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HCid TRPIMRIRSL) & X N7=28, fR I I SRR
DEEVRLDERL, F2R15FEBER2EO KD
BEEHFEE X (K10 — 46) LFEKETH S,

2223 3EBEER L LML (LR) 28 i 1 5,
23 (TS & MBS & BEAZ IR SCHSH L T B,
@2 (K10 — 24 - 25)

FEE IR TH B, 24 1FHIERE
FTHEHI A ICER RO B XA S LT w
%, OB PATRIR S 2 L =D b i, RHZIL
B 2 i T b, 25 BEEEE X TH 5.
F. #82x&8AEEE8 (X113 - 14)

T TR AER A % b Ic e %,

M 13T _CiliffLascdh s, 1~ 3 3#E
XL TH 5, 1idfhic b AEEA 25 5, FEEIR
DIVEEIE I A F 23X 4, NHIZH W7 XY oD
HLICE LR F T e IFFRMALN TS, htic
T4 ~5mDOAFEIEPHRESL CEH, fthe iz R
nAfRtETH 5, SR R EEIT#ESC (RLR)
BTN T3, 2 1ZMEER D DUFEE D> © NI NI 2>
JCTER IAF2NEI N, OFEHITCLHKT 5,
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G69 4 J& b
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%ﬁ:iﬁk&@%ﬁimuoﬁﬁénfmac3
FERWEBRO EEHICEEROLH X fLTn»
5OWECiMﬁ&%%ﬁiﬂﬁi®®%Kﬁﬁ
WAL E T\ 3

4~ 11 3B AXHE T E, 4I3HERTIZ
PHICEZ b, IR MICEE S 2 #5453
(R) BSEx T3, 5~ 12 13 B ICHEERITIE
CHREEROHAL TN T WS, 5-8- 913K

(L)L 6 713%3 (R) 2RIEREL TW 2
10i%%kb@%ﬁi(L)t¥ﬁﬁ%ﬁﬂﬁ%
INTWw3, 11 FEFITEEC R, Myik
X (R) A, X HICHMET 2 3 SDViis
fitxnTns

12 ~ 17 I PATHAIR S R I iE S T v B, T
v LR ATEIRICE 2 5 17z DB I IR SEIR TR
CHERDAEHBEENE DD D 5, 13 1217
BRI T 2L E LT3,

18 ~ 24 FHEBIE XS %\ IFEEEL LA E X
NTwz, FHARW LIZAFRICEZ Sz UEIC
FIEERERESH EROLHB T NS b D2 H
%, 18 RN FATAVIRSC, 19 ~ 21 1 i3 i 0 AT
ARSI Z BT v B, 21 13 IR ISR o fE
SRR L L BT 2B L T B,

25+ 26 (382 & H L 2 B o A T
H B, 25 DR A b & T VR SCE (AR5 A3 3 15
INTED ., LLRT M OMELIE % E#fE L < L 72
JEAR % BRI SC L 72 9 D TH B, 26 XA T
It X 7= ETEHE T H X TH %,

27 I T A S KL K DA TH %, #EhiIC
PATHR LR M L 72D BT, PATRIRSC Z 2k ic
FEALRESC L T %o 28 13RI AT HROIR 3L % 1
FARICHERIIESC L T B

29 (X FEER @ TS S A 1 R O % B 23 & 21,
SO BT AT DS i S T v B, AR D
X EDERICIZAZ—vRH Y, HFETIZ T A
iz, UF. 2R 1HN, 3K 1 Bo% & T
H 2, 30 FHE LHICHH 2 HE X 4, B HT
W SRR AR L PRI TR E T v B,

