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[%22-1 1064 SP172 i B (BHER) 22 1.5 05 1.8
[%22-2 1033 ST04 HIF B (IEER) 26 1.9 1.0 4.9
[%22-3 1034  STO04 £ B (HER) 24 21 07 2.3
[X22-4 1007 HONUFFE  5)E I BEa (5 R) 3.5 1.7 0.7 4.1
[X22-5 1052  SP73 i) BEa (S R) 1.5 14 0.3 0.8
[%22-6 1047  SP06 HIF B (IER) .1 18 05 1.0
[%22-7 1051  SP72 ol BREA (BT R) 1.8 19 08 1.8
[X22-8 1013 dEiBkvs Edan B (ER) 28 2.0 06 3.7
[%22-9 1055 SP106 RTVA 78— BREA (BT R) 20 1.8 04 2.2
[X22-10 1059 SP114 HF B (BER) .8 1.7 1.0 3.4
X22-11 1005 P 5/ I BREA (EER) 23 1.6 0.7 3.5
[X22-12 1048  SP27 HF B (BHE LA 1.6 16 08 2.8
[X22-13 1046  SPO1 £ BREA (EER) 1.8 1.3 08 1.8
[X22-14 1029 STO1 HF B (IEER) 1.5 1.0 0.2 0.4
[X22-15 1009 AN UFEN:  5fE I BREA (BHER) 1.5 80 0.2 0.3
[X22-16 1025 SCO1#7'hv £V B (ER) 1.0 1.1 0.2 0.3
[X22-17 1070 SP230 v BREA (EIER) 1.7 15 05 1.8
[X22-18 1011 JEwE b T 5)E Ed0an B (IER) 1.3 18 0.7 2.1
[X22-19 1054 SP106 i) BREA (EIER) 1.5 1.1 0.1 0.4
[x122-20 1071 SP235 Ed0an ERA (EER) 19 15 13 4.4
X22-21 1062 SP129 £ B (EIER) 1.5 15 0.2 0.8
[X22-22 1061  SP129 A HRA R ) Ea (BER) 22 14 05 1.9
[X22-23 1068  SP201 £ B (BIER) 1.6 21 08 2.8
[X122-24 1012 JEvE b T 5@ £ BN (BHEILER) 1.9 1.0 05 1.2
[X22-25 1072 SP235 £ B (EIER) 0.9 1.7 04 0.9
[X22-26 1063  SP137 £ B (EER) 1.4 15 04 112
[X22-27 1035 STO04 £ BMEA (BHE LR 1.6 0.7 0.2 0.4
[x]22-28 1020  SCO1#7'hv £ B (BEER) .1 21 07 2.3
[X22-29 1053  SP95 £ BREA (EIER) 13 1.2 06 0.8
[%22-30 1060 SP124 £ EWA (BEER) .1 18 03 0.5
[%22-31 1008 HGOMNUFEEH 5 i)y B (EER) 1.4 12 06 0.7
[x122-32 1010 BN FEN  5/8 I B (EER) 1.7 23 0.5 2.3
[X22-33 1021 SCO1#7'hv £ B (BER) .1 16 05 0.8
[X22-34 1001 Aepse1 5)E HA B (EER) 1.3 1.0 03 0.4
[X22-35 1022 SCO1#7'h Ed0 B (EER) 0.8 1.5 0.3 0.5
[%22-36 1030 STO1 Hl EMA (BEER) 1.3 1.7 05 1.0
[X22-37 1014 SUOLJ&:D £ BREA (EIER) 0.7 1.6 04 0.4
[X22-38 1016  SUOLJ&:n Hl B (BEER) 0.9 1.7 06 0.8
[X22-39 1002 P52 5) £ BREA (EIER) 1.5 1.8 0.7 2.4
[222-40 1015 SUOLJ&:n kN HiEn (EER) 20 1.1 04 0.7
[X22-41 1004 P52 5) £ B (EER) 16 1.1 05 0.7
[X22-42 1028 STO1 Edla Hin (EER) 1.7 19 08 2.3
[%22-43 1050  SP72 )y HREA (B ER) 1.1 18 04 1.1
[X]22-44 1006 AerEf-1 4-5f@EE  Hlfv Hin (EER) 1.2 16 08 1.8
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IX. BHARBET (R MERSEAFAE)

XU - TR AMS FARE 7 v—T
Ot % - (EBRIER - BEHIESL - (LWIEFHR « /M —
Zaur Lomtatidze - EEVA{RT

