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Lithology and age of dammed lake sediments in the upper reach of Sono River
in Ohdai-cho, Mie Prefecture, central Japan
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Abstract

Lithology and AMS "C ages of sediments accumulated in the dammed lake along the upper reach of the
Sono River, Odai-cho, Mie Prefecture, central Japan are described at the two surface exposures and on the
one drill core. The sediments are composed of bedded and laminated mud, silt and sand, top of which is
covered by the debris flow deposits. Part of the laminations are interpreted as varves showing cyclic
sedimentation of medium- to fine-grained clastic materials and very fine-graind clastics, algae, and siderite.
Sporadic coarse-grained clastic interbeds showing graded bedding indicate the sedimentary events
transporting the materials from the upper part of the basin by the turbidity corrents. The AMS '“C ages of
wood fragments from the surface exposures range from 20440 to 20910 BP, while those from drill cores are
from 21100 to 211900 BP. These ages indicate the sediment accumulation rate of the dammed lake is ca 20
mm/year.
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AR, HIBPHEPEMIC o THT RV AREL, ZOMTRYHEYITTERELR-L, ¥
DM EBRT IFABSEREEINTHS., Zhb0gxIEHilid, BREIFERTEL, K
WICKEBEZ B OTHEABRLRLS VY. —F T, BECEREN-EELDHBRFTIHNLED
HX[FDHEHAEDIETLALUMZHMEPESTWEHIHEW, A LOEZEHHB IR ZIEDH
R+ AHF5EIE, Costa and Schuster (1988), MMIEH> (2002), REDE L DIXH DL
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WHEMICER LTHIRZED TV, IIRERIE, TR OMITRY OFAERRCE X ILDBDOIBK
ER, HOMTOBERZHALMCTHIETHY, £z, TAIFHEKESCHBELEORBO—I)
LRRBLEZTWS., BEEFRHBOFWRILUATBIZBWTIE, Izl TERENZE XD
HoHREH AV, EELEDMERER L ENERFICDIE > THERIE S L 5 RARHME LT RY
3% 5,000 FERT & 3 T ~4 FERNCEAE LI L EZHLMTLE (UNMEIEA, 2006). £/, BIUmH
J\RET/NHRIE D% & 1L DR b+ LBk “C ERITHOWTIZ/MEIED (2008) T,
FETHRADOHT XY HEFEDB LR ENICEE L TERI N E LOWHERYEICEEN 2D
BED "CERIZHOWVTI/NRIEZA (2009) THE L. ZLTERLD, PV U FRERETIX
BT TERD o7z, BRI E OMEkHE (1858) O—DORIDIEENC L 2H#IT <V Th 5 FHE
AR L7 (Kojima et al., 2014). AHE T, ZERSKEKEIT 2N 58O _EFREIC
HHNDEEILDFOHERBY OB L CERBERERIZCOVWTEHT S.
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1. REFEEREOMBEMIKK (EXEBINRETETMERERE Y 4 —OMEK Navi OF#Z b L IT/ER).

2. W ERBOME - HEOHE

BINIZERTHEANDIEOXHET, 5 800 mFREDOEREZIRGAL L, EHREMIZ L T 4kn
IEEIEDOEREK 100m QRS TEINEARL TS, B EFRICIIBRRE O Y = T R IR
BENRSAL, FTHRBRICEZHIFCRT 2R aER’0/mTs (K1).

FE X ST, B)IEEEROBEES DEER 400 n O T, 0 - Rk (1997) XX, &
MR OB A TR EICE L/NIBER & s STV, /NIERIIKH P RARAEH D
VITEAERERAEERICHE  c BEFv¥y—F - Fx— b Roam c AIRADOEREZRAT VY
bRy, BEEEITHEED» D TEAEBREIZERL TS, /NIEEREO & E R X R-FE )
5 IRALR-TERE 76 5 [ CAL R 13 R 5 ISR ES AT 5 (I - Bk, 1997).

