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Controlling Factors for Formation of an Incised Meandering River: A Case Study in the Shimanto River, Western

Shikoku, Japan
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We investigated river morphology and denudation rates in Shimanto River basin, Kochi prefecture, Japan to

explore feedback system between riverbed erosion and sediment supply that influences formation of meandering

bedrock channels. The Shimanto River forms a typical incised meandering channel, which developed on

accretionary prism mainly composed with sandstone-mudstone alternating beds. Sinuosity of the channel

gradually increases downstream in the sandy area. This study attempts to quantify relationship between

meandering enhancement, sediment supply from tributaries, and incision rate of the main stream. The rates of

sediment supply and incision were determined based on cosmogenic '’Be concentration in quartz in the samples

collected from fluvial sand and bedrock exposed on the riverbed. We examined the development of bedrock river

meandering using the cosmogenic nuclides-derived erosion rates and field survey results. Preliminary results will

be reported in the presentation.

LIZC®IZ

M) | DUEATEELE, YK DBHEELZ T D
TR ENEE D K/ & o T2 K ER - (Stark et
al., 2010) DIEH, WIROZ BN L - 7= B
K+ (Johnson and Finnegan, 2015) D% 5217
5. B OREATICOWTIE, 2 OB
ST ANRESIND &L BT, MAT—ILD
7 F 11 78R (Shepherd, 1972)°8fEs I = L —
¥oa U CREATII D A RIZ AL L 72 il 3t &
o7l MENEATE TS, £z, BED
HIZICR LT, BoKBESCERME R E & oxt
IS BIFRICEE S W THEATEE O 22 M) 22 B 2 FE L
7B & 5703, B DLPT OB DRELT D 3
BLERZH S LD 2T, TOREREOE
YRR BT D L7 BiliE 72 .

AT Cl, HEREH S AT A & FHRA
W)Y — L EHANCZOMEE RIS &
LB, ENBLICEIVELNDT =5 %, &I
£ B R O I E R BEHETRE & O IR E & LA

B, BEOHIZITK L THID TEFERIFFED
JRBHZ A 5. P, (IR E I &3 5 U E
(it oD VG A Va5 50U 7 -+ )1 o0 H s X % okt
LIZHERM LT, ZOXRETIE, EENRESED
WEAE~LENT DL, MRS —HEfb L
7=DB, TS THOMEITENE KT S &
V) RS e I OB RO BN D, T O
DYEEEF L Ok 2 xR, HIBREHR S AT L%
R HITE OfEHT, BRI LD < FIRE D
YIYERIE & it FHEREM R OHEE, ST OFHER
ERERE O 3T K B O TR E B L O
BSOS OWMEOIEEDOIEEITY. 2LV,
Z ORBENCBIT B AT D22 M 725 & B
LNTT D E L BT, FIREEREM & L COWEED
PR EOZE(SC, W ORESERA &, BT
X T D EEOEPIE E W o TR, ED kD
2 U CTEEEI O TEEB O, OnWTix, =
DREWTEC T 2 Hilf L T2 220 THE

27,



2. Fik

FH R RREFE "Be 2 W AR BRHE O E EAL
FiE (Lal, 1991) 12XV, RO FLIHE & bk
DVHR R A TNEITHIR, 8 itk TR L7-.
F iz, BUHIFE B W IR IS 2 /T 5
WEOHERL Y23y bay I r~—%
W BB E OWE ZIT > 7. £z, WKRO -
IOHEREER BT ORHAT & L C UAV Z W T 28R L 7K
M2 G BRI X, FMOELOREE X
OMERBE DRI E 21T - 72

3. FER

IR 2 Rk 9~ 2 B s O BRI & 1T o B PE
IXERHI T D728, 2R AMEATHE D R ER &
L CORBARMEOFHERITMNE O L HE S
N5, FHBREBEHEOZREREOREIZL Y E
H U 72 &8 F %) 3 £ 1X normalized steepness
index (kg,) & kg < ~200D%iPH T E ORI AR
WZH Y, ke OEIXIU T +PiiEkN D 9 FILL 1T 200
UTOEZER->TNDZ EnD, [RFHEO K5y
TIE, TEO FRGEE & Pl X 2 g s
MNEM LI EFHREBICEL T D b O EHES
no.

Tl b Sh b L& L T ok I
HEHT D&, HRINOAWE TiEICxT 5 1
WEOWENZER EHTHZ L bhot. Bl
PEORER AR E 2 D & RFEIL, HE)I O
AR TR DHHET 7 A ZHEFF LR
RBTHHZENTHEIND. HEOATLETD
VTR DOEME L, TITHOKIFICA S
IZHAE SV D T2 DI IR & L IR %
THT 5. 2k ERMoOXETIE, BN
IR A MERF LTIRBE & 720 DL Z ALK LA
TIEZDENFE S, ik I WA FIN
R L, ORI L > THHERR XU
ITPRESND 7 4 — RNy 7 U AT KA HER
LIREETEFRIBICE->TWSH EEZBND.
PLEEY, WHHIHRRKE T, EEnoE
FARIEIC B T DUEIT~ D% 5R PRI O A
RIS T DI, ZEMAIC R BREITE &

HOMNITBERZEVHLTWD D LHEFE S
2.

4. 5IH3CHER

Johnson, K. N., and Finnegan, N. J. (2015) A
lithologic control on active meandering in bedrock
channels. Geological Society of America Bulletin,
127(11-12), 1766-1776.

Lal, D. (1991) Cosmic ray labeling of erosion
surface: in situ nuclides production rates and
erosion models. Earth and Planetary Science
Letters, 104, 424-439.

Stark, C. P., Barbour, J. R., Hayakawa, Y.S.,
Hattanji, T., Hovius, N., Chen, H., Lin, C.-W,,
Horng, M. J., Xu, K. Q., and Fukahata, Y. (2010)
The climatic signature of incised river meanders.
Science, 327, 1497-1501.

Shepherd, R. G. (1972) Incised river meanders:
Evolution in simulated bedrock. Science, 178, 409-
411.



