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BEAT, ATYT KT AN E RO L %
NTwEIbds, MEET7 7 UN0T 77 bEL
TH), FRRRPLOBILITELY,

RIA 7 AGTECLMS L CRITEL JERHEOR
FEhs, RAES LICRETLZF 7 FRRRT SRy
KGR (K-Ah: BfH] - i, 1978) &7 ATHLES
Abitd.

BT 77 R AR ERER. BELCREE
LTIR I 2o, SR Tl B S LT E
Lol ERGND. HHES SO HILE Lo,
AT OMMOHAEH S EHETED ., WHE
F1OAD)THHENT T ISR LR OB
Z{FENDATY TUHEEE N ek, REE
R LBALPTAOATYTY, Rt i LREFR
DATYTIZRWCE(EINAIEDS, EI700
FagowPhplziT 3%, 1 O LIRS



NTOBWTHS L 2 HET L, WD 7100 S
NATEEA DS,

HMRES3 L, MRS SAROMRTHY ., W
EBEr7 7ok shd b LD, REWEETE,
MR LA T ZHNE (. ROWTHRENESHE{
FENDEVIMBIT L5 Twd. KINF T ARTIE,
KI5 AHEL, A2 TARGES T2 Lo #IE
IZhoTund.

1/ 4mbl EOBFIIRENL AN TIE, PROA
a0 TAES LR, KEGERLEaeLrADATY
THLENE EERE, BENEOFNS S, W
T 7 7 12 20 AR O T2 s
v, A3 N T OGRS, BEHRES 1 LR
BT 7ot s h D igiEd S 4.

RREE 2 k412, AT TH R~ RRES G,
g rAPREH S TVS S EEEETLE, H
[ET 772l TS EEL ML, 2L, KILHF
AEABAT, AN TEYBLOKINH 7 RAHEN &
ATwaIkdn, WEET 7700077 7 6REL
THY, PRSP S O IR LY.

MMM 5 &T, S LR TSR A
ArFAHENLBLEERTVE, BT L RSL
W kZownTid, TENESIHIHEICRVTE
ZEREETILE, HREORIEEROBEIZL S
I AR L, RIEER 23y AR o & AT
KM E L Lo Wi b B 5. TobbEEOREY
HBE TR L Tk iTiEEs S 5.

KilH 7 AOFES GM, Bif%Es L URENGOR
FEOMAHIE, K-Ah LY I 2ABY 277700
EAFER 21D b oo, RTHA DT 5 & &
DFTFIESTIML DT ALR SN HHNE
OBITENSIEED F 0 SR B H DA, A
U TOnEeEREEET L, BEI RS
LOTHDH. AREF 2L 1L, BRI TR FHR
A LATHEEAYRIR T 2 2

HEEAE5 L 615, AT TAMRES S A, T
W T, RRES S RAFNOIRLE(, KT
AEAREHEL, T UAPREENLE VI
WIS 6 oM EEGE, RS 5 LT
[T HLA. PEVEHIRHETS LD S,

KT AW HHT, AFHES 5 A2 ) TR
TRILHF A# BV L0 HET, WREG6AaY
THRRRNTE CRINH T AP VI TS
Bo KINH T AOEM, BRE L CREIE, S5RED
S, BAEL TV AF7 2 K-Ah 2T ATHE,

2L, SENAOEASS S WHET7 712Hh
T LAHFRAOTML B 6 0 BE¥D 7 258
w4 EEITEOSHNE O L% 5 oGO

B EOREMIIEERL S, 1/ 4mil LORFIZE

FRAA3)TIE REELELBELOFRO LD
HumE{EEhs. BHETS L6 ¥aT LR
I FORZE L LHROFRTH LIS

o 7k, W77 700 CRARKCH Y (F
B kR 1997), BB FHERUS O IR L KB
EENBI LR 7770OHHMELEET L L0
BURHRIUR B8 2 7 ASRA L A S 2 k.

