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BT CAHS - BT R A MELHIAL, X, EEREIFRUSA T, "EITERZRL0306E CEFER
PR CIES - ATREME B HERI T X B, &/ S (D EBROT-11, &K, SS-01, FFEA RS ITHE X BRI
TEEKRZECEDRE, BEABAMBEL FE I, WEDNE S RO CMgii# & Bl L 7oMnA 4
DR CEZFH T, A UEAZHERN S XBRET ST Y 2 7 a7 g L fEShiz, B#ENc, 2o
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FEPBIXBTEOMBEEN M+ LT 5 (FREMEE UM s - o ¥ —2022) . F 72 FEHAIL. BKnlFIITET 22k IR

R B ST BRI O BHIER205E 0 5 B ITRICERE - TV D (FTERFEE 2008) ,
2) 2B OEEHI DWW TR, KRATE 202D IZ K D3R BER”H 5,
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1. IZC®HIC

BOUCHENHEIL, —ICENLOHH Lea T =7 2R e T3, BT BiXa s —7 Uk
DNDHTeD, PO TUTERMEN TE 2h o7z, 20004ERIZ A>T, @il THET 728 O MK 2 H
W HCHRIIEIEAN BT S22, BARTHENTOILD K& 912722 72D1E2010FRIZ A TH D
T, WERICHEGERIA D72, ARwSCE, 16 B EA)ECE(DEBN 31 2 BEE O U CHRIINE 5] 2 7
L, fhoHEF &, ZOFERBIEEOEIMELZHRT 2 LD TH D, EFHOMAII)NF ()& O
P CEEOUCHERIEZITO, L EIZER) IR VTR - SSAREETBEZAS) - BlE
EOLREMNBEZE BN L DB MCHEMRBIE DRI 2D TR R D & 5 (11 H1E522015),

2.1B5E (WML &SITD) OUCEREIE

RFBINTEVOKREZERLST 2O THEET DD L, e, BEMOE THET HHD

W5, HBHETIE, FIKEREBRO LRSS THDREH LT L(CaCO:)BRENTH 5,
BIITAEZT-HE Oy & BOKEY % 50 D IEMIE O R 55, S 5IT, IEHIEIZIX
HHEE L EE O N H 0 BiE CTIIHER O X v XV ETh a7 =R KilnE DD,
WHEOELY VAN T B(T8F A N)OFEENER S TH L, ZOMICRBEBIFEL, £
FUTIRBE I V> 7 WL REET /X2 A MO OO THIEL TS, BEILT NZ A SOREREIZY

YORDY E L THAAE N THAET 5 (EE T0.5~1%),

ToREA NRORFET, B OHRER, TETOKEE L THRREDOHEREZ 03 < BCHAERH
CEARETHY, Boa = rEMHL, TORFZEWETLIONKEE IND, L, =

T — 7V INHERE iR - HERT S &L ARIEN TE R, KEZITTEEba T =y nkbivs

DT, MOTUIEMRRTDORG E I B o T2,

L7 L. Lanting et al. (2001)i%. kZEH O £ 5 @R (600°CLL B) THEF . A< ARILLIZF
(calcited bone; M&EEH (75)L;5”3))“C‘i BOWERENGEETEL2HEANEGEONLZLERL
oo BIRTHOT NZA MBFEERIEL, BENDRFBEZREL, HARRBICLDEREHTED L
EZOND, BBEREMES . AR L TOARWETIE, FREAbN H4Tidn <, HEREIcs ki
FOWENK O, ELWVEREZ RS, BB, BOAMENRIE LIZ0 . REHH kO AHEM D =1L
LTAE L TWDAEEIX. TR ZRELE Lz, BHE OUCHRHIENFIEETH 5,

zwﬁﬁﬁwﬁ%wﬂciéﬁﬁME% . ZOBMROEL OTRTERB TOI, AN
SMERHEGR ST &, Lo, BATITHER N D22, Bilrs: - SUuMBIRE OFRME LKW,

