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WIBHIFZ b L IMET L, TOREHEEZEGE L. EHLBIC L5
WL, EHBOITEMNCIEEmMICTEL, — AT
KREGRAERROEDIZES NS, ENERL=y POBINZLY, &
TN & % MBS NBUE 2 B NETE A ©
Eha=y bORMK, EHILOHRI=y bOL, WML &6
RELIEPHULPII R o, ZLOENLEBL= Yy MET)TEAHE
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TLEh, Z2ofEICEEK

IR ENTES T, BEFMEEEE LTHF L 7OREBIZH 5.
b, AMEOFHNIENEEAET L 205, BTX)~NOBT
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HbEVR L. HIER

B EREHAOEEXIEDICE 2HEIEI LT D124 kak D ETICIZPIE S L
T2WHEVED D 5.

F—TU— 8 EHER, bRl FHBHDEM, MR

1. LIS

Tl (ZE) UBRToMoMIK (UE) M v
W, o TRKTBELEEZEZ SR Tu (K,
1961 5 857K, 1975) #%, WTIXIE & A EAFTOEE
J& (gravitational deformation) "12 & o T & N7z #IET
HHERRENDL LI STER UNE, 2018). =D
S A D EILAT R E AT ISR SN B O TR L, IR
BWEERTE T, BAICE s TIIEEBETEET L I LA
S22 o> T&7 GkHIEA, 2006 ; Kaneda and Kono,
2017). EHEBIZILBIIER ZORE L %25 U5 BICHE
BB o—>2oTh b, EHERICL > TELUIE
OEWORE, EHEROWEM, F-mbicBwTidk
WHITE 2 SoBFIC X 22 & okl (FH, 2014 ;5 K
4, 2019) % &, HURZAR MBI L 2 E R 6 %
WIS . F7, ENATRIE KBS REEREO X5
REHET Y FA54 P ORikL b EZ LR TWDE I L
5 (Chigira et al,, 2013 : FARR, 2015), BidoBmr 5
WMBOENEZHL ) Z TOHEHITRELDOTH L. S5,
FENERBNORIER T XY 5% =m0 LW AEOY &
o TWAZ EHFEHINTWD RREIEA, 2013). 7z,
EHERICE > THEL, 2B Lo obd 2 2ER
MR MM AERERREE Vo 2BE 2L EH I N TS

(72 & 213X 13 5, 2013).

B LR FE &S, FREPIL ER R, oo 1L H
e, EHERHMEIIEET S S tﬁﬂ%hfwé(ln
%Gﬁﬂ@&rfd%# Hﬁ#%@¢hﬁﬁif@ﬂn

b#onyMﬁ%ﬁ&Mﬂ#EﬁﬁLa EYEeL:

%iT% F7oME  S IR 2 BRI OR
mmﬁzwiiﬁﬂ%ﬁ;<ﬁﬁTé.%#%ﬁﬂ@iﬁ
BIRHEAZ OV TV L D2 OW5EhrdH 5 UK, 1981 ;
RIS, 1988 1 ¥:AG - K¥E, 2009 : EHIZA, 2010 : /UKIE
2, 2016) 2%, TN X DEETIEFEM e b TE 5
3, ENERREOFM 540, € OERREELIZON
TIIFEAEHL IR TR\,

LR X ) i, FRCE LR O 5 AR & T
T59 2T, EREREEEL MO EDEEZ SR,
bbb Z OFERAIRO ML TR A2 EHmLTE
72, ARTIE, ZOWEKEDD L, FEAREA D S K
T F COMILHGRREZ T 2o, T2 h opHaoFE
MR EERT 5.

