SERTIHRIIE D 1 8 DFERE

WA R B O LA ALY D SR RN ALY & A7

K HE - B J7 08 - S 380 - AR e

WilUa R O 2

B IR e ABR AL AT I AL T8 3 2 45 A B i i3
19654E7> 5 1978FITfT b2 IBRDFAEIC L > T, £
HEC R LR R RO L BEE R AL
Y L 12D RERED X WSO R AT 213 L
O LT BEREARED BB S, Bt 5 55
HORE RERELE 2B L X AN0EIEE2ETTT
%5 2o TEEZERTH 2 (FER1982, LA
R 2019), FESIE, ChETHABCEENE 2T —
FrERERL, Z0RE - EREMELICES YT, B
JFAE I HZE S s R A3 MR s L o C 4 TS
WEMZIEEACHALTCE ST, C3lY2EES
EE AL oAREREMBAL WA EERLE
(Yoneda et al. 2002, kM 2012), X6, a95—4 %
WHRT272 /B, 7275207y 3
VgD BEZRNMARLICER LT, NKEOEROFH
2L, BLoBERTOEWE»L 64 DY v HE
BTWwAI EZ2RL (Naitoetal 2013, S 2012),
7. IS DANFITBE W THREERZEERZHE L,
BRI H- 28R TH B T L 2HREL, FoEE
BANEBETH DI EEHR L CkH 2019),
MSCRRFEHI O U % b ik, BIEOKH B DL b iRET
BE L RBEOTEHMEANIC £ 511, 6004 EICH Y
% (HE 1999, #3171 2002, T 2012), GBS ARZEIC
7% o WK IZ U & - 72 iRE I & b 25 o THEIEILTE
B HATIEIC O % b MSCRRIE Z ok
IS L 7z Trasby cthh, B CE L 2205
XD L E L ETERRPH D (B0 2002), —JF
T, EEMOEVCIMEER O UL E LSO E E
#9 2 AMACIE, BTICERIREE R EEE - a9 —
B A ZEMIE AT U 7 R & b ix UE b & L
T, FH% 2 O¥ERBR L T2 REb H % (Habu 2004,
R 2002), ANH ORI SHT OREERS 5 1%, O AIRE
PR SN D IEEOERE L LSRR - B3
AERESORBAETE & RIS &N O &R 1S 0

T3 EMRENT (Naito et al. 2013), 2D & 5 274
TE IS TERS R 0 BRI W L 72 SO 0 IS 1, R
WITEICHR D ICHESL L= D, Zh L H4A5004ERRE D
FoEHiEZ24E T 2 2o 2 r» T %220 CERML
7D, WEEED ANEFZ9500~9100 cal BPE W)
RHIRICEFR L TR 2D TTHRFICHSPICTE RV, Z
T, AT, X DIREVREE 2 5 &4 I E b
LIEWRERD LN TE BEREAL LT, R8I
U 72 RAL Tt & ik A 7z

RR1D)7 11 A 98X 4

KRR THITL - LB AEY ek oHR T
Hole NI, FLRKE - EBRAMMAKL L WS Bl
AT 25, ZhehpKBd 2 NHTEENE C & 742 50
ICIERALER, WEOANCE OBEFOEITIC A
5B, NBEDaS—5 o s RESHIE. £l
WCEIENEBYE Iy v R0 B0 E KT %,
Zhicx L, R#icHET 2 RMIE, EBoh g
SNEEBYBELBMBEEZ N, = A VPERELER
AT EROMTICHY 5 - il S 5 (RE
1998), LA L. fXRAREHICIE, Lm0 M —
L, DEoDEPBCTHO RBICHEAS 2L 51ckb, F
Te/NB D 6 KRB E CRED LIRS A LR 86, B
PomTEFBICHvsnLEEZOND, ThiZ, 1
WHOMTLELEZ 6h b AL - BAOBENSERED
BnE bEEN L7, BENLRELTH B E LT, FCX
fLDOHES, - WA RHHOIZC Ehickd 2ERIZL W
(BT 198075 &),

MBI FERCETEIHLDIEL T EWRENT
1960 H 6, LB E VI F L WHENEFH PRI
b7 6 LI KREREEIIERSERICD K 2 ENHE
e LTz 6h, MR oG % Lo cER
TE2EAPSHTHUOAKRD N T WS, LHRELD
AL R BEOREMRZ. | TERD SR OBRG & 1Z
E—BLTW3 I s, EIERERIMWE OIRK L it
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L S SEFTHE O 72 A BRES IO B ISR AR & LTt
WmERRATED (A 1962, JTHE 1965, JEiJ 1968, /)
#£1982)  TEOKIAELAR EFER) © TRRKIEINR) &
EnTw s (L 2013), TR, KRPILTThERRIC
B 2014 - REAABRIICLE b 7429 LEROFERH
8 &k Z16,000F07 D, MoK IC F6 7 > R AOK R
HICETEDDIES T EHRS N, R8BS oL
IR BRI O W T, &5 ToHERPNE
iZlsole, —T, EHMKICHbE R o7 L &
h B4 AR oA, R Z 572X
LRI ALE ST B & L DSAHEZE B8, % DTt
TR ClEHacidzzw,

YA X 5 LAt RE D WHsE

MK Ha, ClREBoBHIc k- T, BE
7 EOMEME L WEY E AT 5 2 L2 RTERIC R D |
LR BERERZMAT 2 LN TEL LI ITh oM
PEEAI N (GIEE 1965, i 1968), &7y
VIFMAL THEfThIEER A VX —RE R DD
T, 2BEELL VL TCRKBEORFHHE 7 7HKE LT, ME
WHE 22 L, BERICBLTLRERENEZ DS
L7595, & 7o, L EHBE S EF BN I S 2 DI1F-
e LThH, (BRSNS oY EH Moo SR T 8
OEGEHHT 2 AMLH 2 (BT 1980), HEHKDFEA
TBThHBLLBOKBIIERETHD, ZOHRDD
EOPEMETH D T Lk, Bl LD FEHIDIFROME
SALDOEAM LR EE L LTUAEEEATwE (B
[12002),

—J7., EERE SN EBORTCEBE T A IREOS
rcix, HE O AL 6T RO LT KREY T4
MEGRTH b FHAMD & RIS EAE 2D 7
v, sz (Lucquin et al. 2018), T I X A
DIFBEA OB OV TIE, KEMENGELTE
BHA - TR S 2 WA APEE SN Cwizdy, Rl
OB OF BN AN L 2L L 2w & v S i fe
KOEBEHFWAMRE RE L B b, BEIHTICED H
ST Lnde 513 REICHE C - 7 HBE R 2 5 |
T#®EACEEDEOAAZRAL CEX BLEIH
b, LEmo—BiLeREMMH, HEOLHEMLELITOW
T, FAESINLE ENOBMAZRN T 208 1 H 5, =
EHoWfzeE 2 bicirbh - —#Ho X Ic B T 208
BNk, s CEAI) ot#HEoBRICOVwT
ZITidn L, fSCUbo2fGicr b 2o CEE