31 ~ 33 XEHICH AL LB TH D, T
HESHICHIA BT Tv3,

— 20 —

X 14 2 EMAH o HEt U D L3R TH 5,
1~18B3HEVEB®RNL <. MiELS (1~8)
LIERAE LR (9~ 17) IcKAIE N2,

Witz G0 a0 DES I PFH~NHEIE 25 0 |
NENAICHHEAEENE DD (4) BB, AT
PLAHTHT a FH 88 (R 2007) o —fBICHEIT 5,
CRRIE T OO PATILAR X D o B e, g ILER
(1) - R (2) - & THR (4) DU LR X
NTwz, fECE M (3) ~fKk (4) £Tdb
%o MARMLLA T I, KIFOZERKTHX (6 - 7).,
3 (LRr: 4), |30 (347 % :8) THDH, Kl
DEBIETH T, mERMTZNER T TR
RAIRACHR T2 (BH 1982) & &h, BgH
DAL BEFERIA O KK (B - AT 2002)
B3\ IXAE PRI ERFCEVIE (iR -k 1965)
A D 5, 5 IFARAHES PP IRES 5 L
T#RTH B, ST O F T, HE & NHNIC
FHWIAF BRI TS, Bhidfthe Bz,

FEMME LR O BT XA 2 NHI E 2 29 %
DHR% L, OEAMICEABE? S b0 (10 -
12) 233 %, fid oy W ACFE R (17 155 1958) Il 3 %

R T ORI D o b I EJE (IR (12 -

17) - ®z (11) - #FHIR (915 16) DILHX
DRI N T 5, I H S HIRICER 3 2 30k
(16) bd 2, % FHAAEMECE2HV S, i
T X VRO BREARSC (18) AT 2
bobdH b, 14 1F2HICHC(RL) STV

19 ~ 22 (FHA T EN~KSF - Hitsicg 9 59
MMt Td 2, 19 133 (LR) M SCH ISR o
BN % e 22 LT\ 3, 20 3B AT
B CIRIA O 222358 EE L Tl uTw %, 2114
<< IKIGI 2 L MR ZE XA E T 5, 22
12 CRML DRSS R L CiES LT B,

23 ~ 26 (3 HAGIR X0 i & 11 2 FHATRIE o ki
T8 TH B, 23 - 24 IIPEEMCHNE T N 2 TR
A, 25 FWEI EREGUMIABEE N7 BB
R, 26 T VbW S [2=Fd vy v v 7]
DEWILHRIC X o T 2 BRI TH 5,

27T 3P EZ 20 L8 TH B, ZDIEDL,
W32 A, BRIIETE C 2 ORI A 235 5,

h
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LI R I ERR AL 22 (2021.3)

(3) f&

ZZCHEOHBEETCTHL 2 Lk 5 2D T
Wiz Lo 5,

HEt X L8 o8 IT v b RIEO FREHE L
B"TH b, FEIIRV, DIFEFREDT205%
(L PRHBT 23000 T0IHRTELDD D
%, HEEIZFHED 2 vid, KuEIR. MR,
RERE 235, BABRNEIE X, UEEE
CHMA ISR R PR R0 LI H . AL E S8
fEE 2 d D% v, LEoliticizvnd i
BRMENTWE, RERFILSHTFOLOL LR
FEwdboEThh, FricHE 1L XE 1 SHERHEFOD
bDOB%w, EEArLHELEZZFR LR X
AR N A E A

MESCIE BT, EEHIRTRAEH 5, &b IC 0 B
ZH, 1 B EERIRE S v, VRS 5K 720
FCHELEDH L, £/, BOVRELZPTRBLESR
(72 2 RS2 0 0 FRICE 1 X 1 5[ E
IC% o, HfIC A — R 2 - % Bk, JERG IR
PHRMEC, S S BRPERRO SO ETE L
FIRAEL D B 5, I dEREELIC X 5 b o Tl
HRIC X 2D D37, 8 2 RFAEOFERYF - BEOR
R TI M D 2 IC 2 B EHI A 1KV,

BAIm P B 7205, Mt ~KHtETH 5, I
SCERAL & U TR PATARAR I B S oo fil SRR AT & ol L
T, SRR I T & R & 3 5 SOk e LTl
EXEnsdo, 250G CkE, RE, B
FIRICHHIE I N2 b D2d 5,