B LRI T AR EEREEIIA T P a e EEE L, FOEMEN IO/ T D A
FGUVaALRBOAT UV aBIIRGTHIENTES (M2). ATV AlX, BEEEFIC
s - e - eSS - s - HAF ¥y —FREDEEER, ATV BilfRadb sV iIA
BF ¥y — b - AKA - FEEOAREZELRILE/RMETS. ATV A B ELIZBHEERBX
OREEEOAHEEOEMIL, X6 20XIIREVLODIZITHEAET, HEE (88 X% 30°~40°)
NEBTZ. £, MEORMD I LEHE L IZIE T REROWETHD (K2).
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AR A B SR i 0 0D A2 5 800m 2 FE D B

A X Y ot EEEOARRZ LR, 0
A f:c;melange A % = $ AN BRI E AL 0, BN
3 R SEERL DI E DL o TWA. BRIE RITiT,

e o, BRI AT 5T ¢ — AR
: ST R R DREBHA— FAD B A — ML DR

debris-flow b2t $%§ & fof: b o N
deposit a8 Q“_ﬂ%g ,ﬂ?{&“@:@%ﬁ { BABAEL TWA. Hi+TX0 HEFY NI
st landsldelmass oy |||l DHMEHEEBETE BEHITZ DD T
Kommaa SRS i 1| | N ROATEY, ZOHMIRETH SN,
40 5?3%‘%‘&2%%% '+ A3V 1X3E5 7277 (rock avalanche)
gkt R ThokbOLERSNS. WEEIH
melange B | @ﬁ&i bNB LI, ZOTRVERZAT VY
LT 527 | Hﬁﬂ = A, B OBERWIE B B VT E I TATR

E HWE Chot b EXBNS.

B landside TNy RERMITRY G, LIS L, HY
T Y HEREY DRI )| D & i i
I HEETWS. £, BIEZOmYE
B ‘ ‘ womn | BEIC WU TR A ik T B 2 7
me‘““ge ‘“.“L-I BLTWBHDlZxL, FT/ihixarya

M2. @) EfReo (A) #HENBSICEG) H#HEHER. BN LEAEFELTWS. 2022, k3

A CIIR—Y 7 (MUODSN-2) DfLfEZ, BAD, EIX®E #H4 Y BXHIT R FAEZERL, FO

L DIRHEREY) O M1 EREE OB AR AT RHMICE > TEE L THREL,

HEMICLVED DNEHE AR S

T EBRLTWVD. BE, M2 IZBEMNTRLE 2 #HURICIMER KR CHE L. L Bbh 246 T

EHORELZREL T 5. BE, TARERD TEDLDN TN D ZOYEHEEO# TIZIE, Ev
X IEDWHBYL ML TNH I ERHEEIND.

3. REILOWHEBRYDOEHE

H X IEDOAHEREYIIHED 2 »F7 ("2A DD, EHiR) A=V 7 a7 (K2ADCHE) T
BETXS. UTIEOBHEZEHTS.

1) HRBEHO® X 1L DHHEY

MR THOLNDEX EOWHERBYORBMEEZ AT HEARKZR 3 277, EHRAOEE (K 24
O DHR) 1%, ELE TRRHEES CBON, TEIXEHN L TWRY. ETHITiKcL V88T
XRVE, EEH 2n OB X ILOHHBEHPIBRICEHL TS, B & ILDHHED IO E
L7-BAREO~EREDIREZ XA L L, EEE m~3 cn D82 EIBUE THide. WM, EE
Imm FREDEBEDRE L, BEK co~¥+ cn DIRBOEHENS. E1, REVICEHERL D
D, BcnBEOKREZIOARFPLIELIEFEENS. XbIZ, BB cnOF v — b, BAZOEL
LIZLIERO LD, 2 b0MBIX THRASE ER LTV 5.

THRMOEIE (K 24 © E #R) X ERAIOBHIZIEBHIIR K WD, HEOBERMAENKE
WD N RE—TR—Y T eEbE T, BEN2.nDBHEBETHZ LN TEX S (K3).
AfE, ERAIOBIHICEISA, KOS - KABBE LLBERZHBEN, ERFEoEw(t
LEEETS. BEEE, ERAEBIEEITERY, EEA0CEREEMTS.
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2) R—=V 7 aryodxikbfHED

HMRTITH S LIEETE RV X IELOMHEBYOEREZHA LN THEDIIL, K20 OB
A OHE (CHIE) TR—V VIHREIZITolz. A=V 7 arix, #ER»SEER 16m E TiX
TRHEREY (WREEE) 1573, TOTEHIXEX ILDHHEY L2 b RE R E S K
L, BER32.8m 1 HITH AL eEE S L 91cesd (K1), ¥ IEDWHHEREY I HER
ﬁﬁ&ﬁﬁ%%im&b?m#ﬂm%ﬁr@i@g%@g%ﬁﬁzﬁbfwb-%h;@?ﬁ@

DVNERREBVLERE RV, SRENLIBECEEOBEITES 2. S HIZEBICRDIToN,
BENEE LD, aTIEERE cn THONREFIKOAZETHESRIL ) Va—ABEaEh T
LOBRBEINDD, WHI%, BKAICERTS.