L. ZC®IZ
BRI EERBI B 1L LI BAUA 6 AUV T, IS
FEERBE AT - 12,

BOATE (AMS ¥5) 12 X 2 hd R

2. WBHE A

NI, SP20 & SP25, SP66, SP58, SP116, SP117 76+ LAk CT&H 5, SP58 Hi D LA
I EHAR TR VR LTz, 20O 5 SIXW T bl C, S m3&s LT
BoT, HNAATH o, AROMERIIIURBEMEE T TiTo 7,

HEREIOFEH, RT —X13R 1 OB TH D, RENIRRE, IHERE &Rt (SLF -
TR, N7 N AMS D NEC 88 1.6SDH) A HWCHIE L7z, 15§ bl MC IREEZ DWW CRINAR S BIZD
ROWEEITo 2%, "CHEM, BEREZEE L,

1 HEFR LoV
WEFE | &7 —% AT — HTALER
Sy ey
e FO : BRALHE (2ER) 8% B
~ B 0 SP200  |o o e . gk b ; g epn |0 PRAAISLER © 7 b
PLD-34999 | ™) ﬁgé@ﬁbr P AT RIS, AL e U0 L e GlER - 1 2N, A
sy Bt R U™ A 1L ON, SRS ¢ 1. 2N)
- e T B
. T« IRAGA (RBER) e
. WA 0 SP25 | S e b A g epn | A PRAAIRLEL © 7 b
PLD-35000 |-y~ jjiggér@ﬁbk P AR RIS WAL e U L e (MR - 1 oN, K
s ftF R U @ A c 1. ON, Hil 1. 2N)
Sy Ay
" B - Befht (E3ERH) Sk
_ A D SPO6 (S e e on . e enn | PRARILER - TR b
PLD=35001 | ™o Eg@ﬁh P AP LA e T mee R - L. 2N, K
g : dry feftF b YU 1. ON, ¥R 1. 2N)
N - AP
- RS BALRT (3SR o
_ TBHE 0 SPBS S o - L0k 15 b £ i FRERFIE . 78 b
I I e - 7L Y - RV GBS : 12X,
g : dry feftF b YU 1. 0N, Hifg 1. 2N)
i - 5 A e
- FEAH  RABAE ORTERD) o
- :@1{% : SP116 = M . Bk TR N 2 AT ﬁ*)%%(@ﬁ”ﬂﬁ el NV
PLD-35003 |- s ;&gé@g%bk P AL LAY e T T meer R - L 2N, K
= BE{EF N U & A c 1. ON, Hafié - 1. 2N)
. b - A e
- A - BLR (BERD) o
5 A 0 SPILT |y~ ore . g b s s enn | PREAILEL . 78 b
PLD=35004 |- J;gi:é@ﬁbt P AT I e T T meeis OEE - 1. 2N, K
e Be(bF b U A1 ON, g ¢ 1. 2N)
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3. AES

# 212, [FNAARBIBHROREIZ W2 BREFINAARLL (8 5C) ., [RNARS BN R OMIEE1T > TE
FEREEI W ARAUE & BB £ > TS DAV ARG, B> THREAUE L RREZ LD THRR L
7o MCARRL X 1 I ERUERE R A E N EIUR T, EREBAEIC T WA T 1472 LD TuZan
ETHY . SBBFEIE R FH SN -BRIC Z OFEAEEZ W CBMEEIE 21T 9 72DIC 3 i LT,

MC ARIE AD1950 AR % LA U CTMERTDZ R LTAFE R Th 5, MC AR (yrBP) OBEHICIE, 1C
O3 & LT Libby O34 5568 fEA4 s L7z, E72, ARt L7 "CHMGRAE (£10) 1E, HIE
DIEFHRAZE FEERAZF LSV TR S GEO "CHERDZ O MCEIRRRAENIZ A DHER S 68. 2%
ThdHI EERT,

B, BFREOFMILLTO LB TH S,

JEAERZIE & 1%, KA MC YL —E THAd 2 5568 45 & L CHRH Shu7z MCAEfRiTkt L, ik
DFHRRIREECHI RIS DO ZEEN I & 2 KR D VO IR EE O ZRHE), d6 S ORI 01 (MC 48341 5730
+404) AEL T, L0 FEEOFMREISEWSDOERHT2Z L Th D,

MCAER DI FRIEIZIT0xCald. 3 (BOEMFRT —# : IntCalld) A L7z, 7ed5. 1o EAAREHEPH
1%, OxCal DFffEFRIEZ A L TR S 7 CHREAZEIHYS 375 68. 2% 5 FERA OBFEREH TH Y |
[FRRIZ2 o TEAAREIPHIL95. 4% EHRROBEFREFA CTH D, Iy INOEHZROEIL, & OFHFHANIZ
JEERNA DR EERT 5, 7T 7 P OfE Eo f#RI T CHEROMERS 2R L, BB

