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Fig. 1 The location of the study area and general morphology of southwest Shikoku
The contour interval is 100 m. Arrows show the arca of depression. The contour is smoothed by eliminating valleys less

than 2 km in width.
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Table 1 Petrographic properties and eruption ages of relevant tephras
Type Mineral Glass Refractive index Age (ka)/
Name . e
locality? composition? shape? gl (n) ho (ny) opx (7) method?
TEIFERTEEIE, 1.669-1. 677
BT 7 5 bi, ho, b 1.497-1. 501 — 580+110/FT
i Loc. 1 i, ho, {opx) W (1. 671-1. 674) /
=ERIPRES bi, ho, opx'  bw, pm 1.498-1.500*  1.667-1. 674" — 600/KA-ST**
1.500-1. 505
BEES T 7 S ho, bi* . (bw) * 1.671-1.677* — 570+90/FT*
ZREE—H 5 7 5 o, bi pm, (bw) (L. 501-1. 502) * /
M55 7 5 bi, ho* bw, pm*  1.503-1.507* 1.677-1.685* — 410-670/ST*
THTFERT LS, 1.498-1. 501 1. 703-1. 709
HEH]F 7 5 , 11, bi, (h h _
HEF1775 Loc.s  oPx bl (ho) ¢ (1. 499-1. 500) (1.707)
[EEER R 1.497-1. 501
HEEI 57 5 bi, opx, (h k 1.701-1.707  660+150/FT
rHF 775 Loc. 3 i, opx, (ho) a (1. 498-1. 499) 5/
WOLBT AR, 1.668-1. 672
RIRF 7 5 t, ho, opx, bi — — — _
ART 7 7 Loc. 4 at. o, opx, bl (1. 670-1. 672)
EEAI, . 1.670-1.679  1.702-1.710
NIIE ho, opx, bi, qt — — —
i Loc. 9 o Op%, Bl q (1. 670-1.675) (1. 706-1.707)
1. 672-1. 680
NEHF—77 35 ho, opx, bi, qt* — - (L 674)" 1.703-1.709"  70-80/FT**

VOARHEZE, fCETH - #F (1992), o BEE - S8 (1991), I EEOTEA (1985), i EHIIA (1998)

1) HSESERR 2, 315, 2) bi: BER, ho: AFAA, opx: HHKER, fl: EA, qt: GE »- CREBLE.

3) bw: /N7

B, pm: BAT, ch: R, ka: BREL 4) FT: 749 ¥Ya v b J9 2k KA AU A-TudviE ST ERAHON
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1677 (E—F:1.671~1.674) T 3.
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15 (1995) THE S WS EREHERIThO T 7 5
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2) KEFIF75

Loc. 3 (fIERTESF) TREFEF 7 5 O FALIC
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Tem 37 Y — sBOM~dhik, L6 6cm 135
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Fig. 3 Stratigraphy of tephra layers and the terrace deposits
Locations are shown in Fig. 2.
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L7z, SfHED (1998) 13, LESE—7 7 71kt
SN B EHAKBRERBYITO Y3 v Fn S
79+20ka O FTFEREZRD TV B,
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{BED) 113 L OCRARIFIEIT 13570 & FeEDIRRE%
RICT 2EMOBMELSED NS (K2 R1B).
KT, BURRE oS, s - RIEOFEE
BLROHRYINICEAET 257 7 5 £ ORG» 5, B
% EA & Hl i, H2m, MM, LE® 46
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N EROMIL TR B EHRET 5 5N 5 C &b
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HlHO@EE, T ARsERE 24/ - #AH
NI D 72 - THD ST E D - TR L, el
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THEE 90~100 m IS f7iE 4 5. #EI Fiko kR
BHITIE, #5100 m OFFERE & HHE S
BEALTOWD, BHINOTRICA» > THEEE
FEAEE S, BT & O&FHSE D/NITHE,
H1 @S 110 m i@ L, SRE)IARoME T
S 1I60mic#EL, &5 bombciiEs
170m &5 5. £/, EEIRETE, ARICHEA
TEEMAHEO HLEE, S0 o O gt
ICE > T10~20m 2R, FAFEO HIHEL &5
BNH 5 (K4 OB & O FRENL.

