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(1) Motk ie e (AMS)

AW R GUAE
Ty 7 2 ML, ENLEOR R R (JE#36.9204°, MOEE137.0054°) (ZHTREL, Sl

FEROEERE LT S, BEdRitiid AKoME SR S bbb AR 3 NTHD

(B9%). AMRTRERTMIEOYHD, LTRASIPEoRELBOGFRLELE —h, #

WA L, ARSI LSz onTid, e RSl : oM s h s,

B o
EN e R B B R R v L8 e

C T

AR Erty bEfliv, #- L¥OMRERIEL .

@ - T A ) -8 (AAA © Acid Alkali Acid) FNZ & D SRR L LML . 2O, 8
BATHIEIZ A2 ETHML, EMSEE. AAAAIIZB I ZRAMTIE, 5% lmol/ ¢ (1M)

D8k (HCD #Mwva. 7 ) RETIEkERLF ) v A (NaOH) AKifE AV, 0.001MA

HIMEFTIHRAICMEEL BT 2AGRBETI . Th ViREAN I MISELCBHCIE TAAAL 1

MR OEEiE TAaAl LB 9 HIERT 2,

AR MBS, TEHERE (CO EREEED.

@IET A TR E SRR 5,

R LB R RY, S L TRETREL, #7774+ (C) HERELL,

@FF774 FENELmMOA Y — FI2Ny FZ7LARTED, Thihd —Licidniisg, ek
Wi+ 5.

D ik
DA~ — A L LA-MC-AMSW I (NECH) %fAIL, “Coits “Cilth (8C/=C),

WCHEE (MC/=C) OB R AT I o 5E T, REIERCRHER (NIST) 2638k S/ > = v ER(HOx D)

EWERHE T 5. COMEE Ly 27T 0 Y FRBORE SR ZEET 5.

E i ik

@6 1ECHE, AEREOVCIRE (C/RC) 2L, LEARDSOTNETHME (%) TEL
MiTHS ($9%). AMSHEEIZL Sy, FpiZ TAMS] kil 5.

@HCHEA (Libby Age : yrBP) (&, BEOXSHHCRIED—E Th - 12 L 0E L THIE Sh, 1950
fFEakWE (OyrBP) & L THLZEMRTH L. FHRMONMIZIE. Libbyd MM (55684F) %
M+ % (Stuiver and Polach 1977). “CHELIE 6 BCIZ & o TRIMAEMELHIE T2 LEFH 5,
FIELZMERIRIZ, FIELTO2WMESEME L THIORITRL A "CRLEBRER, T
12 o AR TR S b, F2 YCRAOME (21 0) 1E, BHOUCERIEOM
ARAICASHFEAC.2% THL I L F BT 5,

@pMC (percent Modern Carbon) &, #EM#IULREIIHT2HMHREDOCREDHETHD.
pMCAVN & (MCA A vy [REHWHELELRL, pMCATI00ELE (MCoftAREBICHTE & 6]
L) O fModernk T4, TS 6 UCIZL o THIET 288X S 570, WIE LM%
9FiZ, MIELTwRwliiEBEME L TRI0RIIRLL,
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DIFEEIEFEAC L, EAPEERONEOCREES b & IS - OEMmSE L 5 L by,
OUCIRIEELL EEHIE L, FEERISE-THMTH L. BERERERE, "CRIRITMET 28
M ORI TH D, 1ERESE (1 0=68.2%) H5vIX2ERES (2 0=954%)
THEBENS. 777 OMMAHCER, M2 HESIERERE &, BEBIET 07 7 424D
ENAAIE, 6 BCHIIERTTY. T LT LD AVECHEIMTH L, b, BIEME S L UEIET
0¥ A1, F-SOEMEoTEFEND, T 7O0YFLAOMBIC L > THREIRLD
foth, FROEHICHL->TREOMBE -V a YL HETILENH L. ZITIk, HEE
ESECORERLZ, ImCall37— # ~— A (Reimer et al. 2013) %M\, OxCalvd 2 iE7 0 75 4
(Bronk Ramsey 2009) % fH L7z, BEEIEERIZOVTIE, WEOF—§<—A, TOZFL
AR DT EBL, FOXTACANTHIMEE bIZBEME L THI0RISHR L BHEROE
AL, HCHEAUZ R TRAE (calibrate) SHAEAMTH D Z & £ WRT L7242 Tcal BC/
AD] (724 Tea BPY) W) HfeTREND.