S E IR 2 R T,
2 AR FERE R L OB EORE S
— 53¢ JEAERCIE ALY | Mo ARt MOAEAR & TBAEARICBEIE U 7= AR
(%o) (yrBP*10) (yrBPx10) 1 o JEEAHFH 2 o JEFEAREFH
ngglﬁglg -27.73£0. 13 437422 435+20 1435-1456 cal AD (68.2%) | 1426-1476 cal AD (95. 4%)
PLD-35000 1331-1339 cal AD ( 2.2%)
- + + + - 0
SHEINo. 2 26.59+0. 20 519+22 520+20 1409-1429 cal AD (68.2%) 1397-1440 cal AD (93.2%)
PLD=35001 199 1940, 20 443+23 445+25 1434-1453 cal AD (68.2%) | 1424-1470 cal AD (95. 4%)
#HENo. 3
PLD-35002 | _ 1295-1314 cal AD (25.5%) | 1287-1325 cal AD (38.9%)
o, 4 | 27-99F0.11 63622 635520 | 1357-1388 cal AD (42.7%) | 1344-1395 cal AD (56.5%)
PLD-35003 1285-1300 cal AD (39.6%) | 1278-1313 cal AD (52.6%)
o - + + +
o5 | 27-42+0.23 667422 66520 | 1369-1381 cal AD (28.6%) | 1357-1389 cal AD (42.8%)
PLD-35004
=tENo. 6 -28.71%0. 22 424422 425+20 1440-1465 cal AD (68.2%) | 1432-1487 cal AD (95. 4%)
4. #5%

SP20 =D iRAEAS GRUEFNo. 1 : PLD-34999) 1%, 1426-1476 cal AD (95.4%) T, 15 ftfdai~%
DIFEMRHFHTH -7, ZIUTRITRMRICH ST 5,

SP25 D bkT GREENo. 2 : PLD-35000) 1%, 1331-1339 cal AD (2. 2%) 35 J 08 1397-1440 cal AD
(93.2%) T, 14 HAAT-E KOV 14 kR ~15 RO BRI Th > 7o, ZiuISia iR ~=
HTHRHRICFS 55,
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SP66 H D RAbA (GREF No. 3 : PLD-35001) (X, 1424-1470 cal AD (95.4%) T, 15 ffdamE~1%4-
DFFEMRFHATH -7z, ZIUTERTRHUITAH ST 5,

SP58 Hy - EAbstr GREF No. 4 : PLD-35002) (%, 1287-1325 cal AD (38. 9%) 35 & T8 1344-1395 cal AD
(56.5%) T, 13 itk -~ 14 AR OBFNREH Ch o 7o, ZIUIBRARFRA~ZATR U Y 32,

SP116 i+ RALES GREFNo. 5 : PLD-35003) 1%, 1278-1313 cal AD (52.6%) 33 L TX 1357-1389 cal
AD (42. 8%) T, 13 i e~14 Al B OBHENEH Ch o 7o, ZIUIBa e ~FBTRUTF Y
Do

SP117 D fAbES (BB} No. 6 : PLD-35004) &, 1432-1487 cal AD (95.4%) T, 15 fcAT:~%
POBFEREFACH o2, TIUIEITRHRICAHYS T 5,

AMIEATERAE T 7 2 WET D RS L IFEREUERDG O 008, WRIOFERZRIET 5
EMITHDIZEHWVERDEGELND (AR, SPE8 It D RAMITEATE A3 7567 L T
0 15 ONTEEIEREImOFMRUTAIE D L UIAMDPER SNTZFERER L TWD EEZ HND,
SP20 & SP25, SP66, SP116, SP117 tH-LDERALKIE, WT 4L b BfETERAFR 2 K < SRR O A LA
ThY ., FAREORERDNEADROELZ1T T, AMPHIED L IR SN ZFERED 0%
HUVMERZ R LW D A[EEMENR B 5,

22BN

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

FR RS (2000) FHPEBSRAEIRIIEIEORHE. BAE RO Ve AEUIREZ B AR TR ALy
R MCAEMRY 1320, AAHUAL RS

Reimer, P. J., 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., Guilderson, T.P., Haflidason, H.,
Hajdas, I., 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, R.W., Richards, D.A., Scott, E.M., Southon, J.R.,
Staff, R.A., Turney, C.S.M., and van der Plicht, J. (2013) IntCall3 and Marinel3 Radiocarbon
Age Calibration Curves 0-50, 000 Years cal BP. Radiocarbon, 55(4), 1869-1887.
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MCE (BP)

