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WS, MitofEZzHNE LIcEEA DN TV S EHINZEMINENTE D, L DEME ORI
MTHo RN H B EEALN TS, TTTiE, REE N EYBEOR T & 1 Ul HdsoiE
(lat) &2 dT B eic kD, HasDEMkHE U TorfeltZRad %,

51 HT EHERERFEAE

E11E DirEs

aRHE. BRI 2002 0 18 GF 3 @Y ol URRIEMA 1S5 TH 5, ibbi, HE
BN VICHE SN,

B21E DRAE

RAEMIE, BIRZBIR L., NEREDREEE, KEEEDIERIMERED 55 50mg DHERHE
Mk ZY 0 tHd, IO UIER DS, XX - ¥ty baEick b, BRER ERROMNEY
. WIEIICRET B,

RICHERE (HCI) I & D IREBHEERE VAR ) Z 825, /KgE(EF N U 7 L (NaOH) 12 & D JEAERE S 77 )L 71
VRV 2 RZs, HREEIC K 0 7 )V ) MUIRRHIC A R U T R B S e n YA D 2 PR 255 % (R - 7 VA
U - L AAA:Acid Alkali Acid), JEEEEEERE. /KEB(EF F U D LI Imol/L TH B D, alkiH s
BIGERVEVEEIR. TIVAY OREZFE L CGURIOIBREZP < (AaA L5d#K). BT 51D
WG TV VIR RTT S EEICREIRIRENME S NE L KBTS, 1mol/L DIEFEILIED A1
EEH TS (HCI &FEH ),

ARl OBBE. —BLIRZDREH, 757 7 1 Mb (S & L/KETERITT % ) I Elementar £1:0D
vario ISOTOPE cube & lonplus #:0 AGE3 7% it U7z HELAEE Z W5, %O T 57 74 b « 8k
FHEAREZ NEC tHlDNY R 7L ZR%Z VT Imm OFLIC T VAL, fllEide e 4%,

WEE 2 VT LndaszN— X & Uiz MC-AMS S H%EE (NEC +18) Z V. MC OFHL. °C
(*°c/'C). MC¥ERE ('C/C) ZWE T B AMS JERFIC, SKEENTEEUER (NIST) A 5 f2 4t X 1 2 e
AR (HOX- 11 ), EBSE T 1R8I 5 12t & N 2 A2 HEECR] (IAEA-C6 %5 ). 23w 7 75 o REdK (IAEA-C1)
DIEEITI o

§ PCIEERHRED PCIEE (CC/C) ZHlE L. HEREDN S OTNE TR (%) TELIZED
THb, BFMRAED I LIBBY O3] 5568 (2T %, £z, MIEHERIE 1950 472 5
FELUER BP) TH O, R (One Sigma;68%) IS 2EMRTH %, HIEERDER
J7iEE. EREREETOEEICH S (Stuiver & Polach,1977), F 7z, BFERKIEMC—HHE TERLMES
RO, BRI, KREHPD VMCHEEN—E THIMMN 5568 & UTHM I NEREICH L, ik
DF AR L HERRL S OZBNC K 2 K&HD MCIREDOEH), ZOKTIES NN ('C O
5730 £ 40 ) ZIIET B &IC K > T, BHERIGED T 5 FETH 2, BERECHNEY T MY
T7&. Oxcal4.4(Bronk,2009) Tbh 5, iR Intcal20 (Reimer et al.,.2020) ZH\ 5,
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FERAEE 21TRT . SEIINEIFEEDHTRHC K 2 ERPE I BERRZRIE TN TE TV S,
FINAHE 21T 5 T2 Rl OEAEIE. 1285 + 20BP TH %, £ 2 FBX UK 47 IFBFEREFMERT,
B ORIERRE 2 0o DFFERIE, 7 R ELD S il L TTH %,

CNE CORMEAERED 51X, HRICHT 20 TOWEENIPHIC RS LR TH Tz &
NTVBH, ZORORIEMDERE NI Lick D, BB 2 ARTERE i DT S Sk L

TWel eMiEEE NS,
£2 MHEMREERUTEER
BARES o cal AD 676 — AD706 1274 — 1245 cal BP 328
2002 oale) AaA 1285 + 20 | -26.85 cal AD 737 — AD772 1214 — 1179 cal BP 35.4 YU- pal-
» + +
(%;)E*E (<) (0.0001M) [ (1286 % 20) | £ 0.35 )0 cal AD 670 — AD774 1281 — 1177 cal BP 954 14464 | 13692

1) FEREOR I, Libby 083 5568 4% f# .
2)BP AEARAEIE, 1950 4E & L & L CIERTTH D0 %R,
3) AFRE L7zsfaaid, HIERE o