AREE TR AU TALREOSN. HrT
RO TREERH S TWa I L ds, HllEF7 7
T AL ERHNE,

Kl 5 AGLHE, HREL CRITE SENEOR
PR K-Ah LS I ALMAETDEE LG D, KL
HFAOBEITHL > D127 AhETZRINT T A
Thh, BEITHOL - ZIK-AbchEFSKIT T
ATHD, HHREORITEZ, K-Ah ikt L >
YThD.

1/4mElEOBFIZEENL AT T 6L KE
EERELRASPARANAIN T, L LCRBHEARS
FELELATYTHES LAV I ERS, KT,
WEITHELUWT T Lo BIET 7 3OHBIE
Bt B THS.

REEFSIE, MUFFRZEFTRIRAD)TRH >
S RNESTRERL SR TWES, 1/ dmil LD
BRdLRAROAD) TARBERTWAZ MG
BT 7 7 (2T .

WML, HTRAFELHTE L, KeTAHEW
WA Z{EENLEVIHRIZ LTV D, KT >
HlREEAEG ENLWA, RRO TR L KL
Twhkwvegrbhd.

KINA T ARST BRI T ANE, KOTHA
BIRIH T ARG TN, A2 7 IRES TROE ORI -
B TWA, K 7 AO DM L RIESL L UEIE #
HHUE ORTED G, K-Ah k3 AZHpRT 2800
WEHRAEL TV, KIIH S AOMEIREL > V1Es
FALZHBETZRKINH T ATHY, GHITEOL G
K-AhIZBEET HKINH 7 A THL.

1/ 4mil LoBFIzEEhL A2 ) Tz, Kt
RLBAPPAAODAD) THERME(EELLZ L
LB A OREOSI L S IEET 7 LR 71
MEEhEILhs, FIIOWHMEEEES 540
I, BEED FIIRT T AN AL AR T & 5

(313
WSRO - AT 1992, RIBIEEEO 0 T FoR
KeHERBRS. MEIRIRRAALE (E - o4 5) . 25, 60-83.
RSP - AT 1997, RIBREOhOSTA R K
th, 42, 195-21L
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1 MCHE (Libby Age: yrBP) (&, #EOKEINC
WA —IET b o7 b S LC Ml S 4, 1950 43
B (O0yrBP) & LTMBHERTH L. FMONMY
1242, Libby @430 (5568 %) A MR T4 (Stuiver
and Polach 1977). MC 4114 6 13C (2 k- TR kL)
REMEF L LENH D MIEL 2% 530 212,
HIE LTI BEME LTSI FoRL A MC
MBI, TLETALT IR TRRESR
Be £ MCHEROBE (210) 12 HEOVCE
LAt T MR A D R 68.2% ThB I b
U

% pMC (percent Modern Carbon) 1, HEHHL{CHS
R A RREKYC RIEOME Th S. pMC At
B (MC APV IBEHWERERL, pMC
100 B E (MC Rk A ERBLUCHE L RS UL oM
Modern & 4, Soflib 6C Iz ko THIEY 54
MR H LIz, MIEL Ao 530 &2, HEL Twi
VR BEM L LT3 RISELA

T BERESRR L SRrEnoRBolC Rt
R IIEMR L S L b, Akolcit
BB LA L MIEL, FERIGETH2NTHD. I
SRR, CERIDHIET B WEMS L ORE
RRIETHY, 1EHED (1 o= 68.2%) HDWIE
2HEY (20 =954%) CRREND, Y970
HEMATIC IR 1L, TMATRE IR RE AR (L A R AR
E7n#saizibshsiiit, s"CHELTT
F 1t otwCHERITHS. b, BEMS
RUMEAOr L. F—yORMic - THRS
Né. £z, 7OV LOWEICL > THRRNRL
Bz, FROEH I H > THEZOMBL -V
YEBBTALENDE. I ITR, FEREERO
AFRELZ IneCal09 7— ¥ ~—A (Reimer et al. 2009) #

BINE HEMERFANTHR (5°C HER

vt
W oan e
nzea wan i [rrere

o e e

[Ty TR
DRI 11
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LA A Tiesads Ateed e

laan s 3 AR A Bmaeal dieam e

s o
a4

e Y R T T LTS
N e W AW MATiGE 2rasm  ww-an]