CER (BP)

HCER (BP)

2Cal v432 Bronk Ramsey (201

eLal2019)

800
PLD-34999:437+22 BP
200 68.2% probability
1435-1456 cal AD (68.2%)
A 95.4% probability
600 S \ 1426-1476 cal AD (95.4%)
500
400
300
200 \
100 —;
o
—_ 20
1300 1400 1500 1600 1700
B (cal AD)
toop ke s sy
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300 \A\
200 ‘ \
100 1o
—_ 20
T ST S ST S
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1160 i ecsimiy
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1000 68.2% i
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700
500
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300 — o
—_— —_— 20
1100 1200 1300 1400 1500
FEER (cal AD)

1

curve (Reimer o1 51 2013)

1000
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1. Az

(1) BMeEARE R ARREDoHT

MR AR D XA EEE FRICHEE S ORISR AEFM LT o am LTS,
CITCIHEEAZRFM L LR AR ONWTEET S,

FARETHNOE L B LMo Mt LcF A (K 22) 2773, fAgse Bz bNDIERHID 0,
9 ITA MR NERFHEMN TG ST/ MED A7 LA RX—TH D, 22 1 XAHEO RO ATHEMEN
%o VULED 2 SERTIZIMITHA B IUHA TH 5, HF O bitRic2sb01%1 - 3 -4 -8 -
11 & 24 TERAITITDRV, 4 ZRTIZVTIVBHLER 2 « 120061 @ 11T RO TEE Y D
RFCThd, Zcx LEEEH# 139 - 18+23+30+32+33+-36 DX HITIRIADIEREIC/R D L ONE
Kae s, 34« 8LHEREDREFIITAHED 2 WVITHIZREOREM OARRMEN B 5,
JERETH 2 AR E T DR NS DI, ZOH 0 F D FHR MR 2 AT 2 AR5 b ORIEE A
bbb TnDEZenbid, FIAZREOIX12 20 - 28 T, 12 + 20 [I/MNEOEAMETHIER, 28
VETBRER 0D B 23S R 72 AN T R O SRR A & b D T RIBEBAIR OBLE N D 2D & | FTiH % P
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(2) BMeaREF AREOALE DT
AIEBR S L 7o R REART OB N HITR D L 5 e 2 E BN TE 5,

O FEHIRED BR L 72 D Taa N ERR P HIPSE~ FRTEICIRE S TR Y . SRR O Taside
SHIEL T Zeny,

@  AFHTE L TR REEA A 22 8 SO RO ORS8RI S Ak (K 11- 1) ZFR< &8
IR E TE 5 6 DIE7R0,

@ FAREIL, THIIERINIZEEZONL0, B I ER T IIWEE~FRTEO ta L & b
WZEZL DR ARBPH L, AFEEsSEO Ers bkl

@ HAOZLH, FHABHZfIHE LTHBY, SOICKRETITREZ 90 EiBE T2 &\ ) RN
RHHND,

AL IUNDIRERACT I O R A A asii i S B F e BJE & 4% (58 2002, 13), ThiZ T

R R OFRERFR I ORI A g, Tk, 582, Higs. A8 P A% RENLRY - ik
FHRITERERS D 20D DRV = A2 ] L35 (F¥ 2002) & LW, R HIBEEATIC S
WCTIEIRARHRRTHNIC 72 & 41 2 T O/ 4 F1 i & - 280 (N 1991) ZFKTR U 7R 728 & MR
REETLHORHND & LEANRZIRLFHE L T 5 (FH 2002),
29 L2 &bl R mBOEBF O # i se i 2 RV ERF P IR B RTEEICALE ST 5 2 L3t
SICATRE L b D, £ DAEREA K 23 1R T, A#ERAELR SIXRIETH 2 23 e [ 8 & k@4
LEERPIEHITIR, RIFRCTITHA AP IVERRRETHER SN D Z L FEMOFELETH L, B
A EENT T OERBIIAHTH oo, KAERHIHF ABOKEBELZ RTOL L THEHETH
59

23 MAERKPHITFOREERK S ERE

[BIA - &5k )

/NABACL 1991 T35 26 YAt m ) [EEAGEEAEE (10) ] f&M i o b Fi A il E5 235 45, mMmEBELZAS,
HHREE A 2013 THRAERMRACEIVUN ORI A ds A oY) [Z %Y v —7F 0] No. 638, 10-14 H, =2 —¥ A
= 24t