S NRTE () EHRIZE 1 DIREEF D FHAE
(1) EBf & aLad
NREE(D BB L, EA EROERRE B RAIHHET 288 SRR IR S B O SEE TH

AR M I A 2 —
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%o MESCRAIR AR IE) S BRI RIS CHlEBICIE R S - B8 8 T S - s s (=4
. b L IZ EBROEBSHE R TE R0 o BITHE D IF) OEREZRET S 2 LIFRS Tldken, L
ML, BETEBEOFMRREITESZ AT S ETIIMAETHY, ZO—D2DOFEL L TERETISZ
B L THERMEZET o7, ZHUXBADO — OB BT HBEE OREK L L TIE I E TTRK
bE, o, AEBITIE. ZHUCAKRR . KR, LERNERCY . BEBIRE X 7242220 8 OFREHO
WCHERDEIE S 4L, b E OFROZEMEOBFHIFATE 2, L& &R DERIZ OV TIL,
[f1A(2018) CHEFf M T TV 5,
(2) A E
B HTIE, HT A4 U 7= (R INERER S AT AFZEFTIC ) C, Lanting et al. (Rifg)Ic&3%, LA
FTOFNETITOI - (AR LM o 2 —QCUF [ IR81)2017b: pp.273-274,311-312).
1) 77 VSR, RENOMEDEZERY RS, S DICEMKICR L, BEREEHEITo 7%, K
BOMREBIZ BRI, RsE, BET 5,
2) 1.5% Okt FEE+ b U v ANaClO)T2H ., 1IMOFEHE(CHsCOOH) T1 H MALEE 41T > 7214,
bt s, BET 5,
3) MERZRI, FELEREZY VB S S, “MIbRFCO)EHESE D, “MbRFEE
P74 7 AL TNV Bifid %,
4) BT A CUMMURFBANER, B, O FMERE T ORFEHY EEE M,
b) WML L 7= "W bikFE A, BREflit s LTKETEILL, VT 7 74 MEAM,
6) 777 74 hENEIMmMOY V— RIZ v R L AECRED, T A —/UZI30irA, HIEEE I,
7) MigRE ~— A & L72UC-AMSHAZEBEWNECH ) 26 L, UCoOFHL, BCREMC2C), “CRE
(UC20) 2 e, WE T, CREENAEERINIST) 2 Bt S i v = v (HOx IT) 2 18 HEptkt
L, ZOEHERELE Ny 7 7T 0 REEBIORIE b R F2H,
3) DTt v 2T Lanting et al. FH9IZFLED 2\ M TV TE Y (Zazzo et al. 20138 p.1420).
DRSS ZERT O FA b RRRU TR VDN I T > T B (R R R OZOR),
@) TR
JBREEE QR OFMRMEIIRIOMEY T, 1RERE, ZOBBO AL 22 2 BB IE) L EHIZIE DR
RIBIZILE B, K2 W OB LT OFNE Fal & BB OBEM Z AV ORI (FIR#E2016¢, [
2017b) . FATITAEHICFHRET 21 T-(4)EBBIX OB EE % & e (NFRIZMA2018 #3~5%2%
M) o £72. KR oUCHERIL, FHAL —#HHZLOIAZL LW, BFRIEAOEEZ N5,
KAWA(1)-1600JAAA-153220)13~7 2 v 7 11(F 52016255155 p.102) & U 7=k it s o +-23
(P-2268) D fiph T H - L 7o RAUEER (UL FEVE A E X, AR O B (A 2 (5 141201 7Thipp.206-217) &
P2 U 7= B S O BRI X D) DR L= BEE T 5, P-226813 i EF-EHER o <, AR E
TERDoT, 7ry 711 TIEERIZREN GBI O L3N H L Tl | SO0 fEMEIFRy, AR
BroREEIZ2897+19yrBP T, MR EEDERTH Y | LEROBHL W ET LV, F£72, ST 2R
KAWA(1)-121TAAA-152344) DHIEEI£2944+21yrBPTH ¥ . BB SBEHAEEDENR TH 5,
KAWA(1)-161(TAAA-153221)1ZSN-0 74 4 (7 IR 2016a% 10 fit:p 47 O FE L@ H £k
RIEERO T P E LT RE L A ON DM LTZBEE TH 5, SN-OTIFIET 5 L8/ <. A EHR
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ER R CRBREREZKRVIAD R > T, WIEMIZ2694E19yrBPTH Y | B4l 0FERTH D, &
BELTH AR & HE I L 72 B A2 R LT,