PRCCT B LB, EEER S PATRIA S D
1Z 0 ICHEAIAR. LR DREZIRR, BRI S 5
WITFARARBO HAY 2 B L 72 DB B 5,
WD MRS R AR L 3B 08, G R TR
THDD 5, AR IE LR D e ERESC (1K
7 —20), BEIROMGERSC (K13 — 28) 2347
E9 %, BFINEI - EEER L b ICHRIES
IR AT T I NS b OB H 225, BT

Hrad

Y TaN
E91-3 & 2

BrFHEINE DT AV, F1X1ESFHERT
BEBEIIECOABHEEL T3,

VARSIE 1 A & OB ATIOR L DI 1c, %
SIS D Y . KX 2 SR E TOMECE A B
2, THEHE L] (BH1982) :Frxh 2 EEILE
Ry B2 CIZEBEH RO K TR & (K
8 — 24) » oMM (K8 — 13) F TR
INTHIBERIND, B TFHXO—H (X7 — 6,
10 — 13) d HEtR et b Ahohnd, F7.
PATHRRIR A R BAR S S 1. R D TR
XWX NBBIPED R OTFET 5, F1XR15
R T AT S D A DSE T T 5

IR WAF O = A L8 3EEs & P, B
HREE o FEeEilEro b LT3, 11X
1 5FELLIEECHEEL TV ARG, WG ThiEH
nTwa Xoic, NHIFIRABED L3 TH IS D
AR S W3 L8AEEL. 2HEICKAIE 5,
HHE £ 2 o BRI KHTHT a BH 45 AT 2 NGB - K
RGEPCEN 2 D 5, KHTHGES a F L3 0 X 5
ICHESCHESC RS C L bR Sz, =5 « KX
Dt EnsmmeNAtd (5H 1982) (EHR
NIE > Tz BARE 72 NHI &R G % 70 3 IEMINE 127
RS RACEENICEDIT 2, KTEBR O X 5okl
MHEX ZES 2 L bR N,

IV. BRMHFRRFEN - BERBERERORE

FU AR B - 8 BT 8RR TROE IR 13 = R R
EXESIC Lo THEI NI,

(1) BRHREFENR (12 15)

1981 SEICRBHAE S N7z (BEWMEBHE X
1982b) . R 1E B4 U 1A T A e R 4 ORI i
ET 5, HEER) 280 mo EREIC7 IS 5,

B3, ORI~ L8 L &b RIS+ 8R
283 L7z, 1 EEEER XN IC TR0 7
BRI N5, 23%BERoEEER L. 31k
PATRRIRSCTH 5, MSCE L LERF XA TH 5,

ISES

oy 0 5cm
A103-3 & 3 Scalel:2

15 ERRaahRETES L T8



(2) BERTHARER (X 16)

2007 ~ 2008 FEicHE I N (EHMEBKEERZES
2010),

PR E WS TR EEIRICTE T 5, BA
D ZFIN D X SR T % B &) 150 m
D I IHT 5,

FiEHE T [ KEMUEE» b R~ o+
e &b IcHEFRLaR L, Wik, 86T
DIEICRE N7z, & FETH F%RE - #iio+
WMOEL->THEY, 22T, —fFL TS, S,
#%ﬁiﬁ%ﬁ@fﬁ@ﬁb\M@%iEL %%

it Z‘%
AY108-1vd J&

28 AY108-1IVd )g 29  BD107-1Vb -IVd &

BC106 [Vb d /e

35

AY108- IVdE

AY108-1Vd J& 34

X 16 BHREIEEA

30 BG104 Vg

BD105 ~ 107-IVb +IVd J& BD105~107 IVb-IVdE AYI08-IVA -~ wsp?