Hl HEHR T 2 W I, RO d 2 3%
HRE LTV Al BETic L » TBESLE(LT 2
(K4 ; K50 A-A’, B-B, C-C/, D-D’, E-E,
F-F', GG, I-'). z0BER2EHIchLY
20m Pl b, EREMETREKRTOmM ITET 3.
COWHEIE, XRNPXABEHRT BHIS T,
LD & HEA & ik O B O R ~ SR [ s &
Wlana., 72720, CC, DD, F'O&WE
(K5 HORHRANB O ETE, WK
BOiiA~HA@Er2s ons.

Hl @R LIk, 857 5»8bons,
Loc. 1 (KI3Z&M) T, A5 75 RRHIAHETFIWK
H0, HIHEOKERICE N LALEEZ SN, i
OMEDOEIET 7 5 1%, HIE N 3~5m O WiE
HUCHET 2 (K3Z5M8). Loc. 3 ® HI Hi#iEE
it BT 7 SO TFRICKEFRIT 77 5 &%
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Fig. b Geological cross-sections of the fluvial terraces along the Souzu and Matsuda Rivers
Locations are shown in Fig. 2.

— 561 —



Hl HHERBORESE 3, StEclEBrmllT
FRETEE0~40m LT, ERTES 0 mE
BE, )R CES 100 m, FAHNFRBORE L &

H140mTch s (K4; K5D A-A’, DD, GG,

1), L7chi= ¢, WhHE o RESE ORI i,
H1 o fewrm & [FRgic, EE)I - ) odRic
bt - T RICMOEIRAERT.

2) H2TM

H2EEEF LBt s n, BET2HEECERIR
WREETY, FHOMTIEEmE LGEFHTE 2.
H2 M, FEORWV HI EICH - TR SR
U, diftdkic /R 3. Wdfhici, 0l miEEE
DH2E FICbEFE L THmT 2 Ens (K5D
B-B), H2, HlmEMHFTS 28R TELL
BEEEHEEZ ONS.

3) M

ME A IcZlEN TS boo, JFHEF X
CRESNTO S, FIESI NROBAHTIC S
L, (EE) EFEERRENRR IS H L Ty
(K22, WHEDICE T 5 MAIFES 20~
30micfiE L, WAEKEDLEIZ15~20m TH
% (M4; K50 A-A', B-B, C-C). Loc. 4 D&
M, BREEALBECESIES Im OB, S
s h s, MAIEFD7 7 v Fo— shicAfk
77 RS B0 (RI3EMR), MEORIKE
JRT 7 5O TNHERTH DL EZEZLONS.

4) L

L i fEE0) 1 T i ¢ R A L, MmN
O~ TRECERIICRET 5. BITa Ik
FiET, FHORGFERIFCH 5.

fEE)I iR L3S 15~20 m & L, B
FREDOHEIIHI0m TH 255, HBEBORBE -
@R, BELUEPES QTS 5.

BN L, 25 40~50 m & L, 3
HKREDOHEIIHE~I5mTH S (K4; K50
G-G). Loc. 9T, LEEDHL EHBESmIC

K SSHIE 10~20 cm FEEE O B BEE 2 © B 5 EESEHE
BEYcEbN S, BRI, B SRR
THEYF7 5, R Tn 775, /NIF7 55k
$Nh3 (K32M). Loc. 90 100m FiKTIZ, L
[fild 20~40 cm O HE D Sk s, £ DOEE
3mblETH 5.

PRI D L3S 30~45m iICiiE L, T
KL L2 H2HES 20~35m icfiEd % (K4; K5
@ H-H'). Wk & AR E o Eid, B
L5FRE—ETHS (®4). Loc. 10 T, HIfE
5~10 cm O A 5L A BE 7Tm LI F oS
PHERE L, BREEOc/ NI 7 5 hkET 5 (K3
ZH). L2 Mgk g ORrEE, BIRSEHE AN
Th 5.

IV 7750 FT&ERK

ARHFFL T Loc. | THRELL 2885 7 5 8L O
Loc. 3 THR L/ EEFN 77 5D FTHERE%
B (2. FTHERAEE. ) Z&7 « v v
3V b5y ZIRERL .. HIEIR YV T R
Ao, ¥— 4 BEFIC L BAEBRLZEE (Dan-
hara et al. 1991) Z@EA L, 1 &5E%4720 ORIE Y
WA YHEAREER TS L. UTcly 7 5
DEEEME EER TV TR B,

BT 7 5 JERICHE OB W IEB LR~k
DR YNV VEREREICESD, RELFTHER
e LY a NG, KTF—s0fEEDIFEL,
VRECOEKTIOT, 2AIERNTEHVT
0.580.11 Ma ® FT A ZHEH L 7.