Exposure D Exposure E
. «*e*.*| 1.5 m thick river terrace deposit
.*.| conglomerate: river terrace deposit :. : . : .: covered by 1.5 m thick slope sediments
0—F—""{ unconformity 0 —4———1 unconformity

alternating layers of 1-5 cm thick mud, sandy mud,
and plant-fragments

...... 1 cm thick sand layer
. «— wood fragment (SK08121807B)
50 <— wood [ragment (SK08121807A) 50 " plont-(ragments concentrated layers
chert clast, 7 ¢m in diameter
plant-fragments concentrated layers
mud with sand layers less than 1 cm thick T wood [ragment (SK09041202A, B, C, D)
vt 10 em thick sand layer
llllll 2 cm thick sand layer s
Y 5 hand auger dirilling % massive mud
L B 1 cm thick sand layer 100 alternating layers of 1-5 cm thick mud, sandy mud,
* sandstone clast, 8 cm in diameter and plant-fragments
N plant-fragments concentrated layers
""" 1.5 cm thick sand layer
zzzzzz] 1 cm thick sand layer
1.5 cm thick sand layer
150 150 massive mud with thin plant-fragments
concentrated layers
carbonaceous materials layer
unknown clast
massive mud
scattered carbx s terials layer o
200 Scattered carbonaccous materials fayer 200 vivianite nodule, 5 mm-2 c¢m in diameter

- W S 9
(cm) wood fragment (SK09041201) vivianite nodule, 5 mm-2 cm in diameter

= clasts concentrated layer

X 3. ¥R OMBEBEORK. £RIXX 24 D #isA, AHIZFAXO E #iS

A=V 7 a7 OWRE 17-33m, FICZDO THIIERDOREET IRBE IV MNELL22 (K
4). FEFHOE S lmn 2> 53K mm FBE T, RERNCIZIED S MPP, AHRMIZIZERANLHKREDE
DRV IELTWA. BEMSEBEICL Y, EHORBRZELLHBIX, AR EORBRF-OKILT T X,
KM DR & & Te MURIEE &, B8R, RIS T I 4 FOEASEN L R A KB ORI T, BER Y
DORDMBMBEBE L TWBZ ERNbNn5. ZhLDRKEND, A& LD OER DR
X, @IV OR X IEOFHERY CNEIZDN, 2006) 72 Y, fMOBBHREY L OLERIZ XY, £
e TcEs. B8 - YV MEFICE, EIEmm~E cn O X VK 2E - BES LIX LT
ENb. IhHOHBORESX, EHCEY, LVHRREED D WVIIBREND, VIV NE,
TREE D L kL 72 Mg 124 2 [T LT 2 (LEE 2R d. - C, HRHEREMIZELIETHEREY &
LCLEBEr LR IEDHICb b ENZbDEEZ LS. A=V U 7RENXIZITREIZITDONL
7o, L2L, arv7RENcAabn s EHE - EHET, MREERRE 20-30°REBB LT3,
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K4. BXI-OWHEEHOR—Y a7 (MUODSN-2
DORE 15-33m) OMEFRE. MANMCEILR 24 D
CHiR. YoRADEBEWEREIZa 7 DXRBRE %2R

R

4. BELHWEBEDOENR

R BRERBEIEIE, K 2A ICBATRL
7= 2#is (D, E#iS) OMFREL L ORKO
HufARLUZHA (C #A) THREIShER
— Y 7 a7 (MUODSN-2) HIZEEN DM A,
AFZEAWE. "CERIZ, 2TORBHZOWT
AEBRFERUEREE L F—DF T I
VINEREERSWE THIE L. BIEREREER
11237