==

Hve, OxCalv4. 2 821 7 11 # 7 A (Bronk Ramsey 2009)

T MH L7z BERIE7 02 5 AZ20 T, FED

Fegs=A, TRFTLIERETIALESL, 7

VY FLZANTHME L IBEME LTH 3 R

T LA BRREARL UCHERITETOTKRE

(calibrate) ZHAFEHLMTSHS 2 £ 2WIR+ 5 iz

lcalBC/AD] (£ /i Teal BP)) &3 TR EN L.
(5) AEMHR

SRR A 30 - 31 KR

Y LiE, 4B 353 LA OEAMRE (£10) @
MpT—L, 2L3OMLERLTEN, 2~403
MABHCREWIHE A S0, ThelHLT, &
¥R A S ERMAER LTy A,

MR AEIC (1 @) 3, 1AM B {0 i 0 i R 6L
2~ 4 AGRAERHCABI RN T 5 (R 2008, I
2009)

REOREEHRET T 0% ED+544HMT. b
AEMUEL i EOMBILERS St Ly,

(B1mxat]

Bronk Ramsey C. 2009 Bavesian analysis of radio-
carbon dates, Radiocarbon 51(1), 337-360

HEFRA—EE 2000 SRABHROILAE(L, WABLM, W
FERFOIEED 4% RERWOIRCEIEL
oA MM, 9-534

AR EER 2008 $EEREMOCER. SRECERNTE
B& 74 7O0F—%ax

Reimer, P. J. et al. 2009 IntCal09 and Marine09 radio-
carbon age calibration curves, (-50,000 years cal BP,
Radiocarbon 51(4}, 1111-1150

Stuiver M. and Polach H. A, 1977 Discussion: Peporting
of 14C date, Radiocarbon 19(3}, 355-363
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2l - T AMS EMGEY - T
VE P - fET MK - PEETESC
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Zaur Lomtatidze * Ineza Jorjoliani
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1 @l

TR E UL R 1= fir 4 % ey MBI & 0 Al =
MBI VT, AR RO ST (AMS ) 1282
WO % 7o 20
(2] BREHE (BEHEREFANE)

UL, SR BT ERE 45 5 2 S bk 2 8 (R
FiNol | PLD-27789, BAENa2 1 PLD-27790), MRt
ARG 33 SO MM A S AL 1 T (B
Na3 1 PLD-27791), R4BURAERHR 33 50 SK1 4
SRR 1 A (BN 4 S PLD-27792), 3 RpfURAE
SR B HEAEH 1 2 (BFN5 - PLD-27793). 3%
Sy R AR 42 5 A & BAEH 1L A (R N6 ¢
PLD-27794). dWL SIS 4 & IRAEH 1 41 (BN 9 ¢
PKD-27797), P 15 BALH 2 4 (BUFN T © PLD-
27795, HNS 1 PLD-27796). SD25 7 &AL 1 o>
H10ATHE.

BEEIEISE DR, BN 1 D SR, REN2 2y
IHF VR THhor, $12, RIEHOS BHANL, 5,
7. BIBBEIEGY R Tl Kl 2,
6, QMG Tykdo s MERHO
iR, MR-y REOEBYTHL. ARLW
ik AEBREE TR (LAt oH FEz b
AMS:NEC® 1.55DH) #MuTilllsizL 2. #eh
72MC R0 T RS AR O IE £ - 1
MCapfe, ML,

3) #®R

533 #1216 G0 ST B R0 R0 WLIE L2 D B BUE T R
1 (61C), MRS RO IE £ 17 » THFEIE S
I 28U WF AT & - TR0 AU SEFURER, A
o THERMEBELADTHRRLEVCERE, &
362 IR FREMART Th TR T, s v
PRI T L B E DT VAVLETS D, SHRFER
TEM#ATEH 2N 2P S OFRIE v THEFRIEE
Tl iR Lz,

UC L1 AD1950 4R & 96211 L TRHENA R L7
FACTH B O (yrBP) DMz, VC R
& LC Libby o200 5568 & A L7, £7:, 2
L2:MC S (£1 o) 13, ESEOMITEE, MG
R IETOTHIB SN, AHOVC ERAENCHE
R A D RSN 68.2% T A S L R T