HIRRIC BT 2 HRt K Lds e 2 DA

G U T, BRI - FEME 21T 5 72,

1 ~34 3o ticiiifzEA s, 1~3
FRESCHEC BT H B, BRI IS E 25 X
NTw3, 1/3ZRLL2ZRLH#CTH 5, BEAEAT
TARSLDJE SRR 232 > T B, 3 I T
RLABSCZHE L. 2 A 1 Mo Mitic X 2 806 F1T
TRCEBLL T %,

4~33 3R EBRTH B, 4~ T IZHEHH
MICKIBZHEL TWw 3, BUT. BEACFATRHR 028 it
INTW D, T PATHRIR S - EEZETL > FATH
RXBHLFoHETO LTI LTw5, 8+ 9

€
%.
i;:nr
WIS
gxﬁn

BDlOé Vb -1vd & f 7 g-..,.,\ '\‘i“’ ¥
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fhe s,

AY108-IVd & 16
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LI R I ERR AL 22 (2021.3)

EPATRIRSC & B ILTE X B 2 W X EEETE XA
XENTW S, 11 BSOS, R TAT IR
SCS 3 ST B, 12~ 15 REBILIEXS 2
W YOO SR T, BRI 3 A
W3, 121313 145, 14 13 2 DR FATIRRR S
TH D, WHXIFEMNDOEREZ LT3, 15~ 33
FHR S S X T B, 15 R — B P i
AT 2 T L 72 [TV 2ikoe]) (R 1969)
LEMTFEIAEI N T2, 16 ~ 26 [XEEIL
BXd 5 IFEEER AL ENT WS, 24 13
AR IC B SCR L L T\ %, IAHGEBRIC X
26 IXJEFIEC T, NI E I I A F DN
NTw3, EEICIBS oL 23 % > T 5
27 1% B ICEEILIE S 5 W IZEEER L LT
ICPATRR S R L 72 T T d 5, WX 758
BTh b, 28~ 32 13T S EHUE < TR
IR e T2, WHIZI A *H 23S
FHETH B, 3334 FEEEL TH B, 3313

CEIRISC M X 4172 D B IS FALIC K VLRSS
i E T2, 34 FIEEGE < T, Mgk % 2 3
W SRR AN ITRE AL I E e L CHES T v B

35 ~370+#iF1~34oHittLEmL 3RA
ZetxLTwd, BREEZHEE, PPWETDH
THICHMMEEZEDDDORH 5, HMAICITEATIR

LS. PN RGEEAEE N2 b D
ywomﬁ®mE@Wf%miL1wkﬁ%%mT
24 7oEXLETH L, [ XEVEERE»L
T DIFA, MSCFUBER CIRHMEIIR, KF TE
LtEB\moaHEL T3, FELAEMS, S8R
HE L Tun,

38IIMNAE b IC XK ErN-ETO LT, B
FETHRLEIZIANFICL > T—HBEVEEINT
W3, BIBEC 20 BTH s, R FEAVIE)
oD TH B,

BohREN o HEt X asix, AT IR 28 i
A, HERRSS 2 K& Lo g L UL 724k
MERT D, MR 3R TR LTV
TR EEPNCIZ 2 WIS EE L, BT
DrE|BL 0, FF L U CTE TR AHITE R (L
RSP S e PR RS 5 B

AR

— 24 —

. BHERH T B AEYORSER 14 FRXEE
Py OB B 4 - 88 10 BRAL P ak o e 3 14 4R AR

IINTARERIC OV TG T 5, ARHEE T, K
FARA T FC IR B RO 1 e A AR E 2 & /NG —
oHFEfFIE & L TEM L 72,

(1) A & prneE

aURHZ 2020 48 6 A 20 HICHALEE L PR IC T/
ﬁ%mbko@:iﬁﬁﬁ%6ﬁcomfﬁm%ﬁ&
7225, BAEATEINZ 720, BIEEIZEE L
770

B O HTALER 3, [ENZJE L RGBSR R E
T/INRDBLL T OFIETE Z 7o 7z,

T b vHTh pEOBERER T o2k, 7
oaRL L AR —LERE2N 1 TCRAELEER
B (CMEH) 1T X % 30 pfflo&Ei%E 2 Ms 27 -
776 RNT, T vihT5oMoBE#RETRE 2
BlEBIkol, ZOEET, WoeEERREDK
SHREES N EHBITE B,