HREREEZ L Cw 328, ZhIcd 2 HRELED 5
DOEZFREIN TS & H 72,

TR, FHH S THSURAH - Bl o LEME R O
RN 2TV, Zhosildk o HaBERE I > W TR
BEREMRELTCVB L2 RT I ENTERL, ERD
T BAEY O RMESIT IO VT, BREIED 513 5E
IR MERE S 2SN TEY, ZhIEHLT—ED
BEETRL, &6 RITEEZIREL T3 (Yonedaet
al. 2019) , ARHFFECIE, WEEREND & 1+ L7 58#
e o BRI AE T s I ©, BRLEKED
ZERMAELEGEREMEL, ZOMBE2HET 5
LT, WECAREBNC B 5 LB ORI AL L B4R O
RICOVTEET 5, HHEEEE X, HAF DR
WM h o R IEO BENIHEIN TV 2DT, &
eieE L BRI EENICHIERTE 2 A CHET
Hb, THICE > T, 5EHHOH 7 2B TR .85
D3E T U7 AU - IS & EIc o v TR L,
ALK IZIC BT EEmAIE 2 LR T s
ZHEL T 5,

RFHE H U A4 DR S

M EY O RMETTE R, RE - BREAMCEIHT
WEHFZICH I NI A S 72 h (Hastorf &
DeNiro 1985) . #T4FEIC 7% > C HERFRAETIEIC B 5 s
MR FEROUFEY F— RO E LT, HAREE
RO LT L IR DPEA IR - T, FfRIC, WE
YRR % »a—a v ) dtiio LR cifrb iz Fikimo
BEfCid, NERIMY DRE - EREMAEL T IREEY
DE RN I EEEETHD O . WEEY Y —NZIROFHIE
WIGHT 22 L3 TET, KEYONNI A ~v—h—L
U T & Aifli A AT S A I8 < B0 NG 5 9 o e 32 IR A 44 B
DOF MR E NI (Craig et al. 2007), ZHITHR L T,
MCEaE VR TR, KRELEROBREICERL
TMBDOSA Y 7T aERSH (FH 2006), 7
TR OYE, EYE L BE LB ORGY., ARk
EWFEY O 3FHC R O HkE XT3 & & AR S
hTws,
TEAERN DT - EBREANEIHTH 513, HEl
Mo L#HPHEYE LB E2REETCE TV LIRS
7% (Yoshida et al. 2013), & NEE 7047 T I1EKED IC
Kb L72FIfTH % L Zh (Craig et al. 2013), HEH D
IR EdEhs (FH: 2v4 2 2017), COFE
WL, BRESHTOMEE 3R O RN ES T oA
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WEERDOOL . R OB RO LD AR &
FEmDRA %2 1M L T\ 5 (Heron & Craig 2015, H-H -
7 LA 7 2017, FEH 2017), & IZRFERMALIEC
MY L AREOEWEEZ Lo T8, BRERAMAEIIZI
BHEEE b DRI D% . RYO RN & g
LTh I FELFHHATE R EDTIERTH o 72 2 1,
FEBE T CARBEMRI IR L L 72 LI S i RS
EHEO LBAEYTA S LIRFERMELIEC 3P L
HRILTBY, BEVMOFERIEEAER VD, EERH
PR IR 2 IR E W EE Lo T (X
la), 2O &5 2FEAMEKEEZFTHATE Z2&/ITIASH
T, £, C/NHERRRMRLD I 5 1,
TV ELLEUHEYOIMLE 72 5 C/N HIZE Wi
BHIT %L, T2ofth (Fv 7 ETH) C3HEY-
Y, LI AT aVRELINESE (K1Db), Th
13 Yoshida et al. (2013) TH#&E I N-FEE T 0 HAIH]
EIRORER & HPIT 5,

FERIEHL . L8E R O 7z 22 AR
S b

T8 ME R ORI ED L NEY O HEE D,
BEANIC L 2 ZN L B3 LKL, ko
FEPRERMEICER L TR, BRANMEKICD
WTRTERERCENOMEDRH B L LT Tahiasn s
NTwhiahrokmlicd b (Craig et al. 2007, ¥4 2007),
% 13 R D BAVFEFE O AR FE D BUEAR & G L T,
TERAE R O BRFENALD N/CHEWNESET
HawTniE, NHoRY I LEcEIh:NEY D
K% 50639 2 AR 27" L7z (Yoneda et al. 2019), &
FIFE LN LEEBRARORL 7—2 %, SERMAMMKT
EN/CHTcTmy 2L (K1 c), BERAERBRTIE
FHTE R uEWERFAMALEZRLTE D, FHKRHCH)
VEORETHE2EVN/CHERT L6, AP
YEEREE 7 & OWEREEIRS Z OA a X DRFERTH B LR
FTE 3 (Yonedaetal 2019),

S5, KEAMICAIE S 5 KRFEHO T —& TR
FKICHER LT, BRICEH LT oECIZH 5
72 CKHE 5 2018), 2 alcR L RE - BFRFRMMAE
Tk, RERMALIZC MY L BT 25, EFER
PRI EREFYCHHPTELVIZEB VS DOHBLH
FAET % R0 BHRFENAL IR EF X D IR,
FfA O MEIZEL L TE b, RENLAERERORE
ATIEHPATE 2V, REICHEH L 2ERo RMKLS

K g - BT S5 R0 - B 280 - AR

W OBIETIZ., 7 7V EMND C 3 Y & B L&Yy
WHENT2b00% L, Tr 7 vEEZERICE L &M
FO PR oFEL (K2b), BEAKTET Y
TVEDC 3TEMIIRD S, KARFEBR O 5
LHEZ->TREY, RERMMAELE C/NILTIEmEH XX
BIC&ELRv, REBIC, TAPBRLEREHLCLE
FRLAESHTCld, RARFEMO L8 E R CldER
FAfkbE N/CHHoMIcEBELRMHERH v, EFEEE
BOLLEEFSOELAMAELEELTE Y, €%
BRIV CERAMEEPMECERE HbE T 2
HOMOEMNLBEATHS EHELL (M2 c), K
ARFEBR O & B YD S | BTE ZEE O B &R,
BEIEYEORBERLEEZ bNDT, TNHDT—
2 DI5BTERS M %2 C 3HYERRICHRT 28
MYEAENOA 27 L LTRLTWS, RELEROR
JEERRTH, FFE  BENEDHICLVEWE, REIZS
WHAEREFD R OIEYE, liE L b Ich T EEE (K
SRBALIEL) ©3FHEDRAOHMICEEEED K
AKFEBOF—2bINE->THD (M3), FEICHEH
U 7 L8 & AV 0 RAZAR AT 12 A < AT REC &
LEEZLND,
RERMARL E C/NIEEICREZDHKZ KT 5
OTC I L A BT 3 L EA N, £
R IR IEE I ORGSR & Bie B ERIC 72 2 2 LB
fECcE %, BRI, EBRHERIIHP AL T—FK
JBIC &> TIEE N A ar iz b3, REZHET LS
Ty T UBELBERIC R BRET I BT bbb
G R EBFERMBRBIFIC R D WEBEE LB
LTA a7y BREBLERTHLZ OFERER LTS EHE
ZAoNBD 61, Ftkic, BEODHTIES £ TRED
Bk EWS CEicik b, REFMALICER L 72 L84
AR O RN ST, RERMELAE C 4 1Y)
THHHRPIEHE I N ik (BHS 2007), KK
W% % GUHBTHNIZREMRIBIRE & 2 O THEYD
DRBFAMFIICDFEE G52 2 LEZNE, RLDE
RAEXFETHMELE VR D,