KAWA(1)-162(TAAA-153222)13 HE @l zz~ 1 k DSec 7 (FIRM2016a55 15 p.118)M-3/E T
H A U 72 KRIUREER O KERE O [ REMEN & D LT2EE TH 5, SecTIZBEHI1bH £ Tlo Ko L)E
DHRE LB 26D, M-38Tristiilafio Laan gL < LT b, REEORIER I
2906+ 19yrBPTH 0 . %R LBIIRIEDOFR TH 5,

KAWA(1)-163(IAAA-153223) 13 HE#Z~UL + D SecT(7F R H2016a%5 1455 p.118) -2 H
T OV HOHEEOTRENER S DR TH D, WEMIT3052E19yrBPTH Y | HHIBRIEDFERTH
%5, KAWA(1)-162% 0 EE T L7z, BIEMEIEAREI O A E Y, -2 TIEBE 1 o -3
PHELTEY, 202 HOLRIEEEREY 0@ T(FRM2016aEWX39-3). KAWA(1)-148
(IAAA-153167) & L THEMAZIIEL TH Y, 2916 19yrBPOMEMEZHE TS Z &2, KAWA
(1)-1630kEE BRI BB OHEREM L IXmBER E VWZ D, 7272 L, ZHUuESecTR & ICHELE 2T
T TiEAe < HRSCRFASE ] O I 5 CHEMEREELR I L0 BERN ORI CHE YV IR S 47z 1:3Sec?
OHFIZFEE SN2 LE X TN D,

KAWA(1)-164(TAAA-160510)1ZSN-584% 1381 (5 R #1201 7a: p.25) D 1J& H O L 7= ke
Tho, WEMITI2848+21yrBP T, BuiI2Md 2\ I3 OBEEMIZITV Y, SN-58IZIXHIfEIZE
BWII/2 0, JEFH TR B3RS LTS, BESEE INZKIN1dE O H -85 CThelr
Db OIFHHISHI T, BeF OEN & FEIXAR, £72. SN-58/1 TH + L2 (b4 2 KAWA(1)-69
(TAAA-150607) & LCHIE L, 2913+22yrBPORIEE 24472, ZAUZBEHI3H L v du,

KAWA(1)-165TAAA-160511)1xSN-278E T3 A% (7 IR 2016228 1571t p.51) D g H - omd L
BB CTH D, SN-27TITME D Lasidawy, ARFREOREEIZ3032+E20yrBP T, %R OHIEM TH
%, AREHEDKKE L~V LY AT, SQ-11IfE 5 %D E D 85 (F IR H#12016aEW(X111-2)
PHELTEY  FERISPEIER D,

KAWA(1)-166(TAAA-160512)1XSN-6 1%+ 1 (75 #1201 7a: p.26) D 2JE H DRl L 7= #E
Tho, AABONEMIT2626+E20yrBP T, B4AMIDOFERTH 5, SN-6LICHARRIZTE > BT 72
<, BN PEMZ ICHERE L 7o Tas (S BE O ML RRSA D 23 5, S & CTIXSN-61 D] % JH
TR SO BE TERE DR GHEE U CBRTEE S L7722, PEICT D RREMERH 5,

KAWA(1)-167TAAA-160513)1Z55 101 5 &R 1L 5 47 T 5 SN-45H4E T3 (F R H2016a%5 1
o3t p.4d)DBELE EH O L-EVE Th D, WIEMIZ295022yrBP T, IR D & Bl IR
24725, [A U< BELE BTl LM iE. KAWA(1)-55 (PLD-27276) #32901+22yrBP.
KAWA(1)-56(PLD-27277)%32930+20yrBP & | BiH & ZHUT EED L ARVENREN TN D,