NKEFN 777 BECHEY va vEREET.
Vv a vEER®60% 1%, 100 fELI EEVWEREFT
FEERD, BREEICHRI IERLEELONG,
B D 40% EARERERE AL, FTERAEZ
1ot FTHEMRREZIT - 7ohiF7 — 5 3KR&EL<
Bo2 W, PRECIIEHRT 50T, 2AIEH
FAHWT0.66+0.15Ma ® FT FRAZEH L 7-.

— 562 —



F2 HFFUSENFEFNF 750749 va v Iy 7ERME

Table 2 Fission-track ages of zircons from the Zentsubo and Kosenji II tephras
) HFEZSY BRI , HE v ERE
. e REY  BvhiTRE? e AlE
os{cm™) (Ns)  pilcm™) (Vi) L 7 (ppm) Age=*lo J

%ij_ D=0 30 2.90X10* (27)  1.53X 106 (1430) 95 8.288 (2546)  0.271 150  0.58+0.11 ED2
7 7
711:%3:1*— a Jiayv 30 3.48X10% (21)  1.62X10° (978) 93 8.289 (2546) 0.514 160 0.66+0.15 ED2
7 7

D PG EOBHEE n-1 O 22 HRICH T 2 FEKESY% O _FRIkER

BEEHE AT I3 T EREETF TRIGA MARKIT [BlE=a0EHH
I3, Danhara et al. (1991) ZZ8

vV & =

1§55 7 5 R
I 7 5D FTHAUEE LT, 0.58+0.11 Ma
(KWF%2) B0 0.82+0.18Ma (BB - ik 18
1995) MELNTWA, /8T F 7 5D FAICH
HHHEFI 77 70 FTHFMJEE, 0.6610.15Ma
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Fig. 6 Tectonic movement along the Souzu and Matsuda Rivers based on the
deformation of the H1 surface and the buried valley
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Fig. 7 Paleogeographical maps along the Souzu and Matsuda Rivers since the middle Pleistcene
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Fluvial Terrace Development and Crustal Movement along the Souzu and Matsuda

Rivers, Southwestern Shikoku, Japan
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(Research Fellow of the Japan Society for the Promotion of Science, Graduate student, Hiroshima University)

The purposes of this paper are to discuss the development of fluvial terraces along the Souzu and
Matsuda Rivers in southwestern Shikoku using widespread marker tephras and to estimate the
crustal movement in the region on the basis of deformed terrace profiles.

First the author identified several tephras from the terrace and talus deposits, including the
Zentsubo, Kubo, and Ogawa tephras to establish terrace chronology. The fission-track age of the
Zentsubo tephra with the zeta calibration is 0. 58 0. 11 Ma. The Kousenji II tephra located below the
Zentsubo tephra shows a fission-track age of 0. 66 20. 15 Ma. In terms of the similarities of mineral
composition, age, and refractive indices of volcanic glass and hornblende, the Zentsubo tephra can be
correlated with the Yufugawa pyroclastic flow deposits that erupted from the Yufuin basin at about
0.6 Ma.

The fluvial terrace surfaces along the Souzu and Matsuda Rivers are classified into four levels: HI,
H2, M, and L in descending order. The Zentsubo and Kousenji II tephras are intercalated in the upper
part of the H1 terrace deposits, indicating that the age of the H1 terrace surface is approximately
0.6 Ma. The occurrence of the Ogawa tephra in L terrace deposits or in talus deposits on L terrace
deposits suggests that the L terrace surface was formed around or after 70-80 ka. The H1 terrace is a
broad fill-top terrace formed by the paleo-Minamiuwa River, taking a different course from the
present courses of the Souzu and Matsuda Rivers, whereas the lower terraces occur along the present
river systems. The paleo-Minamiuwa River disappeared after the H 1 terrace was formed by a
large-scale river capture due to the beginning of upwarping in the middle reaches.

The thickness of the H1 terrace deposits indicates that the tectonic setting in this area was stable
or subsiding until 0.6 Ma. Subsequently, the upwarping of the Shikoku Mountains began at around
0. 6 Ma and has continued up to the present, causing the deformation of the longitudinal profile of
the H1 terrace surface at Uwaodo and Kamiari along the Souzu and Matsuda Rivers. This upwarping

triggered a large-scale river capture by the Matsuda and Akagi Rivers at around 0. 6 Ma.

Key words : fluvial terrace, river caputure, southwestern Shikoku, crustal movement, Middle

Pleistocene, tephrochronology
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