TEE R TN D 2L, Fhoknlt

AFE T, ERDRFBICFEH L2 FETERL, £
FICEH L CHBEAEYORMEZ BT T 2, RER
R A & Qo7 v 7 v s E i taTR &
%5DT, C3MYPEBET 2 HAIIETIZZ o0& X
ZLw, —FH, BEFRFELRZ2Y 0 HIZ, EYLEF
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1. BEEFRELOBXERHIFZOAERIEDICEITDKRE - ERENMEL & TTREEL (Craig et al.
2013), K% - BERRENEKL(a) &, REBAMAEL EC/NEE (D) IT L 2 REKDETEE . N/CHtEBERRNM
Ktb (c) 1T &K 2o RRITA,
20.0 80.0 16.0
70.0 b : 1o C %ﬁ&ii’i@
sor 60.0 . 2o p [, Y
50.0 Fo I B DCHEH »100 | N En
_u10,0 § 80 }
W = 400 s g -
A 5 & 60 L
E 50 30.0 s &
g s, a Catilith 40
20.0 i b0 |
0.0 da b !
100 ¢ ‘l# 00 |
oottt EwsLm [
5.0 0.0 : 2 2.0 .
-35.0 -25.0 -15.0 -5.0 0.0 50 100 150  20.0
B ERM AL NICEe (X100)

o 0 vk 324

2. RAPFENOBXHHLEZONEREDICE T 2REKR - BRAMEL ETRREEL CRKAS 2018), K&-
ZRREMGKI(a) & RERAGALL EC/NE () IC & 2 TERDOETE S, N/CHl e BRRAMAKL () &

BT,

N3 2kEEOWMABECH AL DL EEND, Y
DBEOMEI L koA ar o b AETH b, THEX
7 v ¥ — OFEFRENEEN/CHIZIHAES N 2 R
MR E NI (Yonedaetal 2019), T 7b b ERENMAKLL
WWEHBHT %2 LT, LA CIEH SN B KEY ORI
HWcomLE, ARERE L CHEPWEOFI - T
W 20D EHAICXAITE 2L TH D, Fak
25 REFMAL TR, KEGHROD VAR OK
HiZ> ZLTEh0IENSL0niH7 (K1 bERE),
—77, HRECRKEYMBDIHEE A A ~v—D—3db
305, VIO WTIRT v 7 OfREYEHHE L7
FiEMIRAZINTE D (Shoda et al. 2018) . /KEY) & [H
HOEECHMICZ b DIRASNT VR L, ZDd,
FEESHT Cl MY E oA REE L » S IS H T
KRk DRIET $H 5 (Reber & Evershed 2004), Z D728,
FESCREC R 0+ 25 RE & < IckEY & T E oA o
W% & % FRERMICHERT 51013, RefNmEICAE L
T RAL O EFFMARIICEH U7 AR b#E LT v
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[Es i)
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M3, BEEREAAFEFROLB/AERIEYDRKE - 2

HEE (Craig et al. 2013, KMES 2018)

2LEZOND, Flz, BEIIHRD THER O THREHE
REFEEMNEBPEZAET 22 LI TE RV, RBRNER
L3 B R FBEMRBEIC & - T, BHHEBK 2 5
FERT AT O SR 70 KU ZEE) & It L C ARG E) 2 fRaT
TEDLROEE,
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K g - BT S5 R0 - B 280 - AR

x1. BXR REBLESTICAVERBE, FREhOTERAMEL ETREER (EEY)

S3HTID ERES  XE EE (m) £}/ T @z %C 0 %N 0 C/N NCXI00 6'°C: 0N
TOCHIBARA-1  W-422 -0 470-80 FIEMX fR 185 2.1 10.37 9.71 -26.2] 4.6
TOCHIBARA-2  W-991 II-3 | 480-490 FILME ik 18.41 1.7 124 8.07 -26.2 5.8
TOCHIBARA-3  W-1032 11 230  WESC(UIE) M 1690 1.1 185 5.40 -25.7 4.0
TOCHIBARA-7  {W-1203 -2 HFEARE  FIME ik 25.41 2.1 14.37 7.00 -25.6; 5.2
TOCHIBARA-8 W-518 -2 470-80 FREMX Hfg: 17.60 2.1: 9.8 10.22 -25.6. 5.8
TOCHIBARA-9  iC-14_No.l : II-1 440  BRAX Mfk: 8.5 1.3 7.6 13.23 -26.3 6.5
TOCHIBARA-10 C-14 No.2 II-2 530  FREMX fil 33.37 2.8 14.00 7.15 -26.2. 4.3
TOCHIBARA-14 W-273 [-0 49074807 FHEX Mk 7.8 0.6 14.8. 6.75 -26.4i 6.6
TOCHIBARA-15 W-572 FEAET ] 19.8¢ 2.3 10.2. 9.79 -25.7¢ 5.7
TOCHIBARA-18 W-994 0-4 : 365—385 ¥ M @ 249 1.6 183 546 -25.6 5.5
TOCHIBARA-20 W-344 -1 450-60 FREAKREMEL 7.3 0.8 10.6] 9.43 -26.2. 6.7
TOCHIBARA-21 00017 -3 480-90 FIH M | 3437 3.8 106 9.47 -26.2. 5.6
TOCHIBARA-22A 2406-A FEHE ffk  33.20 3.6. 10.7. 9.31 -26.4 5.2
TOCHIBARA-22B 12406-B BN Mk 179 1.50 13.9 7.18 -25.6. 5.1
TOCHIBARA-23 10034 EC A | 22.00 25 104 9.60 -26.0; 6.6
TOCHIBARA-26 i2191.2193 REAR A 148 1.6 109 9.15 257 5.0
TOCHIBARA-30 W-1105 II-1 505 RIS M @ 232 32 85 11.79 264 5.2
TOCHIBARA-32 W-V40 PRS0 41.8 1.60 30.90 3.230 -25.8. 5.3
TOCHIBARA-37 W-121 -2 -535 RIMEX A 17.3 1.4 142 7.02 -26.1 2.7
TOCHIBARA-38 W-295 -1 460-470 FEHT i @ 14.7. 0.8 223 449 -26.2 5.1
TOCHIBARA-39 ‘W-1158  III-3. 450-60 FHEC fi © 23.60 2.7 10.0 9.95 -26.37 4.7
TOCHIBARA-40 W-1168 -3 450  FREMHE fA 17.00 1.9 105 9.54; -25.9. 4.7
TOCHIBARA-41 W-1143 PRI (ESGE) - 7.4. 0.3 285 351 -27.3 7.1
TOCHIBARA-43 W-1115 FEHE il 248 3.2 9.2 1091 -26.00 3.4
TOCHIBARA-46 W-525 FIHE ilg| 14.5: 1.8 9.6 10.44: -25.4; 5.4
TOCHIBARA-47 W-538 WERR RIS R 259 2.7 11.3 8.85 -254 6.3
TOCHIBARA-50 (W-965 FEM A 19.9: 2.9 7.9 12.66 259 5.5
TOCHIBARA-54 W-323 450—460 FEMHE i © 26.8. 2.9 10.6 943 -256 6.1
TOCHIBARA-62 ID7% L FAEX fi | 244 0.9 309 3.24 -25.1 5.6
TOCHIBARA-64 D7 L FAEX Ok 17.20 1.2 16.37 6.15 -25.7 3.8
TOCHIBARA-65 ID7% L AHAH A 307 1.9 19.0 5.25: -26.00 3.4

2. BRETE

AEHAR B H AR S T 5 RS B
+EHEHEOSH THE, Bt s s L8z LB
WICEIZZ L, NI E8RAEDD A SN 5 BERZ2ERL
7z BRIZEBEDOZNRF 2T A 2 AT, LEBH
EBREALZ W& S I EEIZHEEL <, EIKBAT
ERE IR0 o, RALYIG6M 2 BRI L 7228, %3 -
3¢ 2 LR P AT 1 ih B 7 BRE R 235 6 72 RN ST
RTH3 (F1), SHICHBEN P ICHERS N2
MRCWE, EREVE R HT C U R AR R HIE L 7z,
T OB 2 RIS B & SEEAVHIE L, RIS
FridoRHE s HEY U7z,