KAWA(1)-168 (IAAA-160514) X515 HiE#EM1) O HE#EZ~L N EW-B206/E (7 17
2016b: p.144)HH +OREHE L2 HEEE CTH 5, 6 IIMEA~ IR EED BT LB DR IED
WEEFETARY LTV 5, BIEEIX2355+22yrBP T, AMBI O ST AITIRE T 2 e B i b
<, BIRROFEMNREZ IR L, HEREE O & 1TMEZ 0 235 5 (REBF CIEB iR OED I H - L
TR, [F—EE N L OfEE & R OBIEM, E3fEE o EE I E LSRN EZ D #
WOBEFERIIIZLOTNEEI OB H DN, ZIUTEREREDHTDIIARRAEIORTH D,



30 BEE O BRI R EEARE QL - FA)
=1 JNRERFOEFBSERRFREHER (ERRERXLMFAEEL2— 2017bkY)
; o g pe 15 . 8 UCHiITESD b
@Ui&ﬁ iﬁ*Jer }%E&t‘/ﬁl]ﬁ nﬁ*’l’ %ﬁ%i(%) 6°C (%0) (AMS{E'Jﬁ:’) 14C${k (yrBP) pMC (%)
} } 7u v 11(P- e ORI ek R
IAAA-153220 | KAWA(D-160 | 5oaauims LR 0.1 27.95 + 0.18 2,897 + 19 | 69.72 = 0.17
: : SN-07 e (R B ik - :
TAAA-153221 | KAWA(1)-161 = PR - ) 0.2 23.67 + 0.19 2,694 = 19 | 71.50 + 0.17
: ; Sec7 TR B R AR - :
TAAA-153222 | KAWA(1)-162 L35 KEE 2 - i) 0.4 22.99 + 0.17 2,906 = 19 | 69.64 = 0.17
} } Sec7 B (2 - .
TAAA-153223 | KAWA(1)-163 L9 ) 0.2 22.47 + 0.15 3,052 = 19 | 68.38 = 0.17
TAAA-160510 | KAWA(1)-164 SN-58 1/# JEEE (R - ) 0.3 -27.74 + 0.20 2,848 = 21 | 70.14 = 0.19
TAAA-160511 | KAWA(1)-165 SN-27 1J& e G - W) 0.2 -27.66 + 0.20 3,032 = 20 | 68.55 = 0.18
TAAA-160512 | KAWA(1)-166 SN-61 2/& JEBEE (R - B 0.2 -25.71 + 0.21 2,626 = 20 | 72.11 *= 0.18
TAAA-160513 | KAWA(1)-167 | SN-45 B -1 |- | fhe (kg - #)7) 0.1 -28.56 *+ 0.18 2,950 + 22 | 69.26 + 0.20
TAAA-160514 | KAWA(1)-168 1\%{%‘2’6% A GRE - P | 01 2068 + 020 | 2,355 + 22 | 7459 + 0.21
IAAA-152344 | KAWA)121 | (0L bt 73 | -2890 + 021 | 2944 + 21 | 69.32 + 0.19
} . I (75 54120 16a ER TN TIE :
TAAA-153167 | KAWA(1)-148 X39-3) i 51 27.30 + 0.23 2,916 = 19 | 69.56 = 0.17
i i SN-58 i
TAAA-150607 | KAWA(1)-69 VD L AR p 67 23.76 = 0.16 2,913 = 22 | 69.58 = 0.20
SN-45
PLD-27276 KAWA(1)-55 WL L Befert 62 -22.77 + 0.18 2,901 + 22 | 69.68 * 0.19
SN-45
PLD-27277 KAWA(1)-56 iy BeAbst 60 -20.96 + 0.17 2,930 = 20 | 69.43 + 0.18
&2 JNEFEOERIIBTLHLIHMAEY (RIEW - R OERK
WA ERRORE | WEREL | &b HWHUCHENUE(yrBP) e b3 LW HUCHENUE(yrBP) et e
BT 4B 10 3,075+23 (IAAA-160530) 2,970+20 (PLD-27295) YRS o B T e
% 3191834] 7 3,080%+19 (IAAA-130775) 2,908+20 (PLD-27299) T 2RIV B
W 1a i 10 2,981+18 (IAAA-130773) 2,911+20 (PLD-27303) RiFB1
WA 1o 11 3,001+22 (TAAA-153146) 2,818+20 (IAAA-153149) RiAB2:
k3 244 10 3,085+21 (IAAA-153151) 2,875+30 (MTC-06393) KiABC=
e 1 3 44 7 2,901+21 (IAAA-153153) 2,771+19 (IAAA-153171) RiFAC1
At 1A 41 10 2,804+20 (IAAA-153172) 2,523+18 (IAAA-153173) KiC22
k3014~ 53] 7 2,728+22 (IAAA-152322) 2,470+20 (IAAA-153174) | KiAC2ACH) ~ FAR ()
W 1 5153 11 2,5650=22 (TAAA-150876) 2,426+26 (TAAA-150864) KA