(PR 68. 2% HSA D) A AT L7 fif,

DA, BE - TAAY - BRLERA R, Aad IZEELOMESS AR To b, TN Y OREA TS UTREL L7 2 L AT, HCL IRHERLER O 2 Aok T,
5) JEAEOFHFLICIE, Oxcal v4.4 ZAf)
6) JEAEDFHRLCIE, MIEAERIC O CEEBIEAFENRE LTORLE, —HiIRZRAD DRIOMA#ER LT D,

7)1 AT H 2 I 2 OAMEFI7Z 23, BUEMSPEIE Y v 77 ARSIE SN HE OFEFRECHEIMTOCT VL S Ic, THIRZ D TR,
o AV 68.2%, 2 043 95.4% THD

8) BEFFAICELOMEA A D RERIT,

Radiocarbon determination (BP)
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. r:5; Atmospheric data from Reimer et al (2020)
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OV BT 3N ERE,h ST Lt [FRe  [Eax [tXe e == &7l

A 3EODOEF6SATHS, TTTERHEEMIC [Hmr |2 B3 -1 2003 BIEE ¥ 28
3EDOVIV NEM T EREREY) 1. HEREY) 2. MRS [Eewmz |2 ALl Tt 2334, 4 32 Pt

2335 {HEE OV NER
Y3 Ll., 358082188 1. 882, 185 [#ems |3 A2 (ir;féj)ooﬁlﬂiﬂﬁf B39
3%, FRAROS B, 81 ERELE. [Er 1 [Bhon (W7o [

T2 2 IERENZE. T35 3 X HAgRETH S, T2 |2 BCIO | 13712361 B 27-111 |HETHZE

HEREYIRARL B KO I asid Rl OFE X, R 31— [E®ms |2 Al T4 2007 425103 | Lhizes
B LTRY,

F21E DAL

BaLpmicid, BIEMRA R AERHOSN TV RN, KE T THRYIHHR S PR Z kD %
T AR 2RO 5 771E WD 5, miEFYIRIC KA FENEICHVWONTED, BETRHE
HEXANDERE XSHOWENTWSTIETH 5, WiEDTER. BEOREMEA LTV &, M
LD ZEZEZNTNWT LR EDHEMNDH D, IatHICB T 2RO, £ OREREMM. 172
THHMA. SORBIUMILOOEFAZELIEA S T ENARETH O, BFoN2EHRIEZ V. 7272
L. fabicaEnswhiosakndbizidnd, 2ol maEtPiadks, —H. #EX RO,
W ORRERICKDIMOZLICH FOwBEIND T L75L, RTOMBEEZEENZBETRI T L
MTE S, ZEOTHTIE, FAFRBER X ot 20t H U T, fit e tire DItz idA 5,
PURIC &M 520N %,

(1) BRERER

R B0 —#Z XA Y EY Ry Z—TYIH, [E#IC 0.03mm OESICHIE L TIERL 72,
BISII R CEMEIC X 2 5aYNETFEZ V. htRcEIn2080. Sah X THba oS
W2 5 i Lz,

C T TIREFBISE R Z M EIE D (1999) DFIEICHE > TELT %, T, FaEHORICDOWVT,
ki U A OHIEER TRxG e U, RERS S & IR Z R T 235 36 K UG 4 Fr ORISRk 72 3
Nt DTH%, TOHETIE, FBEHICBI 2OFRCRFEHBICE D, TEROBWEEGEDE N
HHg TN TESDIC, [F—OHE D MEFANIC & 2308z U 728 T O Has B E RN Ofighr & ]
RETH D, LUFICZDFIHZIRND,

WRIOFHEIZ. A= HIVAT—I "W T 0.5mm MIE THREIE &, MfgE~hhi> L b EToRi1
ZRA 2 MEICKD 200 BB WVNE T LT — FRIHTITo e, %6, £ 0.5mm DL DMK D
KA DWTIE, KA Y TR SRz LTz, Tz, [ARACLBREEE DR A > M EFHL T2,
INHOMRMNE, BRIEFREICIIT B8 - AaRIMBEBEED 30757, ROk e X
7S5 L. fLER - Wk - EOEIG 2RI T T T 2 BRT b
(2) B X 4@

V737 SR BUREE X SR HT2EE (ZSX Primus 1T +) Z WV, AT A — RIEIC & D 90717 £
Llco MO0 TS L&, E&7 7TV r—ya > 7ur I L0 FP E&itz R L. SiO, TiO,.
AlLOs. Fe,05. MnO, MgO, CaO. Na,O. K,0, P,0; ® &£ #E 107t E B X T Rb, Sr. Y. Zr, Ba D




A ARBEDH

i 5 ERIC DWW TERINT 22 Uz, &8, BEAERURHC I3IANZ AT BUE N PE SRR S WFFERT O H
BRAb AR HERURL (JA-1,JA-2,JA-3,JB-1a,JB-2,JB-3,JCh-1,JF-1,JF-2,]JG-1a,JG-2,JG-3,JGb-1,JGb-2,JH-1,JLk-
1,JR-1,JR-2,JR-3,]JSd-1,]JSd-2,JSd-3,JSI-1,JSI-2,JSy-1) & 7z,

