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Sorriso-Valvo et al. 1999), Z#ahBv2ED X 5
ICEAZDODD, TSN TS LRVATW,
X5, DT 0o F v 7o &k ZHIB IR AEIERE
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Fig. 2 Geological map of the study area
Arrows indicate the direction of rock movement inferred from the bowing of slatey cleavage: modified from

Chigira (1997}.

1:depositional surface of 1707 debris avalanche 2 :debris 3 :sandstone 4 :slate 5:alternated beds

of acid tuff and slate 6 : greenstone
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i3, EE 1, 400~1, 600 m i F T, 08100 m 3k
OB EET 2 (X 1).
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Fig. 7 Method for measuring

“height-decreasing value”

%] Line 3,4 B 3EEETE

Table 1 Height-decreasing value along lines 3 and 4
No. /NEHMFofE Uodoolkh HEEFE (m)
Line 3
a (RN 3 N-S 0.6
b (L] & /N 31 N-S 0.2
¢ HEEGN:= #1E N-S 0.1
Line 4
a IHEEGN= NE-SW 1.7
b INSEZN=S NE-SW 0.2
c IHEERN= NE-SW 0.2

FHRGIE R 5 T

Measurement points are shown in Fig. 5.
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ALAEEETESE LR, ThZhoflliRc
ERio/NEMFE R EBRERTEARS W E8DH
5, Ff, FRHOZHoDEZIFEFEL V.

Line 4 N OMEREOFKREER 8 iLRd. R
L— b OEEEREETE N, o0, ERESE
HEE FIEEITTh 50, BEEOER - ERl %
RUTc BEHE ORI THRS N ABETRE
B O ESHLBERI TH B0 L, BEMNEOT
Hicked fiE T, SHMmOmER352° » 5 74° &
BERTH 5. BERETRTERE EhBE»PE
WHEImEBEOBRETHE. 2)—-FLTVAS
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The symbols are the same as those in Fig. 3. The

bottom of depressions is not illustrated.
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T, EREEEEEA . ZOESII P2 TIIHIE
e 210cm T, P CRMIFEMLS 220cm TH D,
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EFNENO L YT, By FERENHRE,
%, 18, SFhsoBEREEcEELT, B
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A4 v iR, BREECHBHIRAUEEE
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BETHZ. t LY FEECBWT, WEERICHE

S HEREMOEEPHBEL Sids oniiho 7z, L
T, 2=w P TEOEEERT.

BE#fE (2= 1+ 6). HESTHIRERKS
DEFA7RT oy 7, BEIIIHMLOES R
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o B O EAHERNE N57° W/74° N,

AEY LV IEERE (2= b 5) EIKRE0D
~2cm OfIREOREARER» O DE (B
B) &, EFAbLTIrESUCECYVILOKEE
(YwirB) OHRBE EEHNNmoALr—+OH
BAELTMCEL. IOBBBEOKRES RO EM
HEL, BRBERS~Teom T, YVIBOBE
F10~16cm TH 5. AEEL YV IEOERR
TURTS 5.

AMEVIBERE (2=v b 4 4BOAKRE
L4BOYIVNEEOERE (K10). & Mo
B, ER~6cmOBE,»oRkD, Z0BER
by FEOIFARATERSLEL 30cm Pl ETH 5.,
trsBoABER EE1~2cm OABL SK
D, FOBERBOBOEVETIE 1~2cm, EW
FTIE10~20cm TH 5. VI +BIFERE 20~50
cm OAE ORERBELTHILED. BRI 12
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EHBELCYD VLV MVELERE (229 b 3)! B

| B (7.5YR5/8) Oy B+ ERE5~8cm

OHEAEOEE LIZER 2~3 cm OBREEIKE
BB ES 5. EE 15~30 cm.

YV VELER (== b 2) BHBE (7.5YR
5/8) ¥ NVETELSEKD, bIMPIKEREE
T, 2=y b 3EE BEEKERAYSE VT
ETRAENEN, ZTOBRRIFBRNTHS. BE
b Ly FEELE T 30 c P2, FEA®EIT 100 cm 2
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Fig. 9 Diagram of the materials exposed on the wall of trench T1
Stratigraphic units are described in Table 2.

FEE % 50~60 cm.

T1 ¥R OSEMRIT L, &7k, KR, &
F KA 5 2 OEFRICET 3 ST OREEK
1LiRd. v 7y v 73 vy FRERIETT,
10cmiE»S b LY FE (220 cmiE) F7T10 cm
BRIt chony Iz bl dlE T
-1, T1-2, - , T1-22 & WR &5, B {81 BE 1@ 200
cm E» SR L=y b 5DH ¥ 7 i T1-50
&9 3.