2. AEHIH O E B E

FRBE IR BB AL 5 b b A1 B B -
R TH S (K1), KEM»SMEMET T
DOCHIE12.4 kalZ A U2 KILEE (BB, 7H 0%
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Hs: Holocene sediments

Hv: Holocene Yakedake volcanics

Pg: Pleistocene Takidani Granodiorite

Pw: Pleistocene Hotaka volcanics

Kg: Cretaceous granite

Jm, Jx, Je: Jurassic accretionarry complex
of the Mino Belt

Jm: mudstone and sandstone

Jx. melange

Je: chert

X1
5 AV ORI (g LEILBOS SR

Fig.1 Geologic outline around the study area (modified from

AR A O MR . EESERAT R AR E AT I E R AR A v 4 — o [HENavi] (

: Akandana Volcano
. Mt. Chogatake

: Mt. Oku-Hotaka //
: Mt. Kasumizawa Multiple ridges
. Mt. Nagakabe

0: Mt. Ohtaki

Y: Yakedake Volcano

Z: Mt, Kotakezawa

My: Myajin

Ta: Taisho-ike Pond

To: Tokusawa

Tp: Tokugo Pass

Yk: Yokoo

El=N=X

B E PR [P
7o, RROHFEZ, £ EoHARMKICBEATRY
the GeomapNavi developed by the Geological Survey of Japan). The

shadows showing topography are based on the map prepared by the Geospatial Information Authority of Japan. Also shown is the

distribution of multiple ridges. The map area is indicated by

F KD DIEENC X RO X1k & ZDHDOIREIC
Yo T E N (FiE2, 2010 B, 2015).
O LD YA, TR KIE A I B v THAE
£ 0300 mPL FAR A o 72 (RAR I A2, 2004 5 JELE 2,
2010). _E@E IR #2000 m2 53000 mfE D114 12 F
TWa A, T LTHERDO KB AR U5, 1990) 7

-
—

a black square in the inset map of Japan.

54 LRENARME, ERHFOY 2 FRAMANME (Kojima et
al., 2016) A%< 2 \5® 5RO IR S 0 &
o Twh. bbbl RN EEE3000 m% 8 2 25 fll g
BloRESND &) ICEERTRIETH L2013 L, KR
L, KECEHED?S 2 5EREHLEOZNT, TBHIT
b FE 2200 m2 52600 mFE B & LR AGEE & TR AL T
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Fig.2 Slope inclination map for the geomorphic interpretation made from the 1-m-mesh DEM.

HY, HEla oS EEBRICEDN, SAROHERIZIZITR
VIR SN A, KR F 111 O R R 74 130K I D 5
FEREOEICOMINTEY, ARMTIEI2kIHD
)7 2AME TOBEED X T — Y OKIHIEDIE £ 780D
SNTWAA, FEREMTIZEBBEIC, £& L T70-90 ka
ORERIMOKITMIED T DICEEFE>Tnd (BA
NI, 2006). ZE LR EOFENERBED, RO Y 2
FRAIR AR CIED B . AR D EHE RS
BRI E D 2 ) MR SN S A s - IU, 2014 ;
M - B, 2019), FRVEIPHICHRS NS,

AW DFAIIL TH D RENA R, FEARIRED S K@
T, ARAEH - BETE T IS ON % ERERRICTT - TS
VB IC S EINEDSSEET 5. ZEINBEIZE 512dbHIC
X G el L ORI E T, By A SR RETEIC
%E?é%ﬁM@%ﬁv,ﬁﬁm#%%uﬁﬁgé%ﬁu
D ELHEELTVD, MRS SR FIITNERILORR
IS EINEDIET 5. Ao RARIRE)NICTH S
LALFEMATE <, BN DL & BN 5 B H A
BTHD L) IENHENEE TH . RO E X
FEWHOY 2 TRMAIMRBT 5. F& LTRELIRAE
B E AT L, A - BB AN E T B B
G, MR - BT A R osER, ALPEICH
— A CHEMT AR 3o (FIL, 1990).

3. WRHIFR DTG ik & MF DR EEAE

1) ¥IFROER

] 438 58 A4 AR ARG B F 85 T A320104F (WU L 72, fiiZe
V—FHlEIC X 2ol mA v ¥ 2 DEM (Digital
Elevation Model) 7 — % Ot M2 6%, Ihdrb

GIS (Geographic Information System) ~ 7 b (ESRI#L#, Arc
GIS) 12X ) e, HatER (M2) /e LT, F&
LCTHEJABIE (K3) I2HFH L THiBHHEEBI %o
7o E PR A S AP ST B ZEHRGE (CCBT710
C5-C7) B X UGoogle EarthdWi{§d, fililh % #2354
ED 72O IHII IR L7z,
2) ¥ERL -#isER

HFNZ D 72 o TE TN mEE R, ER= (LT [H

—
I
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Fig. 3 Schematic profile across a gravitationally deformed slope.
Modified based on Kojima (2018).
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MK &55) 2 LICHIBESE G, HIEH,
WIEE) %A, TNo50MAGDLEDLMRTE
%, BICENERICED LMWEEZEELZ. b
WX o THHR (4) Z1ERL 7.