KD RAVY) D L8 AN BT Tl G MR R
BED-DICHFE I 7vh) - B (AAAZ 7
(ZABA) U AEBEN A s L ORI B T LS
Lot FRAEEOHATIE T VAV IMIIC L - T
KK DER AL EE T 2 Al E S TE D
(Ascough etal. 2011), FHERMIELHIER A L % W 7%
ELIREZN TS (Vaiglovaetal. 2014) , REFFETIZ,
T KICHRT 2 RBEE P RETE Vv EE R T,
FIMRIC & AP AR & U CHEM L 2 CRE - FTE
2017), EARMICIZBEMEE T CRIRP 1ELR o EY %
PR U7t2, 5~50mgo kAt & 15 mEEIE IC v,
0.1 M £80°CTIOAMMENL 7o t2, #iKTHMICE
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10591 (57.6%) 10511 cal BP: 10455 ( 2.2%) 10439 cal BP

TOCHIBARA-9 C-14 No.l: #%

9416+35 BP: TKA-19634 110691

35.2%) 10645 cal BP: 10737 (95.4%) 10567 cal BP
10632 (33.0%) 10589 cal BP

TOCHIBARA-3 W-1032 = #ifilg

8824+32 BP: TKA-19631 110115 (9.4%) 10082 cal BP: 10146 (16.7%) 10060 cal BP

®2. RBREOBEMRFRFN L, RERE C2REREICHE I 2BREBRSMERFZFAOER D EH
73#HT1ID R LRy 47 EANCHER AMSHIEID BUE“CHN (1ERERE) BIE"CHEMN (2BEHERE)
TOCHIBARA-22B | 2406-B | £ 9665+37 BP. TKA-19636 11179 (55.5%) 11086 cal BP: 11200 (64.4%) 11068 cal BP
10922 (12.7%) 10890 cal BP: 11016 ( 0.4%) 11010 cal BP
10955 (25.8%) 10865 cal BP
10848 ( 4.7%) 10800 cal BP
TOCHIBARA-8 W-518 | FRIHEH 9566+37 BP: TKA-19633 111071 (39.4%) 10950 cal BP: 11092 (95.4%) 10739 cal BP
10868 (28.8%) 10776 cal BP
TOCHIBARA-7 W-1203 | REML 9526432 BP: TKA-19632 {11065 (19.0%) 11023 cal BP 11073 (44.4%) 10948 cal BP
11006 (16.6%) 10964 cal BP:10871 (51.0%) 10702 cal BP
10793 (32.6%) 10721 cal BP
TOCHIBARA-2 W-991 | REH  9501+33 BP: TKA-19630 111060 (10.0%) 11034 cal BP: 11070 (29.5%) 10953 cal BP
10992 (5.0%) 10977 cal BP:10867 ( 2.4%) 10846 cal BP
10787 (53.2%) 10697 cal BP:10827 (63.5%) 10660 cal BP
TOCHIBARA-64 | ID% L @ FHRMC 9746+34 BP TKA-19639 11215 (68.2%) 11175 cal BP: 11236 (95.4%) 11135 cal BP
TOCHIBARA-39 = W-1158 . X 9565437 BP: TKA-19638 : 11071 (39.5%) 10950 cal BP. 11092 (95.4%) 10738 cal BP
10868 (28.7%) 10774 cal BP
TOCHIBARA-14 | W-273 | &M 19349+36 BP TKA-19635 10648 (10.6%) 10628 cal BP; 10682 (93.2%) 10491 cal BP
( )
( )
( )
)
)

(1if#)

TOCHIBARA-32 | W-V40 | R

7897+31 BP: TKA-19637

9920 (58.8%) 9766 cal BP;:10040 ( 1.5%) 10023 cal BP
10014 (2.9%

9954 (74.3%) 9702 cal BP
8971 (0.6%) 8962 cal BP

9989 cal BP

8760 (68.2%) 8628 cal BP

8894 (0.6%) 8886 cal BP
8864 ( 4.5%) 8830 cal BP
8787 (85.9%) 8596 cal BP

TOCHIBARA-65 ID7Z L A

)
)
)
)
)
8955 (38%» 8917 cal BP
)
)
)
)

9423+34 BP: TKA-19640 {10699 (39.3%) 10647 cal BP: 10737 (95.4%) 10573 cal BP

10630 (28.9%) 10590 cal BP

% F RIS L 7z, S E80°CT—HiilE X ¥ 7244,
1.5mgo ALY % SR L <. ofricftL 72,

RFEEBROWE L HMMAELIE, JuRIHEE (EA
ThermoFisher NA2000) & Z7E [Fl Az fR B & 9 i 35 1
(IRMS : Thermo DeltaPlus) % #fE L 72 EA-IRMS% Hw T,
FRCRERR A DISE Y B G e AR E = CllE L
Too BABHE & DITHED R LIGE U 7- BEHEY R ¢ IllE I
Lo )k, RERAMAEL (0°C) & EERMK
e (0"°N) OEYEF%E T2 ZH0.1% & 0. 3% T
LB E N7z, RFE L BROMMAELIE, ZhZ O
#EYPE (VPDBEAIR) 12X 9 2 XY 72 225 D T-47 3K
LT, XORWC Lo ThobIhd,

R
§ = (M - 1) X 1000 (%o)

Rstandard

13 15
C N
\ifk_
14—N

SR L 7o B Y 34 mg bl 115 5 st 250

DWLTIE, BU R EEAHIE Z2 1T o 7o, FIMEAIE ICHE
T, HEAEYE L DERCIRET 50, TVh
UM %247 - 72 (de Vries & Barendsen 1954), 7L Ah YU
TR DIREE LRI E RS 5 KE LT YV Y LA
WEFE L. (K220, WL RIRE 2 ITTE
IR C RALRFRICRBEL . SRR I mgicll$ 5 =
FeAtpish L AKFEZ S OB & HICE AL T, 650°C
TOWRMMET 2 LTI 7 74 Mg EOREIRRKRE
ZVER L (Kitagawa et al. 1993) . 133 85 /& & 79 H7 1< £t
U7z, AMSHITE IE, BOGURSAHR A IT S0 Y B U B
FHERBEED 3 > 87 FAMS (National Electrostatics
CorpAh) &M wCC/PCIlEMEL 7z, EA"CHE
f (BPER) 2HHET 57200, FHMELS B ORIE
IS 2 0 PCEIZAMSIC TRIFEIIE L 722 v T v
% (Stuiver and Polach 1977), K5+ O UG E K B ELE
o ZALRRHIC & 2 TN % 7272 72 0 OJEFRIEIC
1Z.0xCAL4.2%{#H L (Bronk Ramsey, 2009) ., #51F 7 —
#1z2iZIntCal13% H 72 (Reimer et al. 2013)



MRS R D - 85 35 IR AL D ZEZRFNL AR LE A 5 4 Fe Fe T I HIEAD +- 2R D FHE

3. ik

RE AR ORERE, B ERFZFERIC L > THEHT
T - SEFHE O KIEEE I B T B MES T 2R L Th 5
fERRS 5 DT, TN U R B AEAGHIE O it & e
T3, K 2ICREIEOBRABEGERFZFNR L. IntCal 13
RV TIIEL 72 ER ORI E R LT, REML
P SEHTIHAIEED 11,000 cal BP#» 510,500 cal BP®
MicsEdh L, oA S WXt (BT, #
CtgR) LA L FERLERTH L (M4),
RIS A 88 2 £51310,000 cal BP2» 58700 cal BPm 4