TIHBWOBEAETRTOY vV FINIE,
Nd 1.499~1.501 ©:KII» 5 2 HHIRT 3. £< i3,
EHIROHEIT 1~3 OELHIR - HiIROREN S 5

Hb # 47 (F)Il 1976) TH 3. Tho OB,
BTH - #7+ (1992) ic Ko &SN/ R T Xl
K (AT) (BTH - ## 1976) OBIFTRBLCER
EAEHE—Fd 5. ok 2, BHE
R 24.5ka (hEEAH, 1995; BEF 2002) O ATIC
HX T 2 50THEAREMSEV. L LIFERE
KBERT T &ML, TOKUA T ABTIRHEER L
1bDTHEIEERELTVAS,

+EEIC B BREAROKLA S XD
¥ — v ESEHLUIH - IR (1988) icfExld, K
W75 REFOE—2TH2 TI-4H, 77508
IKBHETH % ¥t 3 Tl4EZ0 LT Tl



%2 TIiBI2BEES
Table 2 Stratigraphic units in trench T1

. T&
F=ot FEiF? (i {Mancel color)
EatEE BYRICELY, BER1~2cm OHEAKRSL, 7.5 YR 2/3
2 VL ETEE Ty VELE, OB, 7.6 YR 5/8
3 HERELD v N ELEE BRs~8cm OTEAREEY. BEER2~3mm  7T.5YRE/S
OEEERIKE R EE BT,
4 AREY L FEELR
4a vV B FiZW - VPSR B. 2.5 YR 6/3
4b AEE ‘ FICEE I~2cm OEED SR B, 2.5GY 6/1
i Y B B v D OERS. 7.5 YR 6/4
4d AiE FICER 1~2cm OEMES G5, 2.5 GY 5/1
de IF AN iz v P HEEKB. 10 YR 6/3
4f A FICER 1~2 cm BB HEEB. 2.5GY 5/1
4g YV E Fich - v SERAB. 10 YR 6/3
4h g FICHEE5~6cm OEB» S5, 2.5GY 5/1
5 BEEY L BEE EHOEELTWAEME YV B E OERS 2.5GY 5/1
TR TH 548, KBHELRT.
6 s BRI S DS 7 0 o 7 SRICEINEG ISR » TE —
hbh s EEER-D,

S ETI-hEF, BIBED AT EEZ 6N L KILUA
5 R &, BHWNA (1.507~1.512) DKILA T XA
BELTWAS, T1-3, 4T, BBOALATS 25
HEINTWAI DS, COBWNAOKILY S
A%, BARTAF¥ KUK K-Ah) (HEH - #HF
1978) IcHKT 5D THBEEZ 5N B, K-Ah
DOEHEMRIT 6.5kaTH 5 (Kitagawa et al
1995; Kitagawa and van der Plicht 1998). T1-1
~2 Tk, NdDL Y IhEL. DKUY 7 =,
Ca 447 (CERROEICHRIROELESEZH 5
W5 R) ®Tay47 (RHERZESHEE THBRD
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Fig. 11 Descriptions of the trench T1 site, including: Columnar section, grain size, and relative

composition of volcanic glass, heavy minerals and light minerals, and refractive index

histogram of volcanic glass
1:volcanic glass 2 :heavy mineral
H:depressed type T: vesicular type
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C:intermediate type between H and T

4:carbon 5:silt-clay 6 :sand-granule
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Fig. 12 Descriptions of the pit site P2, including: Columnar section, grain size, and relative composition

of volcanic glass, heavy minerals and light minerals, and refractive index histogram of volcanic

glass

The legends are the same as those in Fig. 11
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Fig. 13

Descriptions of the pit site P3, including: Columnar section, grain size, and relative

composition of volcanic glass, heavy minerals and light minerals, and refractive index

histogram of volcanic glass

The legends are the same as those in Fig. 11.
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Fig. 14 Topographic and geologic cross-sections along line 4
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Geomorphic Features and Processes of Gravitational Mountain Deformation

in the Area from Mt. Yambushi to Oya-Kuzure, Central Japan

MOKUDAI Kuniyasu® and CHIGIRA Masahiro**
(*Terrestrial Environment Research Center, University of Tsukuba,

*¥D)isaster Prevention Research Institute, Kyoto University)

Gravitational deformation of mountains (sagging) is evidenced by a series of ridge-top
depressions and uphill-facing scarps in the upper reaches of the Abe River, central Japan. The
characteristics are present in an area extending from the Oya-kuzure landslide to Mt. Yambushi.

Ridges are underlain by slate, the cleavage of which trends slightly obliquely to the ridge axis.
The cleavage dips steeply (from 70° to 90°) in most of the valley bottom outcrops, but dips gently
toward the mountain at higher elevations. This orientation indicates that the slate bowed toward the
valley at the surface of the slopes. Such bowing likely generated the ridge-top depressions and
uphill-facing scarps. Some ridge-top depressions and uphill-facing scarps are parallel to the strike of
the slatey cleavage, and some are parallel to the ridge. The depressions and scarps parallel to the
ridges branch from those that are parallel to the strike, indicating that those that are parallel to the
strike formed first. Thus sagging first started with the separation of rocks along cleavage planes,
and then the separation surface propagated parallel to the ridge.

Depositional accumulat_ions in depressions on ridge-tops (= 10 m deep) and at the foot of
uphill-facing scarps (several meters deep) exhibited regional tephra and characteristic facies,
indicating that the sagging has been developing since the late Pleistocene. Ridge-top depressions
existed for at least 20 ka, and the lower uphill-facing scarps formed about 10 ka BP. The edges of
ridge-top depressions and uphill-facing scarps at higer elevations are more rounded than those at
lower elevations, suggesting that the higher features are older than those at lower elevations, i. e,

sagging started near the ridge-top and propagated downslope.

Key words: sagging, slate, mass rock creep, ridge-top depression, upslope-facing scarp