HEmE LT, THEBRREFR L.

WML LTk, B, A, Bas, ERMrrL
7o, R, TR O3 R THER O ALA D FEEE D & H)
Wi L7z S X » 3R L TRl B6d, migE
HOKARKIKDOALADFEED S, HEEZR D O & AN %
bOxRXF L7z F72, KL EERIRIL WIREEAHH T X
HHAICIHHRTD Z e R Lz, BA L BRI D
WChH, ZOHAR, WO LEToFHEHEFOETHEI S
SR L 5 T35 L7,

HWIEH & L CHERLADORMBTH S, MMl T
PHE N 7-HiPH 2 TR L 72

3) EHEFIC L 2HHEEDIRTE

FHEWIC L AR E LT, Il BN, (1A & /N,
FHEN/NEE, BIMEE, BEEARLAE. Zhbid, BF
DY I 5 THELT.

I - "THh (ridge-top depression) &, EHAFIEICHLE S
5 MR EF O R FIERKBTH S (K 3Dc, 52). F
1324 EINEO M ORI & RS b, HgmE LT
DM AE &R, BT OB S V% 2 O &
L7z, WAEMNEOTHICRON AL DS, Wik (X
4OFu) D & 912 THIR] o J5 ik 2sAS B 22 E o )
WIPRIZEW ML S & 555, 2 TH KB ERERIC
AT TV B 2 s, HiRMIbE woTH Lwv, B
BUIZIZFATICMHT, T RO IS S FAI 2 M T
HHIENS, RFAMIBALTT OBE - 1 O BRI T
LNZEE (GEAG - KIF, 2009) 7% & RBE FRASHUIEA
DO EMH D BARMHEDF RIS & » THE L 2ENER
WETHBEHMTE S, /2, KIUEEIR, AKEDE
FICX 2, B 5\ AEAERAHE O REEFHBIC A U7z
TRV EAIBEAAER ORtil, 1990) PR A 5
LN THA.

1) & /NEE (uphill-facing scarplet) (&, #H O EF 510
WIZIFEA L, SR AN ER T A E 10 mEE E To
FEC (IXI 30b, 5b), Hutchinson (1988)? 7K L 7z counterscarp
(UDB L VUU) ICHLSTEHDOTHS. [/E] Lidw)
OO, HEPITIANERT 2 FEEORERIT D & Eh
L. AP A3 A L X REE, REORR T
WAL L, BROFIICHAMICHEET L b, 2L
Z (¥Radbruch-Hall (1978)2%/R L7z & 9 R E I HEOL LI
EEZHNA. REILIRTIE, B HEREA T T KIS
A (1980) 25 L 7z/NE MR LB G R T ik - X
# (2014) 2R L7ZRRINESRE L FEO L DOTH L. i
HFEHIZBIBVCEBRWTHREICZ LW, BEESTF v — b
JEAEERE & 0 22 L MR (72 & 23R - B,
1984) YIRS NG &9 RERBIIMRETE 2w, F72, B
IRALERIC & 2 BB lTEO—& (LA, 19785 /UK - 1,

R E et R s B 2 HOFNIETE & £ il 5

2014) DX HIZ, RMRRL 2 RWMMITEN S & 2 i 72
ANEER MHLERERR S T, IGBTBHIE L b RETE L.
41 & B (downhill-facing scarp) (&, &t o & & 14
WCHEZZWLAZE L, RS ERIT 22T (K 30e,
5¢), Hutchinson (1988)? 7k L 72DD scarpsiZ Al 43 % D
Thb. MEILIRTIE, 72& 2200 - fin (2014) o
HEB LA ESREICHY TS, R ESRE 3R
B, THZEREME IR O N, i3 E SR
W LRz LR O BRI E LCGRINITE 5. 2D
WEAB0mEBRZ2b03H0), LI LH/ME KEL
. fEEE AR (2014) R, WSRO EIEE
W % WF 98 L 72Kaneda and Kono (201713, k@ o K& 7%
WY OWHERELAMELELRAL TNE205, B

96}

e T S o (N

Bs  EHREHMIEOM. AEIZK 412F0R @lE 40Fu). R
FREMEHSAALIE &1 HIB R OS5 mHd ] mMkE, A7 —
N3 —1X100 m. ) LI LM, b) FHR & B, o) IHIA &/, d)
.