F ooy
WSERS R EH 9 - 1081295,
Fi 7 LM FoRCHERIZ, 14512302 20yrBP, 2 Y1340+ 20yrBP, 3 A81180+ 20yr

BPTHH. HEEIEFT (1 0) 12 1H717~865cal ADDMIZ 4 DOFEM. 2 H%655~675cal AD
DFE, 3 A778~887cal ADOW (23 2O TR EN D, ShHORMFA ML L kb, #fL
LRSI N & OBMEARIE S ATV AN ABOEILE 2 SRR, 1, 3¢
ZEELBE(E A & PR AR PG F A L Lo 20 (R 2005)

HHOBREFEITNTOO% TR L2 T4 WlT, (L0, §i5E EoMBIRG b kv,

Feds, AGPHTOBEHE, AR A GRS Y TRALEE SR A B AT TRl &b
MATREROFASREIWE L £ 52485 S 2ok, R TMEE— S ER OB &
WL, LR, JE, SMOMERLIT- 7 REEEE, L DML oRRERE 2, BHeh
AL 72, (B S A Ao T FET  LES - ANSEE— - I L & 5)

FOX FHVT/ AW HHEREFEAMNERR (5UCHEME)

& SCHliES 1

s mm | suc) [
Wl | Jiik | (AMS) L‘&’:BQ}EE PMC(%)

WsEdry (RG] RIURET

) il W | | ;
IAAA-140246 1 FH(SK6) Kk | AAA 2529+056 | 1230+20 | 8681025

Fry 7 M

TAAA-140247 | 2 FH(SKT) AbE | AAA | -2622+049 | 1340+20 | 8459£025

Fiky 7 /M T

1 (SK8) AAA | -2686+032 | 1180+20 | 8636024

TAAA-140248 | 3
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717cal AD-T43cal AD(208%)
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TAAA- ey poy " E . — — o
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IAAA T78cal AD-792cal AD(130%)
J.‘.lfi"-l‘lﬂ 119020 | 8620023 | L178+22 | 804cal AD-842cal AD(309%)
- 860cal AD-887cal AD(24.2%)
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KRN F RS BRI 250 7 2 B, KR OF RN O ERIGH Lok
AHF 5o PR26HHE LT YM S 2 B O RIRMAE T, SREREU OB, IR R
Pty oS, REL RS Twa,

FUE T SRERCFCRI & e 3 00 Bk L RS s it 2 AR AL DL
HiE RIS, HRFOHE - BEABDLT 2 L L S IO A BT A 0o KT RS Hi
T, {EBSrHT & M EERE R T A T 2 2 kil o, E7, SCEARLAL LB L2k
(LM BRI 2T, SRFOAM ARz T S BT 2,

B & H

SATREHE, SRERHCHRM L A2 BARY (ST 1) XDIMINESNAEMm3 (ST BE
No23. S I 1@BIXKK : SFN2SEEFS T 1 - K1 @ BURN26) &, #flkALh2 b8 (SK
106) 45 M Lasbfbt (RENa2d) 1 MTH5D.

C hg Sk Ne kb

WEEs ki, W OMBPNICIER (SI0:2) PEELboT, Wi sE L 07 Ao
BUET (772 b - 42— ) Eko THERIZIFRANICK- TV 5. HBEEMKIITE. Coft
ALTT & BB L % Eop S L CRISE - el T2 WETh D, 32 E Lo LT 51 A FsTmo
58 X il - SIRMONES LICIBHERTVE Bl 20000, £, 1 FOWRL T
A2 L THEKHEFOBEECIETE S WHETH S (MK - #210, 1984).

a ik

HWEERE oM L Ed . H T AY—XE (EE. 1976) TRAVC. ROFMTIT-7.