& L DAY OB HEIRBERIL, £ 1
(2R & 51T 20440~21900 BP D&EIFAICET L
. TNHLOEREZ2FERRES 27 J A
0xCal 4.2 (BIEphARIX IntCalll) ZHWVWTHE
FERICKEL, R1IBIOKSIZRLE. BEE
HobHDHN, EERNICHEREN SO
REOERE, RV T arhrbBonizik
BIOER LY BE LV, EX1EDIIE, LiRM
FERICHEDLTHRT LI #HESND.
> T, LEROERDET, MEBEIEX D
WMo X FTHRANCAEL, AT LR VEE
THHrOIERL, R—V r7iEalix X v EFAl
DHEWEETHDHZ L LR THD.

Bl SK08121807A & SK08121807B i D s
DX E EHWHEEDOFR CBENLHE LR
BHCh B0, mEDOERIBEOE L 2.
L, ZOEEOEMRD 24813-24916 cal BP
ZRONDZLERLTWSD, HBWVIE, &
D EWERZRTEE SK08121807B N HERE
LELDTHAHZ LERLTNDEEZLND.
A=V 7arloBonizARh 13 DFERD,
OREBOFERBRT LY F2abii, XY
HL 2o T3, ZORBL IV EVARTRE
WELELOLBRTES. A—-Y v TarHh
WEENRDIARFOERIZ, R 13 2RTIE, B
BELE 20mm/AFEOHERFEE EZ R TEBRIZD- T
W5, ZoZ b, B EEOWE DX
9 20mm/AE DHEFERE CHBINZZ LWL
nklporlz.

W AR CTRAT LIcA— Y 7 a7id, FHRESA A AT R M M B R (R22270,
REE : BATH) &6 THEI L. AFRO—HICHZI RSB C (19540480,
23540531, 26400487) % F\ /-
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£ 1. &I LR X ILDEHERY OB ED “C R

Sample No. Lab code Material “C age* (BP) Calibrated age** (calBP) Probability (%) 813C (%o)***
[Outcrop samples]
SK08121807A  NUTA2-13881 plant fragment 20440 + 70 24916-24311 954 27+1
SK08121807B  NUTA2-13882 plant fragment 20820 + 70 25417-24813 954 24+ 1
SK09041201 NUTA2-14788 wood fragment 20910 + 80 25510-25007 954 28+1
SK09041202A  NUTA2-14789 wood fragment 20560 + 70 25080-24440 954 27+1
SK09041202D  NUTA2-14790 wood fragment 20530 + 70 25046-24415 954 29+
[Boring Core (MUODSN-2) samples]
number: depth
4:17.770 m NUTA2-19488 wood fragment 21100 + 70 25657-25226 954 24+ 1
9:20.75m NUTA2-19489 wood fragment 21100 + 70 25650-25220 954 24+ 1
13:22.52m NUTA2-19490 wood fragment 21510 + 70 25975-25658 954 23+1
16: 2550 m NUTA2-19491 wood fragment 21260 + 70 25808-25376 954 261
18:2997 m NUTA2-19492 wood fragment 21620 + 70 26050-25748 954 24+ 1
20:33.00 m NUTA2-19495 wood fragment 21900 + 70 26318-25919 954 24+ 1
* error is 10
** calibrated by OxCal 4.2; https://c14.arch.ox .ac .uk/oxcal html
*** measured by AMS
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HT_RYICKOBREINTEZRRS 2T EHRANCEE 1D EZERT 5. ZERKEITOE)I _E#H
TiE, BEORELOMEZEBE L X ILOWHBEYIP RO 2 T CEEIND. £, HRE
O EHACIE L= —Y > Za7ix, #1E5EERN 17Tm TR HARERY, 7O TAL OB
R 33m £ TRRE ILOHHRD SR 5. BEILOMHERYIT, BHE - EHORELLZERB -~
IWRENLRY, ECEERERED. BEHODRL L —IX, BTSN T
T4 MBEREEIHRIEN SR, ERTHH EMRNTE 5. ENIHRBITRCLEERERL,
LR TRAE LA Ry ML MY L B D, B IEDOBHEDICE ENDIARAF D UCER
i%, #J20,000~22,000 BP T, & 1D IAHERY OHEREE L 20mm/FRE LHEEIND.
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