K R - BT J5RR - S #80H - AR

RERLUE, BOMRTOREN & 5 Ic LB LR
EPRSCEBTIZIE IR C RIARTES I AE L, B
TEEZ IO E P EOFEMRICHY T2 L ER S
ha,

K% - BRAMAEKEZHECELIIRIEODWT, &K
NCHATIH RO I TG L7 32075 7 TRTA K
5 (K5, £1), KFE - ERANMNGEO T v F T,
FRERM AN C 3 L AR IR LA, S5 R
Y L AREDEVD Db H 5725, HEHYL L D
ElsbnbA LN (K5 a), KFEEFOITHNT

O
0
i
w0
o
o
) i
Z -45F
R_Date TCBR-Hyori-01 ey paoa
%%%Y R_Date| TCBR-Hyori-02 R
n R_Date| TCBR-Hyori-03 A
R_Date TCBR-Hyori-04 [
R_Date| TCBR-Gpimen-01| —A—{
%ﬁ%ﬁ R_DateTCBR-GEimen-{JZ -
R_Date TCBR-Gaimen-03 B e
}%;ﬁj{ R_Date{ TCBR-Yoriito -
]@E!)’Z R_Date TCBR-Oshigata-0 e
R_Date TCBR-Oshigata-0 —e
<HH | R_Date TCBR-UNK oo
.uww
12500 12000 11500 11000 10500 10000 9500 9000 8500

Calibrated date (calBP)

M4, FARTHARELBRERENH T LSRN ERCYOREBFERRERDERDH, TRISAREREDDHEHE
(95.4%) =Rd, LEICIF. ¥ RORBEEESZRRTZ2EENBT ) —> 52 RKKRIP (NGRIP) OEREAL

iz U e (NGRIP 2004),

20.0 80.0 16.0
a 70.0 b o [C namics
15.0 00 o |/
100 | 50.0 200 BED
= ) 2 g 80 i H
% : 40.0 E o |
5o 30.0 b
# ’ 40 }
o S
ot 20.0
00 | 20 ¢
10.0
00
C, it
£OHCIMY - B EMILE
50 , . 0.0 i - 20 . ' .
-30.0 200 -10.0 -35.0 -25.0 -15.0 -5.0 0.0 5.0 100 150  20.0

BEFEEL L

R N/CHE (X100)

5. MREREFOBXERLHEDONBERIEMICHITBKREK - BERAMGKLL ETREEL, KR - BREAMUAKL@E) E. R
REMIALL & C/NLH (b)IC & BTER DL & N/CHh & BREMAEL (¢) IC & 2HTcBBIE,



AR d YR se i 1 5 2020

NGRIP 610

45F

te IAAA-100905
te TCBR;Hyori-01
te IAAA-100904
te TCBR;Hyori-02

te PLD-36016

te TCBR1Gaimen-02
te TCBR1Gaimen-03
te PLD-36015

KB

R
R
R
R
R
R
R
R
R_Date PLD-36017
R
R
R
R
R

te TCBRiGaimen-01 —A———

te IAAA-100903
te TCBR;Yoriito

WA s

R_D

RIS RD

te TCBR:Oshigata;01
te PLD-36014

D
D
D
D
_Date TCBRHyori-03
_Date 1AAA-100907
_Date TCBR{Hyori-04
_Date IAAA-100906
D
D
D
D
D
D
Ete TCBR;iOshigata;02

F

R

R_Date TCBR{UNK

I

R_Date TCBR{KA-1
R_Date TCBR{KA-2
R_Date TCBRiKA-4
R_Date TCBRiKA-7
R_Date TCBR{KA-8
R_Date TCBR{KA-10

N

?

12500

12000

11500

Calibrated date (calBP)

6. HhRERENETTHEMERICY)OREBFERRFRNDOERDH, TRISUIFEREDODHEE (95.4%) 2RI

T 2 RFERMELE C/NOBARITIZ, %L 0&ER
BT T VHUNDOC I B E S AT TV IThL
BL.BEARFY 7 VEOC SHEYEEMT 2 (M5Db),
C AW ERIRE DHINDE T =2 13A LN h >
Teo 122 L, CORFETIRKEYRHAIEETCERZVD
THEEPNETH 5, RECERETOLICHTT 2 8%
FfR EN /C MOBAARIE A5 L, % &R R
FEEREFRORHICE S - TE O, BEYL LEE
AEWEFEENA2AEEHICODWTRENEE 22 E
e hr (5 c), 7L, Bk TIEERME

g a b ESh S DT, KEWHMIC VT
EHICHRADPDETH B,

WA 55 B i © C /N L3 JE 3 1
C 3TEMIFIAP AR & 7z 3D Tix, BRFANMME
Hah 0 EOOTHEO RO & 5 IcBRICE 5 &
NEAEEEY D D, 7 v 7V EAR O L 3 5 D3R
BUEABRG, HWEH 20 EBWHICRS 7— 2 1%
T, MEYERMCHE - ML CTE A ar ik
SESHLEZEROEPICEEENTVENE I TH
%, £/, BEARLGEEEON/CHAELK T 2 &

LTV VED



MRS R D - 85 35 IR AL D ZEZRFNL AR LE A 5 4 Fe Fe T I HIEAD +- 2R D FHE
K g - BT S5 R0 - B 280 - AR

&3, MARNERICHRDBEMERFFN

H5 R B FEE IRFFREEA “YCHEM . (1SD) L HEEE KhES
2815 SR T2 EYE,OBRN R 10060 60 MTC-08566 Yoriito-10
27512 ZA1l 1 #EHR T ERAE R AAABRRGUEE 9890 60 | MTC-05833 | Yoriito-20
2814 Hii TEMEY BN RS 9850 40 Beta-194820 : Yoriito-12
18673 HL Al f S e TESEY PR 9850 40  Beta-194820 Yoriito-13
6110 Hhrg Hix el NN AL 9820 35 | PLD-11156 | Yoriito-02
23965 gLk MEY | &SR AR 9820 40 IAAA-111831 Yoriito-16
6109 Hie H i R N ARt 9750 35 PLD-11155 Yoriito-03
2816 SR TERATEY BN R 9720 40 Beta-194819 Yoriito-11
18674 Bk & b TEBAAEY AR 9720 40 Beta-194819 Yoriito-14
TU73858 T HigEph R PR 9510 100 | Tka-12831 Yoriito-08
7118 #1573 T HiEwh wAY AR 9460 130 | Tka-12832 Yoriito-07
32008 /5 KERE R AV RS- PR SR 9355 30 | PED-10156 | Yoriito-17
6107 e Hix AL AR LA 9320 70 | MTC-11932 | Yoriito-05
32007 5 KEREBR A HESCLER-IORSCEE 9230 30 | PED-10155 | Yoriito-18
6111 HuvrE B MESE(S R ¥ pAL)  BRARSCR R 9210 30 | PLD-21550 : Yoriito-04
6108 Hivh H 5 pAM R PR 9140 70 | MTC-11933  Yoriito-01
18672 B & b T EAEY PRAC 9050 50 | IAAA-40495 : Yoriito-15
31474 RICAER M (2F 7B T 7 ) #RAR 8480 60 Beta-226351 Yoriito-19
(LT o7 — 2 I ffH Lz w)
6466 H- O BEEFECHA B oL MER L PR 8230 120 | GaK-14023
8843 HHH 5 » ;B ALY PR 4420 30 1AAA-132351
27467 AR B HGE B T ERAE ALY WF RIS 4380 50  PLD-3003
BEPERIBENEZRLTEY (74022 y VEf REMESCEANE, RAFIRE M0 &S O S5 2511
ME W=368, p=0.0007427), #KMDOFETII WIEBIC & o ThRET S, RO efr 9 2 Rale
EWE O EHWTTE 3, ELTHIGN, FEINTREEINE A L—r3—LE DB
R 5, WHETRBOKIOY v 7 — F U 7 225 I
£ 3 JBT B EHEALNTE R (HIK 1999, 3 2000), L»