R FL 2002 TIEEIUNIRERMR P IO R A 8% TFE8E) T USSP ZE4s 25 JA4ERLAm e, 117-124 H,
RS A TE S,

HEEFHH 2012 THAA ARG 351 2 URAER G 0 8 OBFIE — )\ L Uik 23317 2 PRAERFCHI R T g O — |
B ] 5587 B, 47-65 H, FLMBHHE,
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PR REERE S M U B R RAEE (K22) O XEaITofE, A~DO 425
FHZEMTE,

ARE 3201 RFENST 5, BUbmNHFKEEZ 2T 2R EEATHD

BH#E 12 - 2T 3R%ET 5, XN T ABIZZLWERAZETO#HEBIHTHD

CHE: 24 N354T 5, BHRO R WEREARER CHENFHCHIZ

DR KATFHOFRL D AM T, REOBRERAZETOMERBEATH D,
il FNTAE R D WIRBIEE & R TR RNERIAIC 2 O DD T d 2 H3EHR B 80 0 B B8
ALTWDZ EHIA LT,

EAEATRIZBAT LT &L SNDIVERRICH > T, 29 LICERBHO AMEG S22 b D Th -
DA %O IEOERNLEEND,

®12 RERHREXBINEN—E

BEES D K Mn Fe Rb Sr Y Zr Rb#%3>2& [Mnx100/Fe| Sr43}2E | logFe/K |IREHE
E22-1 1064 | 7251 25.25 616.41 320.29 96.54 130.24 21991 | 41.76 410 | 1259 093 |BER
222 1033 | 66.88 24.69 57748 | 306.84 91.79 12407 21123 | 41.81 428 | 1251 094 [BER
E22-3 1034 | 61.63 2273 532.35 297.85 92,55 125.74 21221 | 40.89 427 | 1271 094 |BER
H22-4 1007 | 69.62 23.68 50490 [ 31501 97.44 129.89 219.07 | 41.37 398 | 1280 093 [BER
B22-5 1052 | 66.90 24.46 589.76 324.65 100.51 13243 22313 | 41.58 415 | 1287 095 |B&ER
H22-6 1047 | 66.22 2241 534.46 296.86 92.43 123.82 208.39 | 41.14 419 | 1281 091 [BER
E22-7 1051 58.95 20.98 505.72 283.49 87.98 121.91 205.02 | 4059 415 | 12.60 093 |B&ER
H22-8 1013 | 63.98 23.70 538.94 | 304.69 80.17 126.31 21161 | 41.64 440 | 12.19 093 [BER
E22-9 1055 | 64.56 24.13 575.43 317.65 94.97 130.89 219.80 | 41.61 419 | 1244 095 |B&ER
E22-10 | 1059 | 61.83 22.40 551.92 290.51 90.53 121.10 206.03 | 41.02 406 | 1278 095 [BER
B22-11 | 1005 | 70.23 24.48 610.06 326.82 100.15 132.78 22436 | 41.68 401 | 1277 094 |BER
H22-12 | 1048 | 66.17 27.25 761.37 259.45 184.42 111.59 357.17 | 2843 358 | 2021 106 (MEIH
B22-13 | 1046 | 69.46 25.84 620.18 |  325.07 97.84 134.75 22078 | 41.76 417 | 1257 095 |B&ER
®22-14 | 1029 | 6259 24.25 57468 | 306.73 93.74 127.97 21116 | 4147 422 | 1267 096 [BER
B22-15 | 1009 | 77.18 27.15 67304 | 359.85 109.77 145.79 23847 | 4214 403 | 12.86 094 |BER
H22-16 | 1025 | 68.34 24.07 50340 | 32246 97.81 130.41 21958 | 41.86 406 | 12.70 094 [BER
B22-17 | 1070 | 7355 25.86 623.62 327.52 99.98 134.66 22228 | 41.75 415 | 12.75 093 |B&ER
E22-18 | 1011 60.78 21.97 536.53 300.25 89.99 125.71 21191 | 4125 410 | 12.36 095 [BEER
B22-19 | 1054 | 83.94 27.94 658.01 351.42 104.44 140.68 228.58 | 4259 425 | 12.66 0.89 |B&ER
®22-20 | 1071 63.49 25.65 570.86 296.87 93.00 126.10 21032 | 4087 449 | 1281 095 [BER
B22-21 | 1062 | 70.59 25.82 614.95 333.44 104.15 135.99 228.26 | 41.58 420 | 12.99 094 |BER
®22-22 | 1061 65.72 23.42 556.80 | 303.52 92.20 125.87 20847 | 4157 421 | 1263 093 [BER
B22-23 | 1068 | 60.02 21.37 54230 | 29478 89.75 122.73 208.94 | 41.16 394 | 1253 096 |B&ER
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