Fig. 5 Examples of gravitationally deformed microlandforms.
Localities are shown in Fig. 4. The red arrow indicates the point
and direction of the photograph. The contour interval of the
topographic map is 1 m. The scale bar is 100 m. The figures show
a) a ridge-top depression (Fu in Fig. 4), b) a downhill-facing scarp,
¢) an uphill-facing scarplet, and d) a scarp of rapid landslide.
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ELTMEZXRT 2BAD D, RigEELE LT
Fl7z, Tok)nER #Hyx)omEETREINS
IO, THOERPENMRTLTELZbDEER
LNLENERMIETH L. FaEZidlmE/MNEs &
W/ ryFr b=y o WiE (Vv o b=y 2 RS,
2015) OWERBZEMTTHE05, EBOTHITBEHKRICH:Y
T HHIEDAEAET B 5 &) xR L O#BIOfREE L
7o. BATHIBUC L S N B AR & I, IR & N & TR,
THWTEHIEZ R, FREOEWIC L 2R IE Tld e w &g
T&5%.

FHE N/ (mid-slope steplet) (AT TS S L5 it
EHTHL. HAHAFENT, LIizBEHRE Tz ERH
BRI N BN (XA < TH30m) A0 & &Ephm %
COXHIIHT S (X 30d). FEFHA i ERf & T
OEZFIFH ORI EER LW LEAE TR T
5. ARPRAHIEACT ORI BT 2 BRI 20 BRI /N
OB EK 61", FBEFO L E/MNE, ST L T
WEPLIELIEH A Z Lo, FHuM/EE, ILllo sk
LT T2 E0) BN LREROMPEREEZRLTWD E

o

Mo FHIMNNE OB (). a) FHTNNEDOTE. &I
EOREMMTH D Z LAWY, 2 ClafhmoBRH1m & 4
ZLTWA, b) HiEK. JLBNIX4 L. GrEighiE &
F & RREACRT. SEMHREE 1 m

Fig. 6 Example of the mid-slope steplet on the Nagakabe ridge.
a) Photograph of the mid-slope steplet. Note the gently inclined
valleyward slope. The trend of this steplet is oblique to the
surrounding slope strike. b) Geomorphic interpretation. The
legend is as same as that of Fig. 4. The red arrow indicates the
point and direction of the photograph. The contour interval is 1 m.
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EZEZONLWMHMIETH L. FPOMIBH L L CHIIERE DS
BN, WEBRLH L, B HITLT, ok
I REPNREHBE IR, 2 20X aiiEE
189 L Bbh s ke L TNemchok (1972) A97% L 7zrock
stepsHid A 7%, THIUIHIEICER SN TEB ST, KTHIL
&, H5VEIHAMEONEZEL L) THD. LTI
Yokoyama (2020) 2%, #RA7ILAREG RIS BT 5 EE M
TERWFTE LB, IR & /Rl BT, SR &1
H7p B REFHA CterraceD B & 5- 2 TWA7S, Td 3kl
IRENTHBLT, FREHLV LR S L COKEH
ERCHEEZ WD ZEEHFE L 2. 28, EHHlEN
TIHEF 2SR TE vz, ERRICEEEI mPT
DM E/NEERMEOFTAN/NMEE LTLES>TWEY
EREENL. HDHWIE, HERNFE THELZ L —EH
HOBEMECHEILS, fiMShizAy v aTF—shb
N7 O Tl & /NEDFHIN/NE O X 95 12K
ENTVBEEEPH L. HEKTLZNLDEENS.