1) BURZ1057C T24RFMENE (#EdE)

2) SEHY 1 g lox LIEREA0me # 5 A — £ % 490,02 g i (0. Img HHECH-it
3) WRFIRALE: (550 - 6 BEM) (2 & 5 B s

4) ETFEACR RS (300W - 42KHz - 1057 M) 12 257k

5) ibigikic & 520mbLF O RR TR

6) BHAH (FAFv b)) BEFHLTTLT— MER

7) M- FHE

[F5EIZ, 400§ @ XIRS (Nikontt® OPTIPHOTZ-POL) FC, b 124 #FHltho s
IZHRT 5 WSR2 MR 2 L TiT- oo GHIUE, #5 A ¥ — XHEAM00LL iz 5 % TIT= 72,
SHURRIET LT — b LA OMBEICHA TS, B gdloh o 7 A - XEEC, BHEah
FHEEEREE L T AV - XMEDLELECT. B g hORMEEREKRIE L RO 72,

Fo, BLLAEECO VTR IOMICEAOMILT (1.0 008) & FHMWOBRIERE (T
HAZERE 6 1 fdp 7z ) R ARVERD) & e U-C, N BT R 1 emdb 72 ) oo bty fle o e ik % S0 L
Foo SHIS LD, FHBO SRR LHBMO SAWE L L2 LENICLS A5 L2 TES (B,
2000). & rEFHZoVTIE, Wk R O HEE D S S Bl O R 1,

64



b ArbrREA
1) srilE

Bt & du Ao Hi R R ok o 57 SHER 2 DL
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HE T, EOHBTHIE
BILUBAMICRL Lz EE R ER
[Melika ([ EUCE STy
(1 +#)

13, 9L HRA (FHYRLE)
[EES SRS 4 5]

FREAFHEE (G o
i FTHFELE). v aFd
RS (U 2y R L), &
ST
(1 28— 2o fl)

REERE, WIREEREE (B
Craldlam ), R EY
2) W EERE kO B
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No25) & FK 1 L3t (BURNa
26) oW THIiEiTo. TOHK
B ASTOREIS A FA RSN
2o 2O L, L (RENZ3) T
XA, 800/ g L@l TH D,

21T

FR(FREOIE IR R 17 o PINTE & L Tv 55,0000/ g & El-Twd. $i2,

BNV FHE T /MR

BN FET/RE HOEBETER

B (R4 x 100M/ g )

S EH ST
S FH 23 5 %
114 Gramineae
{4 Oryza sativa us 2 19
{ UG (MO #IK)  Oryza sativa(husk Phytolith)

LB Bk R
ERY
oA

Triticum-Hordeum (husk Phytolith)

i type

Paniceae

Al pe
oy 2HEA Andropogoneae A type 13 6 19
C547 C type
Py Bambusoideae
RN Ple
Fv A A Sasa sect. Sasa ete. 20
Ly ] Sasa sect. Crassinodi 20
Y Others 13
R TR
P T 13 12 6
HeAREE MR 2176
s Others 138 2 19
BN Arboreal

.
i)

AR AR S

36 LGB OWE RO kgni o) BURORIR S 108 i L

e Oryza sativa 348 085 056
EEY Phragmites

Ee Ry L] Pleioblastus sect. Nezasa

y W Sasa sect, Sasa ete. 015 009 033

TR Sasa sect, Crassinodi 006 003 008

¥ RO LE (%)

LR Pleiobl:

a1 Sasa sect. Sasa ete 7171 8
L Sasa sect. Crassinodi 2 219
I Medake ratio 0 0 0

beki (LR

Mo25) & K 1Lyl (GUFNa26) T142,90008/ g 35 & U°1.9000/ g & LA RVTH L. TOfl
Ty HRA, FYRWHER, v oL DA SRS Wit i

OIFENTI,

Thb, B LpHEHED
HakEiiz L sk, +

B (BUE23) TidAf 24¢
WL ThHH, 0o
HHTH 1AL
2TWwa, &, Ihs
DFET R 2 h
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iEh,
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o WSEEREOROIT A S Mo B2 BEBE, Wik & BN