AR CHIE L 721280 L8 E Ry ic, it
FeCHE S Nl LB ME R 75 5 I NE O 1
REEMR LB T2 (X6 ; FEFR 2012, Yoneda et al.
2002, JEHIANZERES 2019), LfTHIRCHIES L
7o REMSC - KRB 7% 5 A8 (TAAA
HBHVIFPLDE LTRENLT =) &, B TRL
TR EITIE—R L 7o, REMSCES ERCERSE, &
FSCH 2 AR EREc RSNt EZ BN,
NE OEMRIIIABRIC B OFERE—H L TB b, FEHi
DIRAATIE 7% <, SEHTHEALR 2> 520004 1% £ #EiE L
fo. B BBREIOEIET 2123 0 a2 FE L 2 A
HEMTH 2 L2 EHBT 20EDH B,

LRRARSCHBRBEIC AT 3 2 RARTEE R T3 2 &b
516 A s ST (FTER1988, =ik « 47 1995). MilE
HEEPE OB R T L AL MG 2 5 REMCHEH
OEBTEE 2 ~4BBORMMEL ESTF 6N T
w2 (B 2019), 2 2T, ENZEES RAHEYEE O @b
FEE AR WS BRI ERFERIE T — 2 =2 % H
v (LS 2018), T7U—v—1F, T TR, LM
RLTELN21H (202045 H13HEIE) @55,
S DICHNMETH 5 3 iz 18 L R L7 (£
3)o AL EIIEHEFABEH D11,600 cal BPA
510,000 cal BPZ % £ TCOMTEMH S T 7255,
Z D 75 70 TR R BRI o R B S B TP E O FIE S



AR d YR se i 1 5 2020

o
i
w
[a%
< |
g -45F
R Date IAAA-100905 y G-
R_Date TCBR-Hyori-01 e pasre
R_Date IAAA-100904 e
R Date TCBR-Hyori-02 | aman
. R_Date TCBR-Hyori-03 -
HEIR © FREEFBIT | R pate naA-10907 _sha
R Date TCBR-Hyori-04 _ah &
R_Date IAAA-100906* 1 aal
R_Date PLD-36017 e
R Date PLD-36016 Y -
. &k R_Date IAAA-100903 s
*}EE . Tf’fi%\‘i R_zz TCBR-Ylpriito —
te Yoriito-1 -:-“___";——
il
T a
a
___‘._‘_. —
_a
_L_‘_. —
Al
-
e 1
A
N B~ Y
haa
e
Y
AL
3000 12500 12000 11500 11000 10500 10000 9500

7. REBXEHRH A LHHOBRERNERBZERDERD M, TRIF2ER

T HEB (Yoriito-07 £ 08) & BAEIFA & (Yoriito- 11
L14) wRwERTHES A (K7), T OERIZN
e (2015) XTI, 3-3HE I nMma R
(L7 &) - fam s o ERE8E (11,090~10,690 cal
BP) LIiix—27 %, Ml aEEN i THH AL (Lb:
BEI1120191C & 2 X 53) ISR 5 E D & A 15
DHERSNTE Y, SHEIOFERAWBE & FIE Lz,
fER DFHIECI1E, 15 G kil o M L2513 %
R ENATS S TREEE, ICED T s feas (U
R 2012), S EIGHT L 72 475 )58 Bt B 3 Az (Lb)

Calibrated date (calBP)

EREDODHER (95.4%) =T

DRI BIPAL LR OR D T BRI L b 135
PHLOHREEDY B 5, RIFFETHNT L 7 REM 15
BEENEREIN TS DI, TXTFEHHA (Lb)
AR T 5, RIEFATHREE WS S W ARRCEE D
R FZFERZ M AT (AN ZBEZES 2019),
BRI D & ORE L FROBRENRT 2 L, R—%
FEHNC X 2 3HME2 A (GaK-3773 & unknown) (3K ¥
(TN 2 HRRICIMRET L AN THh, THOE
1211,000~10,500 cal BPiz#di4 2% (M8), T
DO TFhE (La) 2800 dHWEEZRL T35, EEARH



MRS R D - 85 35 IR AL D ZEZRFNL AR LE A 5 4 Fe Fe T I HIEAD +- 2R D FHE

K R - BT J5RR - S #80H - AR

35
-40
-45F
i EFR (V)
100
L R_Date GaK-1054 s
R_Date TGRR4&%30
200}
i [
B L R_Date RCBRENY4gata-0 ana
> FEE (M)
10
>
=R I
l‘@ 300 | R_Date 3955deer| -
e
=
H>
|
E?’E‘[
ﬁ;:”; 400
0 Lc
: 3£
b | TER (L)
[ R_Date ¥ Saa
| _g::: ﬁ\AA-1 00B05 N
95 ot la
16000 15000 14000 13000 12000 11000 10000 9000 8000 7000 -

Calibrated date (calBP)

8. MRAEREH THE S NIRAMERBER SBHEREDL S OREDRER

OERD S D TEFHICE20EZERIZ T TIC
TEhTwiy, R IE (La) »5HE L8
R & P L BN T 2 C ERTHETH Y, BE
O FRI PR BT )1 T 0B 7 & OB RHEE L DXt
5, REMLHHFOLEBO L, TRIRALEELD
b T 6 MR S NI RASFI7OEI O REOWE, A
0B, BIRRS A EORAIIC S ADIE 5 1 &
BEICHE S EMERMT S Tw B (L 2019), %72 M

Tz (La) HEo -8B RACR LB TR
H 6 b ZHFN 1 & OBIRME e S R D
REINTEY, HEEEEROF TG oRE oL
ERSMEIC o tERICHIE I W L EZ 6N, T
ifiz (Lb) @4E{RA39000 cal BP TH 3 C L 2 £
% &, Bl (2019) 2MEMT 5L 91C, 5A— bR
Z 5 HEREE S R AR I TR S iz b ZE 2 b h, E
BROFI & HERETZEIC W C OB AT 5 5,



AR d YR se i 1 5 2020

12

%N

-2 1 1 ]

%C

FEBRERE

o REMX

14

—
o
Ll

ERR AL
)

o REILA

s R|ARFTREX
o BRARL e _ _

o SN E 4B REERCIIMYE, RIC3HYWE
o JAEIST

A BB (LR)
- /~BH

2 : i
0.0 4.0 8.0

N/CE (x100)

BJ10. #BRERENE 188 DXARIC L DN/Ct & EFRERIALL D L

Wi S S BB o L8R IRV EICBE Lo B Ll
Yo E Nl L fEE SN, KEahTi#fE L 2k
LFEFOHHE L KEL b6, £/, 3DDLHEE
ERZ LR BFEMMBBEAELTRE LW EFLE T
% & (Yonedaetal. 2019), Y OEIE DH IS W
BFELRVWI EPRENL (M), Thbix, EF
2l & U 7 RRRSHT 28 AR S o IR Wi ¢ T
FLHEEEETR LTS, L, Bk TIRERRNM
RHEAMEVEADBESN D DT, HABOFAICOW
TREIHIEHBET— 9 PN ETH 5,