1) &
(Bk) U 2778 FERRIEE X FR0Hr2EE ZSX Primus I +(FP € &ET SV r—2 3 )
2) AR ER

PBREZER (110°C) L7cadkle HRB) )V (CF LEEFTR TII00; 10ml & X > 7 AT 2 /1—/31 M EH)
Thk - IRA L. HIAE—F2X 4 OFRMATIER LT,

F4 HIRE— PIERILHE +®5 HIXIREBRMG
aREE VA YW SRR~ FY> TS5 (3091A000) e Eg
RAIR U FIRE AA (L128407) 5.000g: SR 0.500g EBR (A %
— Eraned 30mm ¢
RIRER] i e, N
—— A7 754 30
ARURE | B 1200°C 600sec /;J;% ; ot

3) MIE S
FRER LTS A= REZHARVA =ty b U, EBEREOE X RoNEE (k) VA 7%
ZSX Primus I +) 2V, £ 5. £ 6 O THIEZ S L Tz,
£ 6 BN XIFERHESRMG

BETE HIE [N TyTFR—2 | AUk 2 RHER PHA A (deg) FHRIBER] (s)

ANTE [ 7405 & 0 oL Peak +BG BG Peak | BG

SiO, Si-K a OuUT OuUT S4 PET PC 120 300 109.030 105.00 113.00 40 20

TiO, Ti-K a ouT ouUT S2 LIF(200) SC 80 340 86.140 84.50 88.50 60 60

ALO; ALK a OUT OUT S4 PET PC 110 300 144.770 138.00 - 40 20

Fe,0, FeK a ouUT oUT S2 LIF(200) SC 90 320 57.494 55.50 60.00 40 20

MnO Mn-K a OuUT OUT S2 LIF(200) SC 90 20 62.966 62.00 63.68 60 20

MgO MgK a ouT ouT S4 RX25 PC 110 420 39.596 | 37.00-37.50 41.50-42.50 60 20
(0.10step) (0.20step)

Ca0 CaK a OuUT OuT S4 LIF(200) PC 120 290 113.124 110.20 115.90 40 20

Na,O Na-K a oUT oUT S4 RX25 PC 120 300 48.134 45.90 50.30 60 20

K,0 KK a OUT OUT S4 LIF(200) PC 120 280 136.674 - 142.00 40 20

P,05 PK a oUT OoUT S4 GE PC 150 270 141.096 138.10 143.20 60 20

Rb Rb-K a ouT OouT S2 LIF(200) SC 100 300 26.598 | 25.60-25.80 27.06-27.14 120 40
(0.10step) (0.04step)

Sr Sr-K a ouT ouT S2 LIF(200) SC 100 300 25.134 | 24.40-24.70 25.60-25.80 120 40
(0.10step) (0.10step)

Y YK a ouT ouT S2 LIF(200) SC 100 300 23.758 | 23.04-23.16 24.30-24.50 120 40
(0.06step) (0.10step)

Zr ZrK a OuUT OoUT S2 LIF(200) SC 100 310 22.536 22.16 23.04 120 60

Ba Ba-L o ouT ouT S2 LIF(200) SC 100 290 87.164 84.50 88.50 120 60
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K ,0) Zfitih & 9 %,
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EreEd] EL: S BETE Total
sio, | TiO, | ALO, | Fe,0, | MnO | Mg0o | Ca0 | Na,0 | K0 P,0s Rb Sr Y Zr Ba
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (%)
HEREYD 1 (£41 2003 (fAIBF) 62.16 | 0.81 | 19.85 | 5.48 0.02 0.57 0.27 0.30 1.39 0.02 79 52 14 277 305 90. 94
HEREMD 2 | 1371 23342335 (8| 74.44 | 0.87 | 13.08 | 2.67 0.02 0.32 0.34 0.22 1.49 0.02 83 45 21 434 315 93. 56
£l
HERRY) 3 [ £413004 (fAIBE) 65.58 | 0.88 | 18.97 | 2.93 0.02 0.54 0.33 0.24 1.59 0.02 102 55 18 306 358 91. 18
1831 |REEk X17-9) | 66.46 | 0.78 | 18.54 | 3.50 0.01 0.21 0.33 0.74 1.93 0.03 70 71 17 325 470 92.63
1282 |[EEPL (K27, 69.71 | 0.83 | 1894 | 4.43 [ 0.02 | 0.44 | 0.15 | 0.65 | 1.71 | 0.07 79 55 21 396 379 | 97.04
-111)
1883 |LEFEBZE (K25 70.47 | 0.69 | 14.11 | 4.62 0.01 0.24 0.17 0.68 1.51 0.02 69 52 13 345 357 92. 60
103)
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