e ,-\;34
R BIEF R (KAWA(1)-161

FE1 JIETE0)EHOD cE G HERR, B RAFREICER)
4. fhD#BITERERRD 5 74
(1) 2 s 5E R Cey i SR 0T K52 1 5 1) IR ERT 206 B % 20158 pp.51-54; 2021]

BT TG BE) 11 K 7 1)1 S D1 00 By i 112 ST 9 % MRS P IR O AR Th » 8asliz itk &4
LB, BOUEE - A - YR OBENE, B S DIREEE FOETh AR ST, FE
ARER D DITIZEAE =RV A 7 U T, BIEDFICEZ D, BILTAPEESRL TV,

AEREHE, LR S RR8a Ul & HEE S 5 205 (E SN TH OBBEE DEH D B - %
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EM B3R DEE6R TH D, HIEITMEIRSHTAIIEAT T, LT, RtEOREEE ORILEEIL EFLo )l
JFOP(1)3&EBE & 7 U ¢ RAMIT@E OAAALEETH 5,

JIE ST 1CHRIT, MBS - A, RIS 2 23, 325(E1 0 ) OFIPH T—Bd 2 BRI E v . B
DT H EA2 BHPAN L SN 5 (323), 6ANDFEMEIE AL 7 45 TIOR3 P2 KA Satil o F41
IcBBhh—BL, ZOEEROHETEREAET 5, 12121, KRThRBIDREFIAZ LU=, RiEhe
[ % 3 5 (R 2010), Al CAPAL LTZBEADRIEE T, BT 2FEMEOND 2 L RSN,

x&3 AHMENBRFAUERFERUIERER BEMHFTZES 201520218 Y)

5 BOHIED Y

W 5 e | I e o | 9 C ) AMSWE) g ED MC D
IAAA-131645 | Noa | SIZQEZMEE - RER 0.1 2954 + 059 | 4422 = 27 | 57.66 = 0.20
IAAA-131646 | Nog | SIZQERMEE - R 02 | 2711 + 053 | 4442 = 28 | 5752 = 0.20

e T
IAAA-131647 | Nog | SIZQEAE EX&E{?\‘?{/M 0.3 | -1896 + 084 | 4406 = 28 | 57.78 + 0.21
FRE TR
IAAA-131648 | Noa | SI2Q BRI Btk 60 | 2492 + 018 | 4389 = 25 | 57.90 + 0.19
TAAA-131649 No.5 s12(i§3zgﬁ:)ﬁ AL 560 2257 + 018 4371 = 25 | 5804 + 0.18
IAAA131650 | No.g | SI2 R Beftht 60 | 2447 + 022 | 4410 = 25 | 5775 = 0.19

(2) F& 1 BRI RAEIRFHFRE « G231 [KFMNEEZBE S 2016 pp.359-364]