12.0 16.0 20.0

WA U B D - 3R A5 AL &
FHARTHE O RS & ol i
X E coRMFEOERET
Hb, CatpilgEy (8 Lto
YrEEEET) ONRESR L, B
FLoEwEAk L EYEERNE RS
Ll EhitarztEioh
7zo TOMERP 51X, BESTHL S
AENT RO L8 b KEYINTIC
BLTw3 WS HERTRIN
72> (Lucquin et al. 2018), % T &
T =7 & XA EPOSHRER T,
WE % 5 KT 3 RS DT
REh, EYEEMT T 2d0HE
BENHEEL ZARENR SN0
CKH 5 2019), #5575 B Bl C
Z D & 5 YN TR O R
oW B Ehot, THIFTEWE L)
WE % — I L 2R, R

----3REET W

o R

R L EROERTH 2 Dh,
TEAEY OEHIEIC OV T o
ARG THD 5V, RS
Y L REIRE R T B IS Mo R
fRARIEIC DWW TR, 9% E 5%k
DIAEETZ,

b L b A EEE R S hi
WA O BRFAMARIL AR fEE L
DT R5I1E, SEORSNEYE
DIRIPIIKEMDIEEND T 2R
ETDHHDTIEARY, LirLl, Bl
HEO &b b HRICERWN/C il
YEEEFA L KA DB TIRBATE
T, —E B OTHYE D B
OEB|AERMICEEENTODE I EZELRET
%, BEEDH CRKEY ORI M %2 RENE N 4~ —
=D BAHT B EMNTE LD, ZhUNDOBEIFIC
DV TIFMHEM R L A 75 < . REDIERIZTF 2w
RICEBD R, —77, EY O RS I EYE
EHYMEOFLE ARG TRMT2EEZLNDD
T, YA VWTREVEETEZ T -5 EEXS
5, FCERREAIE & B ORI HIZ D W T,
T BAEY O R FRMAR A BE LR, woho



MRS R D - 85 35 IR AL D ZEZRFNL AR LE A 5 4 Fe Fe T I HIEAD +- 2R D FHE

HEEROMMAPR N, C 3ERROBNEY % F]
AL7zEwS M EOBIRPEE#ECTH -7 (IR 2018),
Sk, RETIE R EBRCERL T, LRERIY O
AR % FRENT S 2 & & DERTE,

I, TARRTEZOHREHIET 3 &, REMI
HRBIAHAEERTOIIN L, 2 HOBALERD S
L1 RIERDEBWEIS WEAYNSH 205 5 1 AR
WIEIE S % { | FEEOMERZ R i28 720wy, s
T8 TIIEIEY S AL A SRS (K10), REM
A E ARSI ERZFERD 5 b BN
WHEEHCHEHAIh T EHESI N, dLHrT
3 EHHAHRICECEH 720 b Lvaw, BHEEST
ERRA SRRSOV TR 2 LT — 2 237 I A
Wiz ws, LERSCR & IR O IRET ST E N
X, XIS EI N DD, FHamd 5720
DFEPL»LICHDI2S Lk, SBRISICT—9 %1
PLTIHHT2EEVNH LA,

RS S I E R R A 5 b REMCL 4R -
AXEBREODDFLOVERIC AL I EDRINTED,
PRI LRI L e RV M E OF 505K h K&
VW SN, FHERTE D & I T T oA
TH AR D B, MELLBICOVTH T — 7 H0s
Pl nDT, GBI IR DNET, U R RN
DOREA 5 WEEE EEB O A E#E IR I e &
Nic, MR EMMNE LRI Tk, C3EBERD
Y 2 SRS h, RIEFSCEA & b S EWE D K
W& EHE L7z, NETH, KEYOFS LD T
7% . C3%EBZRD—HTH % LHMSNTEH D (Yoneda
etal. 2002), +BMNEVOMREFIE Lz, LrL,
7 I BEFERAMAN D S HEE L - RERE I ERETHY
WL, BWEOFESNRKE W EHEE Nz (Naito et
al. 2013), FUHARTEE QR HMC LB o &AEEClE,
RS D b X B ICEHWEDOE G S o T-Dh b L
7o U, fRESCC 8 2 F o e W EM A O R A
HHaNTwIzo»rd Lk, EYWINTEL SN
f-MEo 8 HpREMUPOTH» S ML TR
HANZEZRES 2019), AGHOHRS GOBEF L Tw
BN H B, Tdne LREREY AT IE L8 O
BRI oL TOERIFIREETE 525, BT L b AETHRE
OFEEZRT ERRO R VAIER LR S, S6ITA
B O RN ARSI A B & 185 R o Ml
v, LEOBEED» b B2 2 BREEROFH - A
BEICDW TR Z RO TV E v,

K g - BT S5 R0 - B 280 - AR

AR

JHANZ LTI BB ERNE ST 2a %
Wiz wie, RIS EICREE AR EER TR
R CHREV ., Bl THEEET 5, Rk, #
BB SEENTE (A) TPHOM LR o
B 2 ARIIEZE) (20H00024) . BEYA KAAE R
SR 5 A Y — DR O—ETH 5,

51 HISCHR

Ascough, PL., M.I. Bird, S.M. Francis, T. Lebl (2011) Alkali
extraction of archaeological and geological charcoal:
evidence for diagenetic degradation and formation of humic
acids. Journal of Archaeological Science 38, 69-78.

Bronk Ramsey, C. (2009) Bayesian analysis of radiocarbon
dates. Radiocarbon 51 (4) , 337-360.

Craig, O.E. et al. (2013) Earliest evidence for the use of
pottery. Nature 496, 351-354.

Craig, O.E., M. Foster, S.H. Andersen, E. Koch, P. Crombe,
N.J. Milner, B. Stern, G.N. Bailey & C.P. Heron (2007) .
Molecular and isotopic demonstration of the processing of
aquatic products in northern European prehistoric pottery.
Archaeometry 49, 135-152.

de Vries, HL. & G.W. Barendsen (1954) Measurements of
age by the carbon- 14 technique. Nature 174, 1138-1141.

Kitagawa, H., T. Masuzawa, T. Nakamura, and E. Matsumoto
(1993) A batch preparation method for graphite targets
with low background for AMS C-14 measurements.
Radiocarbon 35, 295-300.

Naito, Y.I., Y. Chikaraishi, N. Ohkouchi, and M. Yoneda
(2013) . Evaluation of carnivory in inland Jomon
hunter-gatherers based on nitrogen isotopic composition
of individual amino acids in bone collagen. Journal of
Archaeological Science 40, 2913-2923.

Habu, J. (2004) “Ancient Jomon of Japan” Cambridge
University Press

Hastorf, C.A. & M.J. DeNiro (1985) Reconstruction of
prehisotoric plant production and cooking practices by a
new isotopic method. Nature 315, 489-491.

Heron, C. & O.E. Craig (2015) Aquatic resources in
foodcrusts: identification and implication. Radiocarbon
157,707-719.

Lucquin, A. et al. (2018) The impact of environmental change

on the use of early pottery by East Asian hunter-gatherers.



AR d YR se i 1 5 2020

Proceedings of National Academy of Science, U.S.A. 115,
7931-7936.

North Greenland Ice Core Project member (2004) High-
resolution record of Northern Hemisphere climate
extending into the last interglacial period. Nature 431, 147 -
151.

Reber, E.A. & R.P. Evershed (2004) Identification of maize
in absorbed organic residues: a cautionary tale. Journal of
Archaeological Science 31, 399-410.