SRAERFUARAME SnDS T 1 BARMETIE. TRTORBDS 1 AAMRH SN, & Qg K
£Na23) TIHEHATL800M/ g L MV HTH D, BRAEWHOAR TSI LS5, JITHINS
oA R 22T S OB THM S FREICHRT LTEEFE L 50 b. fEOMME LT
i, WHoRBMCREE, BRLE LML ESREAEIEE SN D,

T, HERHDLHERTIAFSRICREESNL I EAL, il (KLY ALOBTHRS
NTWAT AR S 0D, oMM E LTI HoREO 012l (CF o) A
Sl WBHATOEE (AEXY) ORNEREDMESNL. 8, EBREIHIHERIRE
L ORISR B A S 2 L n, EERGMT 21T 9 2 L S S I ML Rt R E L A b,
D {ER T

AERSPHTIE, —H IR ORI & R L 2 R A ik - B o BRI IEM S hTs b,
BRI BV TR AORER & S e e LR SilEofE b Rabh Ty, Ll
16 Lo fiidlifh ik, AKEHEREY TIHRTFIL A ELFCh B 4%, SR04 IRSE T O Tl 5
SNTHRIFLTR2VWESLH S,

a  arlihiik

ERosgmte, sH (1967 okt bz, WTOFMTH .
1) BH#A»610g
2) KEEEA Y AL X BRIk
3) AkiEMamte, 0.5l THZ LK & LdifE B
4) Wil (SULHEEES, HR2.3) (X AW OsTE
5) 25% 7 v {LAREREHRIC £ 2RMUORE
6) KLMFEOH, KMREZL > TBKL, 74 b AR (SAREREO @ BBl OV Fv

Kl A 15l 2 &2l o— 2058
7) FRUSKARRE & A T REE
8) k#E V) A EY—THALTT L/ 45— MER
9) - GHEC

K, WERE (Nikontt® ECLIPSE E600) |2 & - C40085CHT - 220 {ER OS5 BULEE L
Aizko T, BB, W, R, S L CHORSTHEIL, WEOSERICE YD Lol
177 (=) TH#HATHELL, EESSICEig o EREE, B (1973), W 1980, =i
i (2011) FBRLTIT 27
b SrfTRER

HBIL 25 BIBE, BERTER 7. BATER 4. T, > YRWRT 2HBOMMTHL. s
DEER LIS L UR A BRI L, ERELEMIERMEI IR LA, Al BRI IR
ARy BRR) FRosh, L{IZS 1 1 OBERMTEVWHINIH D, MEKOS (12
R OMEAM LA TS o225 ST 1BLUS 11 0BREEETIEEETL L & oRH A
T4 54 7HbIRicBonhi.
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DHR, wB ISR, N/ XK 2R TR, 2R T AR, =L
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(HARAEH) B2k FRT/ME EHHAER
2 3] 2 ? e P S11
A3H. FPV IR TR 7,y L B 5 %
o Arboreal pollen BATER
Toug A i = =
[ ¥ HilRT) Pinas subgen. Diploxylon = I R 1
Prerocarya PO - -
1 /E by YR Eoths yHlT N EE 1
¢ AERN SR AD B, L i ves 4 C %
" ZLR-rr¥K 2
SR ik & R .
WAEW (SI1) OMLBLUE  Gramnae 14 15 3 3
Caryophyllaceae F7L R 1 - -
A (ST1-K1) OMAELDER  Avemisi EEEE] 1 1
Lactucoideae ¥ r HAEER 1
SALEHE, CTRORELIERE S SraRr
Spmcagens : s s Preris PEIET ]
Hatbse . diidEnzboER 0 i) & 5a
BT IZ I E S Ao foo —ARIISHERR  Arbored pollen WATER 7 0 3
Nonarboreal pollen BT o4 A
TIEAIICEEIRIBIZH B & ) %3 Unknown pollen RN 00 2
- Fem spore EEd L Ex 1mr 3 2
&, e R LR LHEREWIZ L 2 T _tom R CRSIER ¢ ) a7 9