RS (scarp of rapid landslide) (&, HKZ v LEEIRD
BARTHEHOT LN RARMTH S (KM 3Da, 5d).
HEEREOBANPHEL N ELLIELIEH S0, THD
BAEMAAHIET, BHHDT Y FAT A FIZX o THA
ODWENBZOTHICH F IRAEET, Ml TBEIN-
EPHERESNDZHWIETH L. PG ELEH MG TR S
NDHH S 27 iR IR T H HF S N 528, ik
DOEEL7EEL R TH L. 261, WAEHS
7oBAME FICHORoED LiIZLIEEmEEs D, &
NHIEDP L D VR RSN DL, —fidd v ES
RECTHHUHENED 5. WEOXFNILHEETDH 5720 —FF
L, AU ZmEEE LTIRL.

4) ZDfORHTFL

ENERRIEZ D L OTII R, IO LSS E
WA ELET 5 LCMET 2MMIERe, WS 0 CE I AT
TETIE R Wi & FHRIR L7z,

FEE LTS 7Y — B (gully wall) %78 L7z
T/, RHEZRETE VAR, BB L&
RET, R TOEREEROAEZRLTH 5.

Hir o lBERG T A AR %A, A X 5
BHEDRD SNLGENH L. o0 b, o
T, B S HRIN2MIBHZ F Lo THBHERINE L
7o (I EM3tZ ). 2 OO bR i HER A
(depositional slope break) & L CFR L7z, WEIZIE, (F
LAEDY G, BEREOTHIEEEHERRI?IER ST
WBA, MOFEMES ZHTH7-012, BLZ100 mll Lo
FREEEEBDLDODAEIIRLT.

A TIIHIEONTLEIDLTNTH LD, TN TH
R LH R I L2 UEPRDO ONDL. ZEREECH R
BRLEAL, By aRemIk T, ®PiEzRLA 280
HERINVNEF A OH T4 b, F R LR T b L —
ATEDLLDIEIFRLTH 5.
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4. IR

1) BEHERBHROS T &R

L E BRI BRI ISR E T 5. 1T AL E
BT 525, — I HICIRAET 22| 1, BXY
JEWICIRAET A RB EICOED SN, M OEIZRD A
WA T200 miZET 5. LIELIE2, 35 0 M AT AR
WIZITTATICIED B, 2B, 7H ERFETFERIE ) —RD
BERE R >TWDEH, ZOMZALTEHF IO B BRD
FIZFEELTBY, RRINEMBTH-72bDEEZLN
5.

W E M AT FRRA IR S A olcxt L, i &
ANE, FHENNBIE & 0 IEEIC AR b, RO
JETEHCREE 1800 m  (FEBERD H O M E5400-500 m), R
HICRE #2200 m (FHERA S O ILE100-200 m), JRAET S
AR WVICIEEE1800 m (JBH A 5 O E200-300 m)
HEEFTHREL TS, MfEtEs ROz EREOmM, 4
WHEME FTHEH, ZhE ) EuiEcd Aozt
M2, BADPLEO/NE, MEELTULIXLIERET 5.
%ﬁﬁ@WT®R%E%£WmT&6.iﬁﬁ#%ﬁ%t
TRAET BREMICDH, HRBRERER— 2 RERE EO™ME
I & BHEC I & /NEE, BHEN/NEDSIEET % L 2 AHHD
5.

BRI REL2OOBERENDH L. 0 EDIEE
B o LN WEBERY I 5% L, HER400 mPl k& X <
BT ALK TORTH S, HilfETIEE S kmD
I EMH 213 X ATHIZ800 m, THIC600 mDEX % H O
IR AR30 miSEL, EFICREIRM R /NEER E %),
EARED S HIZ S, 1.4 kmlZb 72 o TUEIEHEHBH I EDS
T D, T2, KEBRAOIMNICH LRS00 mo FEAS
BOLNE. 51T, BWHRICIRAET 2 AHHIER)BHIC
LEX400 mOEPEELTEY, BIRMZ/NEZ ED %
WERDBSHEMAETLTWS., ZASIZWEFR S ETO
FELBBARPIFIL L TWDE T ED S, MR VRIS
B shzbotEzohb, INbOEE, KEMALRE
NERL=y + () OFFRICHET L. b9 —2I,
TH100 m, ME10 mfLEE F To/MET, BIURZ W LR
Y. ZIUIRPTGC/NEEL R 3R ) QTR % S
WLHERICHS S 2. 2SR SBH I 03 5 (i)
E/NERFHI B IR TEA A L, FEEIE .