Reimer, P.J., E. Bard, A. Bayliss, J.W. Beck, P.G. Blackwell,
C. Bronk Ramsey, C.E. Buck, H. Cheng, R.L. Edwards, M.
Friedrich, P.M. Grootes, T.P. Guilderson, H. Haflidason, I.
Hajdas, C. Hatte, T.J. Heaton, D.L. Hoffmann, A.G. Hogg,
K.A. Hughen, K.F. Kaiser, B. Kromer, S.W. Manning, M.
Niu, R.W. Reimer, D.A. Richards, E.M. Scott, J.R. Southon,
R.A. Staff, C.S.M. Turney, and J. van der Plicht (2013)
IntCal 13 and Marine 13 radiocarbon age calibration curves
0-50,000 years cal BP. Radiocarbon, 55 (4) , 1869-
1887.

Shoda, S., A. Lucquin, C. Sou, Y. Nishida, G. Sun, H. Kitano,
J.-h. Son, S. Nakamura, O.E. Craig (2018) Molecular and
isotopic evidence for the processing of starchy plants in
Early Neolithic pottery from China. Scientific Reports 8,
17044.

Stuiver., M., and H.A. Polach (1977) Discussion: Reporting
of "*C data. Radiocarbon 19 (3) , 355-363.

Vaiglova P, Bogaard A, Collins M, Cavanagh W, Mee C,
Renard J, Lamb A, Gardeisen A, and Fraser R. (2014) An
integrated stable isotope study of plants and animals from
Kouphovouno, southern Greece: a new look at Neolithic
farming. Journal of Archaeological Science 42:201-215.

Yoneda, M., M. Hirota, M. Uchida, A. Tanaka, Y. Shibata, M.
Morita, and T. Akazawa (2002) Radiocarbon and stable
isotope analyses on the Earliest Jomon skeletons from the
Tochibara rockshelter, Nagano, Japan. Radiocarbon 44 (2) ,
549-557.

Yoshida, K., D. Kunikita, Y. Miyazaki, Y. Nishida, T. Miyao
& H. Matsuzaki (2013) Dating and stable isotope analysis
of charred residues on the Incipient Jomon pottery (Japan) .
Radiocarbon 56, 1322-1333.

Yoneda, M., K. Kisida, T. Gakuhari, T. Omori, Y. Abe
(2019) Interpretation of bulk nitrogen and carbon

isotopes in archaeological foodcrusts on potshards. Rapid

Communications in Mass Spectrometry 33, 1097-1106.
PaIR 75 B (1988) MRIEMESCR LasiF o fRa, FE+
HHTENE 5 35 (BX5HTEmER), 24-49.
SRR (2002) TRESOCUER ) THARDORULT & EGE

%y ,129-170, &I SCAE
FARBARA (1962) THARICE T 3 LaHEHo BAMR -
KT RICOVT PEESY%Es 8 (4) ,10-16
BB (1998) T A H#E VLD ZOp
—HE7 Y7 o LS OEIE—) TR 68,296-304.
RN HEZE M (2019) T A & U0 2
WiEE  BIXR~EIGXHE (1965~1978) 5 LA

TREHE—AR (2012) TIHARE - #SCRR o BRI Sk
Bttt

AIEEE— (2012) THRlEUEREES TR M Aok
Kl4FERICOv Ty MEAFZREREL 111, 7-8.

AR (2018) THEACREARCEANE - R LaAEY
O [FAL A OGS ) TR e KA A il 8y 271,
1-33.

ANPREE— - RHEE - BOART: (2015) TEREEH  MEEUR
REANHD 5 RO MR L ULy THREZ H
RESIERR IR E S, 116-117.

ANVPREERE (1982) TR THESCUK O RFFES ST 281
3-15, KB,

EREFRER (1965) THKHIC 313 2 Fiffi 557 o 5 I
STy TEEEERIEy 12 (1) , 10-15.

TRERE—BR (2013) THERHBIOFEN & H BBV L
DO 5 TE SRR RS R &g 178,
1-54.

TREHE—ED - AR - FlEERE (2018) TEBMFSHEFEA
WG EHBUHEREERTE 7 — & N — 2 ER O D 1
A TESZFE SR R Y STt &, 212,251-266.

AT (2007) MEEFMEICHED  LEMEY O
Wty TR RAR Y R Sl 5 137, 305-315.

FEFER (2017) THERAMABEYBIRGAR 0% HR - KEL
ERALE L D BRI > T, FTSEED CONTACT; 4,
33-34.

FEHEE - VT > —=214 27 (2017) 128557506
BN DR & HREBHEAOIGHATEENE) THA®E
w43, 79-89.

AOFHE (2002) TR ON F 26 TR 20,
2-36.

PR (1999) THROKHAAN & 28 A T 2 MESCHAI ) T35



MRS R D - 85 35 IR AL D ZEZRFNL AR LE A 5 4 Fe Fe T I HIEAD +- 2R D FHE

% —F )by 442, 43-44.,

HFE (2000) TE#EOBERE & FEEIG £ LT O E R H
S RF Ly TEEIS 47, 66-84.

R - R EE (1999) T 7R U IR AL 8 FH T A
SPILTCLE Rt o R SR A E L 2 i R AL
PO NLEER CHERY TAEILTCLE R O 5 & 22 A
(RPLGDEMFAERE) 107-111

N — « TR - KIMNEE - KHEE (2012) T
NE B & CEYETF RO 7 & 7 BBEZRMARSITICD
W MEAE N ®E, 111, 17-18.

VERFESR (1982) HilsA k@, TREFERE ZHEH&E
Bifa1% (2) F2h&EP (b - 1) 4, 559 - 584.
BEARTE . (2012) THlEUERE TR Hid A ERDAMS
RIC & B E R FAERME ) MEAE T EE, 111,

2-6.

BEILFEE (2019) TREMSCEBRHOLER W EE
TER O 28 U T — ) TSk 71, 169-190.

RIS (1999) THESCIRMREAIH B o fE#R I D v T
DB EARET AL CEBR O 0T A 5 0 TIIELE R
#3 1V, 1-20.

T FHEERS - NSRS - AR R T~ - s B - PE A 5L (2007)
MEHARGTOXE WEERT BABY O L85
pAGY ) TS RE SR RAG Y B Je 5. 137, 255-
265.

B ONEE] (1980) Mt Bl L #sCUb okl Glas
—ARBRR OB E LB OBREE L E LT TER
32-4,421-457.

K g - BT S5 R0 - B 280 - AR

KHEE (2012) THFEUAEER 2 & B4 U 7 U R
NEE X CEYE O AR T AE L #E
111, 13-16.

KHEE - FIER5EE (2017) TRATBVAEM D 5 i L7zt
WA ALY L EYETRIC BT B R TE - BEAMK
M T v/ g EMAE ARG EE 1774 MiBEE
B (53501 5 (X w7 EinEIFEE 26H) 245-269.

KHEE - FRBITER - RRETIE (2018) THEdH& R
D FRIRARHT ) T B RS SUY S T & MR &
FBA44%E RORFHEBFIIT K VH R i X il i =
SEMNEECU I RS WS (B2t s (R
WSS A HERNR) 264-275, % RMMECSY
I EEECEE il

KHEE (2019) TR FZERME - AE) THES
PRI ARG E HIR~BIGKAE (1965~
1978) s (AHHANHZBERESM) , 298-299.

KR - R - WRRESE - P4 - B R (2019)
N7 — & X @EHh oML L8R E T 2 RIEY
D BHREFAMARL 7 — 7 & A EIRIEHR S E (5
257M) s (ALATHHBEZRE2R) ,583-597.

FHHHEK (2006) TEKE U THKRLZ LD O RN RS
Wt TR R R S Y B Je Al 2y 7, 51-58.

P (1968) THASIEICK T 3 L@HHoE =% o
¢ty MRSk 20, 171-177