%, WEMEORMILFOLEY ThD,

FEAERLIE 1k, A MO e A s TR A

5568 3 & LCHM S 0710 R L, BEoTiHiR
SME MO IRBE O RIS & B A 0T IR OB,
RCFERM MR (MC B 5730 = 40 ) £ BE
LT &hERoFRziivb ot BT LTS
S

HE SO BFFIZIEIZ 4 OxCald 2 (BIEMRT— 2 ¢
IntCall3) ZMAIL 2. 4 b 1 o BEFEREEMIE. OxCal
ORI L TR S e BTS2
68, 2% (FHIRBORERMTH D, FHIC2 o FER
WP 95.4% EHIRAOKFENARMTH S, 2 ovaN
OFSFEOMIL, 2 ORI AL SRS & Bk
+3, 777 POt Lo imsiE"C ERORES
F L, AR GRS S RE i 2R
4] #®

BEHERE Y LF 7oy PEISRLA (5361 F).
BUF. 2 o BEEICHEM (R 05.4%) (23 A L THRY
SH B 2B, WELIHEE EVC RO
DUTIE, IR (2009 #BELA.

SH5 @ B ¥ Nal (PLD-27789) |4 385-36cal BC
(20.8%) 5 X 321-206cal BC (74.6%) T, RICH 4
TR ~RTE 0T 3 MR A OB E R &R LA £ 72
L ¢ S5 ot (PLD-27790) 14 353 — 295cal
BC (24.4%), 230 - 220cal BC (1.5%). 213 - 94cal
BC (69.5%) T, #TLHH 4 i ~REITi 1 R H5
OFEFERER LA wih b, S i+ 5.
Zh, AN k2 BRBEERERI RS TWEd ot
A olt, BRISEREGHTEMETD EHELLL
BRI Lo, ANOEETMET s L, &
FRMAEED SN THL L HEA oD (&
A FHOEFIVI LAY ROEEE T
TUBEELLR, FMIHIES L ¢ RIS g
i WEEEL D OHLOEREELLNS,

W B R AR B 42 5 4 & ok L 2 BUA M6
(PLD-27794) (2361 ~ Mlcal BC (95.4%) C, #7Tif
4 HHRECE~ R0 3 R R OELER L, S
1, R U YT 5, BURNe 6 LR R NS
Ao THELY, EBRIIHES L (iR s s flid,
Mok RE DL HLVEREEZ S G,

AR ALERME 33 50 SK1 O #i4 (PLD-
27792) (% 203 - 55cal BC (95.4%) T, #CIEHT 3 Htid kK
~RTTH | R P FEOFERETRL . U BB
AR A S B, £ L CMERRRER
R B 33 % 1 E O BUHN3 (PLD-27791) (1 162 —
131eal BC (10.8% ) 35 & U 119cal BC- 3 cal AD (84.6%)
T, RITH 2 R~ | bl § R
Lfsy Cauid, SR Uitz 44 4, 286 MHN3
IIREMETH ), MR EREORIRERT.
BN A ORIEH A RIOER A AR TS Y, e
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RAMIES L LR S hAERERT.

SRR R T 314 DEFNS (X 172 — dbeal
BC (95.4%) T, #ITHT 2 WHREATF~ L ITHT 1 el
OREERERT. Zhid, FER RS 5, 3
N5 IHRAOEM ERAT - TH D, MR RISEHED
LR s nicm st

AR B UR AR ER 5 - OMMN Y (PLD-27797) i
128 - 243cal AD (95.4%) T, 2 HRlip~ 3 bkl
DREERERL 2 Sdud, ke RIS 5,
SN 9 RMIERE TR TE LT, RIS
LGRS 7B, PR L ) dFr LR e
BEiohi.