MEEOE 2D ORIEI00 mfEE E TT, /MBS
IO EE YT 5. BHEREIIMEARIR 29 HUR
Df R, fIROKE, KEIOBEEFmIICBWTEEE
WA s 5. CToEh, BBORSLRHEESRLONS.
WRIREER O B (X 401) IV M o 7 VB 72
BEMEED, B PHETHE. SHICEDOTHIIHLT
PRERD LB L TW ARV EH 5, 1E300m, X500
m, HEE100m, MHEMER FEHAEE) 7.5%10° m'2i#
T2 KB RO LD 5. O Fiowil
RN K & R EHESTER S N CTw b (BHEE, 1998
2001). REBEEORE L E 2 5N 5 IR R

FBR et i a0 B 2 mEHFHIATE & 2 O 5EE M 7

5D A, BHEOFH S A W LT, 1 Ofi#ETIE % <
BBOBBIOERNTEEZ2015300H5. T2, —
7 IROFEAR IR FBD 5 N 5 IEH200 mD (B 40g)
S 2 R DR OBEE & AR THB Y, BICHE
N72BOHIERIC O T ICREROMERTE A H 5. 20
L9 B S, TORBIIREETIE R, HwERED
WREMENSDH B .

2) EAERI= v FOBRE

TR Lo LM TEREYICTBE L T b L idw
A, BRHNC AL L —ERICISE L WSS 5. 21
DIFIZDZALA D B, 2SI ERBICTERIIEET 5 400
EEDL, BFLHLEMBEMNSELTIELTWEDIFT
Jev. —J, EHEEBIE D B HBE TRERIZELY
LTWwAEALHY, ZNRZOHMETOT L - 72450
MR ERET 5. HARAIZIE, B o EEBIC BT 510 M
R X, N ENE ZRSDEDOTHIEET S
Ji i R3S (85K, 2000), HHEHEEA S FEIC2 T T,
AN 2 BARR B OREN L KM OANE, &~
A SHEIZPTTOIMEDIE S AL, N T E T
DERPBOBMM DT L T 572N TH 5.

COX) BHBHRIFEICER L, WHAWARHE 2
F— (GEGEERE) oEHERLI=Y b (DN, 2= b
EWEHR) AFEL (”7). ZhiE, Ry iE, 4
2 DB ORAUKR, 2004a) OFEE LR LK
2 AR, 2000) 1I2EDLKBOTH LAY, Ty
MR T 2Dy MPZEETEVD D, H 5 IdHi
EOEBPLTLOWARTZVW OETEDTLI=y I %
AELTWAS., HTlkr=y VOB 2BLDT T 7 —
Ta v TRHALL

3) 1=y PORH
EBoILFmclE, I EMBRbEOKE REN
EEOGMICEY, ZRITHIE LSOOI =y FA-ER
WA RN, BHICEOWFNS, ML=y RSO S
N5, F72, WHICIRET 2 RROEE A X FHE T R
2, F, GO=v " EEETE L. DT T, HEitpm
BB 204 E L DOy ME, FEBRWTZOHEM %
Hb.

=y PARFEARRED SERIZAT T, 1H2.6 km, &
X (EFFMTOREES, DTFHL) 1.3 kmicE X 57
MEXDL=y NTHbH. THEREFORREELNES
MITOWTIHIEFE TIE WS, I EMH A TERIC 5456 L,
YIWE S N7z O M DS iR AR 83 % X ) I 2 %
ZEMS, =y PAIFDBEDEZOHPAE TILD > TW
7ol U7 A (B) MR LMot R H 72 5 5l
KU DOBFEHEE L2 ETIEI 2. T2, Kz h
ZRIBT LN RS AWTH L. RS EOHIRDS
PEBICIZIEF T BA-1, A2DH T 2=y FAED SN S
5, IS LK RO S L OEB XM,
FEIZIZIZES N5,