B - 7 A7) - (AAA : Acid Alkali Acid) LB
IC & DA ZACERNTH Y BR <. 2 Dk, EEHIK
THMEIC A2 T THMNL, S5, AAA L
BT BB TIE Imol/ ¢ (IM) o¥ERE (HCD)
ERHWT80ETO60 70U % 20k 7o/,
T VALE Gl 1 [EH iE 0.01M o KEEfF + Y
v 4 (NaOH) /KiE# % F v, 28 H 12 0.1M, 3
EIH LA IM 2 AT 60 300U % 35 2 7o,
BRICEEIZIE R 2 ET3MERVR L, &
bic, IM ol (HCD %HMHvT 60 3 DAL % 2
& 7o/, mEICHIAKICXD 30 0D%kE% 4
FEHZRWhfILTwa & 2R L, Rk EIY
L 72 ME Bl O BT 0 5 HUE TR oMW Y TH 5,
MGSRM-3 « 8 - 12 [ZATLIRIC X b | 13 & A L
fif LR FRIZ LT ¥ 2 > 72, MGSRM-9 13 &

DK E B L 7228, BUEZMEL, 22 I T
DO LI, RIFRIREETIZZR 2 > 72, MGSRM-6
12 15% D B 7253 3 4 7 i3 7 K RAEYI 3%
D 5N, MGSRM-10 1% 42 »S— 4~ + D [a]lL
EH Y, PP BRI, HIEICHEL 28EF
RELIEZONS,

HIE



(2)EA-IRMS HIFEHER

MGSRM-10 iZ D\ T RTLIE L 72 50k 1IC R i
DB o TTz, HILHEFE A OB % 7L L T EA-
IRMAS i X V. REFRAMAELZHE L 72,

KFEFLVEROEREAE S XL CREFNL
R o WIE 1, B TR 3R AR AR E =12 35\ T
Thermo Fisher Scientifics #1: % @ Flash2000 7T 3 4
MrZ& piLlEEsEE & LC, ConFloIVA v X —7 x—
A % #&H L T, Delta V %€ [F 7 (& L H & 43 i 2
ECHlET 5. EA-IRMS &% W CiTo 72, £
0.5mg DAFRIE & §55 1C e ALY L HIE L 7z,
HAERRAZ L, FRLRHDMERT T X 20T 5 W RAEHE
W (7 7=v%) ke RERICHES 2L T
B2 ZGHR L 72, WHEOBETIX, 6 PC il
TEFAT 0.2%0, 0 "N OF#EEI 0.2%TH 5,

5 PC iz o R e L TR TH 2
-25~-27% DM DET, § "N 2EWETH 2 C &,
C/N It (mol #RE &) 23 ERME 2 & 2 & flYY)
HHBHKkThrEz2bNE, D MGSRM-10 i3,
AN SR 2 2 Lo, YRR O
EREFIC X BETE-ETE B,

) kFEBEBLUVITF 774 ML

B FBAE BAE 3 2 & 1 R K AR A Y R AR AR
HIEEICERFEL 720 AkHix, Ay FIcHER L.
elementar & vario ISOTOPE SELECT Jt % 43 ¥
FHCE AL, MBEtR. RS e LR EE E2%E
HITATAVICEAL, & b5 L oFKAEEL 2mg