KENNXTHROPE)NAFOB: mm STl U, ST P S %G ISR 2 2R e 35, 9T
VIR BRI TR ZERT, B T EE 0 28O (No.12-1, 12-2; R)ITIEFERIEST S5 &, il
HEED DR IECEUTHY 2 CIVKGR 188 5 /MK Ai8), 2 O, MO IE R SCR T8k 2 5 E
THETHRHEINTZOT, T EESTIHENTHD,

Tt - A EEE L OSREH(RAEM 2.8 2 G Te)E 108 & OHPEAHRE TR, BHOFLTHDH
S HBATEE Ao Tz, JER ARG, T TR IR IED & BRI ATIEE O #HH
(UL E D O A48 5 /K RiT48), AL OERBLCLH O OIIH A E NS Ly, ZOEBT
IEEEEARTEE D LER O Lixb 0T, PHESMIH LWER E R o7, ZORIITHELEZHTH -2
ZIT BBV RO E L, FHRHOE R 2 H30S VB HMIC L ET S 2 &~
LA 9, AEBHTHEET ICEEAOFERMERE & L TOFE MR ST,

=4 TERIEBBSFHMERREFRIEER (KEMNHLEZESR 2016&Y)

Wi 5 B IR shbie | PECHIE 00 ) (amswe) T (YYSPI;C*WMPMC o
IAAA-132657 No.1 8 BALht >70 2337 + 032 | 2,996 + 25 | 68.86 + 0.22
IAAA-132658 No.2 et Bkt 570 2446 + 025 | 3071 = 27 | 6823 + 023
IAAA-140485 | No.9-1 8 a8 0.2 1643 + 048 | 2,898 + 25 | 69.71 + 0.22
AAA-140486 | Noao1 | I85 L BEEE 0.2 20.87 + 0.65 | 2,896 © 26 | 69.73 + 0.23
IAAA-140487 | Noat-1 | aomman | e @EE 0.1 22.80 + 0.56 | 2,994 £ 26 | 68.88 + 0.22
TAAA-140488 | No.12-1 'E'H%gﬁ% (E*E"‘%ﬁ - 0.3 2052 + 0.40 4155 + 25 | 59.61 + 0.19
TAAA-140489 | No.geg | FITETHM (= e ) 0.7 -22.83 + 0.61 4,096 = 26 | 60.05 = 0.20

Q) fmREI(E LIRS LA ) [ 1L RS IR B 2019: pp.567-582]
wE) A RO EE T Blosri U, ORI D% L2 R T 28 EWE, 20 LiE
BRI~ B O A EAECHA BN RIE S L7, BEEIEEEISK1348 % s, oM ERB IO
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Lo EE () TSN, KESOFIZAGLL, MANAE0, RER1837gD 9
B, A& ATREE RHIKI34%(208/5, 624g) T, IZLAEBANETTH S,

FARRE, B LR O KZEE O FTREME 2 MRGET 2 72O T, s UBHIANE & AL 6 25 ke
BHBR T, MRS H RN L 2 HIE, BEOFRKR., baOEHL, MSCRHMRZIIRIED ST
EEHDOFMNEZ R LT2(FR5 5 /MR 2008; /K 2017), OERIEDS & 0 | 30O FZER DR IE %2
L T2 D0, HoRih O RIRFE DR, EEICRFT2LERHSH, & LTW5(p.569).

x5 MREMBSNMERFENIERR (BLUEXCRERR 2019&Y)

WER S W T Bkt PRI | 515 (o) (AMSIIE) TS (yr(;lljs%ﬂﬁ V)pMC @
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TAAA-140252 | #tk3 ?}iﬁfwgﬁ I (e 1) 0.2 2105 + 032 | 2,814 = 23 | 7044 + 021
IAAA-140253 | k4 ?;*%IEY;’% HEE (e B 0.2 2107 = 0.30 | 3,023 = 23 | 6864 = 0.20
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 BRBEE ORI UZe ZEMIRFRIT, WIS K DVERN T T 7 7 A MEET 2560860, £<D7
RC, P77 RBEIZ LY | ZDOBREETT 5 (Zasso et al. 2013), BRSO &I, Lanting
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