HMBABAERES S0P 1 OMENT (PLD-
27795) 1130 — 250cal AD (95.4%) T, 2 BRI~
SR GOBERLRL 20 Jiud, AR REN
Y42, AL P2HEoRHNE (PLD-27796) 12
131 - 285cal AD (91.1%) # & 2¥ 300 - 318cal AD
(4.3%) T, 2HERNY~ 4 HRHEOFE R TR L2
S, SRR ~ R G S R,
BN T 2 B I AR A TE D, W
SERAHIHIES L QRS i E R R

%8, SD25 ORIEHIZ2w T, [RE KBRS 3

B2 - 2] CREFAOLOEE TS,
(5Imxi]

Bronk Ramsey, C. (2009) Bayesian Analysis of Radio-
carbon dates. Radiocarbon, 51(1), 337-360.

IR — BB (2000) SRHERHCOIEL IR BEE
WERROREED B4R HEAWORLENEE
DIEAR 1 9-54, Halifl,

Wk (20000 BUMEREGRRGEEOER. HA
RO 14 CHERMRERSE [H Wit 14
CHAE] : 3-20, HABMRYES.

Reimer, P. ], Bard, E, Bayliss, A. Beck. J. W.
Blackwell. P, G, Bronk Ramsey. C. Buck, C. E, Cheng, H.,
Edwards, R. L. Friedrich, M,, Grootes, P. M. Guildersan,
T. P. Haflidason, H. Hajdas, L Hatte, C. Heaton. T, J.
Hoffmann, D. L.. Hogg. A. G. Hughen, K. A, Kaiser. K. F.,
Kromer. B. Manning. S. W. Niu. M. Reimer. K. W.
Richards. D. A, Scott. E. M.. Southon, J. R. Staff. R A,
Turney. C. S. M. and van der Plicht. . (2013) IntCall3
and Marinel3 Radiocarbon Age Calibration Curves
0-50.000 Years calBP. Radiocarbon, 55(4), 1869-1887.
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3 EHERRERNE
BUPEE S ERE T2
) =H

BURHE, Al FRMELRE D 1k L A Lo R
WHEHATH D, #HRHOERE, HKHHFS 1N
20159G27 I b (35 34 [0 184), BUFHE S 2 4018182 (%
245 1323). BB 34017426 (4257 B 1405), B
FHIES 4 40 32358 (4 56 1 437), BUEHEET 5% 32168 (4
52171 399), BFHES 64721415 (4 241 [0 1289) & 24
TWa,

2) SHKE

BE ORI MG MR (HCL) 12k h REDESAE
TR R Bk, KRE(ET U A (NaOHD 2R D
RS T A ) TR SRR, WM s T
BRI L2 R AR T A (B T
AR AAA:Ac Alkali Acid) . IREEIIERE K
ML B U L3612 1 mol/L THAH A MEI L
WEe L vliER, T ) ORES ML THRO
HIEEES < (AaA SEEHD.

RO CRILREOME, 77774 ML (&
ML LAETRITTS) i3 Elementar 0 vario
ISOTOPE cube & lonplus #:0) Age3 % & L7z FIBHL
HiEEHV S, BAHROT 77 A b - REREWRE £
NEC HEO N F AL AREHOTHE LmoILiz7
VAL, MR T2

WLy 7 AMERES— AL LAYC-AMS WA
Rl (NECH®) AT, YCodtl, Y (V¢
), Mol (Me/0) T B AMS BRI,
H BB R (NIST) 70 &4 )t & LB R (HOX-
1), EBRRCT- /1R A 6 48 & 12 I (IAEA-C6
&), u s Iy FRE TAEA-CI) OB 417 .

875C i pEHR RO Y M (UC/YC) BMsEL, EiK
BEPLOTNETFME (%) CRLALOTHE,
BN 2 02 R0 LIBBY 022138 1 5568 4 % 1]
Tho Fr BEFTE 1950 FE KL L LE (BP)
ThHY, BEEZIREEL (One Sigma: 68%) 12851 %
FHTHL, MEFRORTHEL, FARERTobE
12689 (Stuiver & Polach, 1977). ¥/, 4 #EHIZ—
frHETRLAMOES. BEREICHV2Y7 o x
Td, Oxcald. 3.2 (Bronk, 2000) %Mt 2. i didix
Intcalld (Reimer et al, 2013) M5,