=y MBIET I EIRD SRR TR TOIE3.2
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Slope break between smooth
and dessected slopes
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I: Primary sagging area

’\' IIa: Early stage deformation
7 unit

IIb: Successional stage
A17 deformation unit

Q [I-11I: Deep-seated slow
landslide with vague
boundary structure

O II-1IT: Deep-seated slow
landslide with distinct
boundary structure

) [III: Deep-seated rapid
landslide
7

III: Shallow rapid landslide
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Fig.7 Map showing the distributuion of gravitationally deformed slopes and their development stages. See Fig. 4 for the

symbols and locality name abbreviations.
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Fig. 8 Outcrops indicating loosening and gravitational deformation of
rock mass. a) Rock mass with open cracks. An open crack 20 cm
wide along a steeply inclined bedding plane (red arrow) can be
observed at the northwest end of the profile A in Fig.4. b) Blocks
of intensely loosened rock mass at point d in Fig. 4 along Wasabi-
zawa. Note the well-preserved and gently-dipping bedding planes
of mudstone even after the tilting.

DETHRBELZERLZLT Iy M, LD
DEBFEIFIEDICR SN 5.

WHEOAL 5T, BIHIZBWTY, BTSN a0RE:
RN OFTIHR CIXEN A ORI %2 EOHED 5 A
RENH L EZ SN MEEEOELPILFICRO I
(8), BlEDYFr 7 E2RBELTHS.

R TOYF 2 71, RGO ENTEE LT
A D A I | B 0 7 ok R S | | W LI B (A 2 (RN I
INERPED L) B D EE T 5 L, FEMIURO KT
% HOCLYF > 7 (Hutchinson, 1988) YT 5. F 77,
SR (1996) A3\ F 7110 Z/NEO AN D 9 BT,
et E B, W EE), T 3R HIET R Ik 5



10 piN B N

150

2021 -2

Multiple ridges

Furuike

) % Depression

~D ted : ill-faci

-7 Peep seated H Uphill-facing scarplet
(7.5 mill. m)

; E: jt Mid-slope steplet
Downhill-facing scarj
ﬁ Landslide scarg P

Convex slope break

t Concave slope break

_.-~"Projected nearest
valley floor

__-*" Infered sliding surface
1 e Deposit of Azusagawa
: Rieer floor and alluvial fan

m
1000 Slope break between
| = smooth and dessected

slopes

X9 FAHIROMIN. HIE,SHESNDL TR E IR, BrIHALE XX 412208,
Fig.9 Profiles of the study area indicating sliding planes inferred from the topography. Locations are shown in Fig. 4.
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Fig. 10 Slope inclination map around the head of the Ichinosawa-
hidarimata Valley, at point g in Fig. 4., in which main divide and
scarps are shown. The contour interval is 100 m. The horseshoe-
shaped concave slope with lower valley density compared with
the neighboring slopes is probably an old cirque. Two rows of
uphill-facing scarplets and linear depressions cut across the
valley.
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Research Article

Gravitational slope deformation and its development process in the mountain range to the east of
Kamikochi, Nagano Prefecture, central Japan

Hidehisa NAGATA* and Satoru KOJIMA**

Gravitational slope deformation and its development process in
the Kamikochi area, from the northeast of Tokugo Pass to Mt.
Ohtaki, were examined by topographic interpretation using maps
made from a 1-m-mesh airborne LIDAR DEM. Microlandforms
of gravitational deformation origin occur ubiquitously on the
NE-SW trending main divide and on the NW-facing slopes,
whereas on the SE-facing slopes they are limited to branching
ridges. Analyses of the gravitationally deformed units indicate
that the movement started as small-scale deformation, was

succeeded by integration that formed larger-scale units, followed

by disintegration and localization of the deformation units. Few
gravitational deformation units grew into landslide bodies with
clear sliding surfaces, and the deformed slopes are mostly in
the sagging state. Gravitational deformations in the study area
are now in the disintegration stage, comprising categorized rock
failures without transitional stage of deep-seated slow landslides.
The gravitational deformations in this area are inferred to have
started forming before 12.4 ka when the Kamikochi Valley was
dammed and filled up.
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