G- kT AEEATVD (PH, 19% R, 1998%: K. SRIOHE, WOk s
Ao M FEH B (M) olRE Lo SRS SRR T ICR S ATw L Bb
i EEEE L EOREIZE VERY Y YEIT O% AU - 1% LTRSS L bR b,

LB, bIPCRHSAZEREAIZ2WTAL E, BANTIE, v WK, v VK, 4770 31K,
Ny JEE aFIRTFIER, BT AT ER, S LE- r YRR LA RORETIAS
AF FT O, FEFR, ¥ CHHNERLEAMRESNL. CALOFERIL ARBRCRES
D5 TG BB O AR G ~ e k) B PRV RA A SRAE AU A ~ IR AL ok & H Y & L 2R oML
L EOERBREETLBH LN TVE (18 /- #— o = A&, 2014). ShHEELT
Ak, wHBLTVE, 3FFEIE, 7L EE A SR NS ERE A 2 S TR
YRR, HIFN I, NS FE, S YRR EIRFENE SRR L2
EItHETAEELLNDL, 0, A48 FFYIR IEXR, 7 HEFERE SR ARYE
TS L8 EIcHk T 2 L ER RS,

E B

A, ro—-22@HEE T REBHAROEEETHD . BEFNEL,S, WKL~ Lol
EARETH A, AHIE, ER% EOBRILH LB LTIt 2w Lo s, BT O
R OHEED TR TH D,

a N o

BHEEON L, ROLB)Thob, 4, ARHLWHAD LRSI (RO L HIE).
TR CEF & [0 36) , HERmrii (B0H & [9)3%) o3 AR =0 & (F 3 LAze 5EIR, ¥Rt (Nikon
HHCM-10L) 12X - T50~ 100085 THIEE L, SR F0O TR0 & DBUEIRR L I Lo TiT 2 720
b &4

WIS CHRALRL, FERTRAROBRMEGT LR T, T ICEEIYE - % - 8.

W13k FHYT/ M HEREER
MftNa My MR BHE R CEECHR) AL
24 140008 S K106 difk? Cercidiphyilum japonicuin Sieb. et Zuce. ¥ 7 ko —&
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«#27  Cercidiphyllum japonicum Sieb. et Zucc. #7 7}

ARITHEED ik - A, B v L 2~ 3 WAL The D BICRHET SHLHCH 5. i
FOEILISRERILID & 4 2 £IL8 4L C, REO 20~ 0RI X Th 5. Uiz CchH 2,
PN O — A S EAEES S BN, RPN T, 28N TH S

MEORE DA 27 M s b, oy Fidieint, A, WE, UHICET 5. ERBAT.
SRR 215~20m, ES0~60emTH LA, KEWVH ORI E3m. F2milEd 5. HizEkTHNE
HHHMT L, BEHLE SIZHvohb,

c W

FEO#SE, L5 (SK106) MEtoRibH, 7Y Thoat, 7y 7 KT T, @ - #
R A E] - MTARSH TER TH L. RALKBOSLFMFET T 2. Ay Folit
Bl A At WL T IR Sl L Tv b Fh MH i L Eom T
IZRREGNDA PRI 25 E TSR EORRE LTORMFROADL L5k 5.

F 3&®

SRAERFILHORIN L SR (ST 1) TR TNTORELS 1 2 OMPERE AL S i,
TR & 2D THA S W T TREN RS H 7, REORE & LT3, R R 28,
HWGE L UH L EENL RS BRSNS T BRSBTS RICRI S 0 i
(AR ) HLAOETHRASATWATEE RO o,

ek, B (ST 1) &S AN, iR G IERER A 4 bR BT B
BES LRl BETHFREHBOERMTAREEHIIT5 L, BAOWHR LM 212
Bevv R, 2+ ER, TANERL EARECTHRRE LTaA L, TN Eomilifeic
BHFTLNIE N ER VRS YRR LA LT LI bR, o 438,
FFL R FEFE, ¥ AHER L KERIORRRAI A L Tu s A SR,

b (SK106) & DL Lz h v 7 Chotes A w71k, PHERIZ TR R A LOR
g LTRSS X Hi85,

(BALH A RBERRZEAT BU - BEHES - SEET)