(3) R

R A3 P, 0 363 USRSl TR
W (ML 7zt, VR EEL D LTV VRS
WL LTHARET > TWa (AaA). S0 LI %AR
12E2T, MR RER G HFERTETYD,
[ IR % 17 - 2B, WEES 1 0 0159627
I bA¢2475 = 25BP, BUHES 20 18182 78 2425 =

25BP, BFHEF 3 0 17426 4 2255 = 25BP, BFH 4
@ 32358 #1 2360 + 25BP, BUEHEYS 5 ¢ 32168 47 2445
+ J0BP, BFHES 6@ 21415 ¢ 2260 + 25BP Th .

BEAEREF L, RSP oC AT — 5 TR M Af 5568
EELTHMERAGERE L, ARoPisieEe
HIRBHO LRI L B RADONC REOLS, £
BIE 44 (MC @ B3 5730 = 40 %) L IE
THIEI LT, BERISEIHL FiETHS. Mk
B2 o ORI BURHE S | @ 20159627 1 b A¢
2719~2433¢al BP. BUFHE 4 2 o) 18182 #2606~2353cal
BP, BUFHEFS 3 17426 27 2345~ 2158cal BP, IXE-&%
4¢3 32358 ¢ 2461 ~2336cal BP, SRS 5 32168 ¢
2700~2358cal BP, WEFHE % 6 ¢ 21415 <2346~ 2150cal
BP THD,

RS 1~ 6T, WHECERAET L, 2. 4.
ST, WG 3 L 6 AU Luat M by
ATk, BHEET2. 3. 6 0RER RN, SR
Bl 4, SAMLLHARME ShaoT, HEET2
DR & ALBHULL D RO B
il il A 6 A A BHUO T UL, R OBRIZE 2
BALHOBES LI E o T BRI VR ERET L
VREOEFIIL o TRIA L Ehbhd. SRHOL)
LRELRBIRLTIE, 7oh ) DREREC LTS
FLTV S, LMD TR S Wi e iR T
EahoLEENS D, o LAHERMOTRIZE
BWBLTwLHOMLLILE,

(31mxzi]

Bronk RC. 2009, Bayesian analysis of radiocarbon
dates. Radiocarbon, 51, 337-360.

Reimer PJ, Bard E., Bayliss A, Beck JW, Blackwell
PG, Bronk RC. Buck CE, Cheng H. Edwards RL.,
Friedrich M. Grootes PM, Guilderson TP., Haflidason H.,
Hajdas 1. Hatté C,, Heaton TJ.. Hoffmann DL, Hogg AG.,
Hughen KA. Kaiser KF., Kromer B, Manning SW., Niu

M. Reimer RW., Richards DA, Seott EM, Southon JR.,
Staff RA.. Turney CSM.. van der Plicht J. 2013, Intcall3
and Marinel3 radiocarbon age calibration curves 0-50,
000 years cal BP. Radiocarbon, 55, 1869-1887.

Stuiver M. & Polach AH. 1977, Radiocarbon 1977
Discussion Peporting of *'C Date. Radiocarbon, 19, 355~
363,
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OTU—F—% 3 A2 Lo THLEd, kL RET
HYELT W TR NI Te L. BREORE
AR EEL B3 RIZmET. B, CNH4HEO
s 1 IOV THREMBE AR BRI L S hC
Wk R ERD .
2 RHfikE

HHETHE R T TRRL, E2ty FER
IR SEAT (2 PRk % 3 B G oo (85
, BUERARROUEN (1994), slidh (2000), HRf
(1992) %2 8EEBL, HEERLT-HEATRET.
itk MO RIS ERC AR TRET 2,
3 #BR

SAMPEE LT, BT HE (SRS R,
1R HX Uy SHE LRI AMOMEAH
W SR (5535 0. BUFIL SRR £~
E
- AR BRI 8 RECLP (AR
A2 B I e S el o e, FREDU
T, M (RAZ2mPIE) . WM, B E2mid
B - B e AR S e,
+ SRR UBS IR 11 5

Fiow RO (B8
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WIBIE EERERR
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