Xk
RS - A A (2012) ROELFE HEUM, pa9,
SRR - SR - BEIES (1979) 77 7 hOBIEEALE "Opal Sponge Spicules’ 12201 C. R FOZA b, 23(2), plM-
4.
AEEHREER S (1987 MLl RELREF I T ) MR O M, 00l ML e
21
Pl - RS (1985) (MM oML AHOWE AR p49-100,
B, 1973, ORMSOEREE KBl MBI R W5 %, 60p.
ook - PRUCRES: (1988) HAOMMR LA MNG® (L. 296p.
Bl CE(XHJ Hﬂfﬁﬁﬁ (T3 b A2t B LW, W&, pl89-213,
Nl (1986) 1RSHIRLUEEREHOBMEIZ L & & r EFHIMONE - SRS ORRRRE L T-. $¥&PEalk

g W (1967) ?Eﬁi.rﬂr HTEE, 232

i M (1980) HAETEHOME 10 (EN). KRISCARLIEHRRERAHER W12 134 9)p.

200 - —f A AR (2014) PEPRBEO B SR AH. RIRCHGRE - BRBCCBUILARY - BRI v R - ik
P B R N — A Y IR R OF 5 LR RIS XV~ BRI A ST R (] - B LM T
WHH. p275-288,

iﬁ"é‘-b(lﬁ?ﬁ‘ 77 ¥ b LT EOBREGITR (1) - B SR OIEMEIR SR T - Bl FEEARKE,

plL
mﬂ: -f:m;( ABY) F3 2 b - A= NGO BRGIFR () - 75 > b+ A /=R L SKRRORE -, %
WL EAHE. 17, pI3-8s
S - cPEIERL 1998, TR LEUCHERLATER - BT ORTFINE WeERER. 6. pl5-30.
AFHCE - BRI - KEET, D11, BREEHNE kistAERS, 21
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S T/ WS, A Sk LA TIROMERIZ B L, S TRE A & R BUR (2 A
A BLHEZHNT2, WEOHE, TESATWAroERR, & - bito @il
it Hicow T, #ETRAVHZO-HBTHITRETARTHERORBEHR L. 2
ST BRIEICHERRESHROBELT LD, BIEE Lwv.

(1) ST

Bt L g L SRS L (S 1 1) T IR LS, bl o agIc
HHAENEALNDL T BMALE GRATHL D6, ERELTEREABRBEEL
Hith, BESEBImORHLEZS D, PR L ORI 16m A, ERRNE e BRI
OTENTOIZSEEHEE v BHEL THETFIIEA D Fu R CI, FRERS R AN~
RO L8 AL U 72 GRS S Mk Bt & ¥ A 5 15 AHLBE Al S v Twv B¢ (B
2014), BYERESRTELY, ABCEICEREHIL AL A<D TFY TETAKTIO
AKEFME LTV AR S 0D,

BUED & 2 5 Pl RO P C 3 P B S H SRR o B s Th o ¥, Tl
TR RAR, AT = v < FRENS NN 20HTH L. FHY 7 2 BEOR
PO LA & R & L A EERE R ST CLE A F ORTIEEREA AR S, SRR AN B v
BCE# AT, EHRME AT BAN TV LR S h s, SEOMIERA THRIG L7k
1 HOATH LY, HAoOMBERSICBVTIE, EEECAEREEEE 25/MRELTERL, Ro¥
BFEB TR & 17 o L THEMEA B 2 H 1D,

FHNFEEIHZ 20 TAD &, KRN OER R0 23RERRoMBRE R NHE A
ARAREE (FOEMD, BURCEEREE (fl~ NG, it AMRR GRAERHU~ 40 2°
Hh, IHLEVFRD EHARTEOEB0~40m ST T 5 OkRilTE2002) . M9
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