- 1. SpHTRkE

ERIC B % HEF LA & 2 DR

AR L3y 76 & RICEICKEST R (REEL
Bo22M5H% ) &L bIicEH AL T, 650°CT 6K
e L CFEEL 72 (Omori et al. 2017),
MGSRM-6 I DWW Tld, Bbetk, KFERHE ORI
MR I NIz KR D 400 ugbA T TH o 72720, [A5F
RoOFHEFRZHEL MERFZEMO 7w +aL (K
D 2017) T A2 4 FRAEKRL, AMS HIE
#fTotze RFDI7 7774 FEMICIEE AV 24
FMERBOFRME TR, REKEOMRICHED
bRk FEREZL 72 MGSRM-9 I DWW Tid, &
FREBDBRE TR RRBEBRIAD b o770,
W Z bk L, HIERB I Abhn e L,
FH L, RBFEHEIHABFERIC 10 X — 2 v
FUED B E LS LBRBEHRME R S
DHEGEZ T I CHEMOEHEESEm e LD H
TICLTWwb, -6 7774 Moz,
R o B EHRICHE T 213, FURER IO
T2277774 MULZRFERDOHENZLY L,
ZOHEREMRE T 2 LN D 5, MGSRM-6 (%
8.1%. MGSRM-10 (% 53.0% &. MGSRM-6 I3 %
PR TH 2, -6 13 Lo ICREFERAK
BMER-0IC, B3 70 barcAMSHIE L
Tetz®, INETOHEY L EFELKTE R, EE
D AMS HIE CTIRIREREL DR CHERAHETH -
7= HIRBIR OR b RAFRKEIRH I N TE D,
MBI 2 2 L B TE 2, WMESITICONT
BRBEZICIVEEPERONOOH 5720, 5

. BIEROIRS

BURHE S iR - L B L BUEHDS | BURHER | gORE | ENCR | ENGE%
e e L L YR TN (i o .
MGSRM-6 A2 (1981)2{E - 2 g PEE Hi 9-31 i JEE IR
_ MGSRM6 | 13 12 1.84 15%
MGSRM-8 | fAMIZK (198128 1 j | WPSmiiT 7] Hata [M11-10 (i IFam) me me me °
"
MGSRM-9 | fIH22K (198 1) 1k -t I | IR TR |H8-13a (M I MGSRMS8 | 6mg | 6mg 0 0%
MGSRM-10 [EAH2K (198D k- 2fF [P Ef Y| Hab [[M8-13c (s &IEaik) MGSRM9 | Tmg Tmg 0.98 14%
MGSRM-12 [¥H2%(1981)38- 1)@ [HMEFHEY| Hitat |[M12-20 Gli&it25m257) MGSRM10 | 9mg 9mg 3.76 42%
#1-3. Jid#B L ORE RO ST MGSRMI2 | 6mg 6mg 0 0%
PR HE D e 3N PRAGE | IRWE C/N
MGSRM10 YL38931 -26.6%o 2.8%o 49.0% 2.5% 22.7
#1-4. /5774 MEOFER R1-5 . HOHPERSREEORE T
ERR 775774} ID BT | 77 777AMESR | 7 977 VERL | Fe AL ClFelt. EvETisss I D C AR HER 813
MGSRM6 GR-10808 1.49 mg 96.0% 0.12 mg 3.87 mg 0.030 MGSRM6 TKA-22823 10045 + 64 BP | -26.5+0.7 %o
MGSRM10 GR-10809 1.66 mg 97.3% 0.88 mg 1.93 mg 0.456 MGSRM10 TKA-22886 8900 + 30 BP 21.7+0.3 %o
. N - ~ . o B HCHERORET | FRsE A 7T,
F1-6 . HEE SN HBIEF & it (cal BP#RLD) F#1-7 . HEE SN DB L T (cal BC/AD #it)
BHE BEAEK(1SD) BEAEK(2SD) WET—4 BHE WAEAEAY(1SD) BAEAAY(2SD) BT —4
11725 cal BP( 1.0%)11720 cal BP 9776BC( 1.0%)9771BC
11817 cal BP(95.1%)11311 cal BP 9868BC(95.1%)9362BC
MGSRM6 11704 cal BP( 9.2%)11663 cal BP IntCal20 MGSRM6 9755BC(9.2%)9714BC IntCal20
11291 cal BP( 0.3%)11287 cal BP 9342BC( 0.3%)9338BC
11652 cal BP(58.0%)11400 cal BP 9703BC(58.0%)9451BC
10158 cal BP(17.6%)10115 cal BP 8209BC(17.6%)8166BC
10068 cal BP(25.5%)10005 cal BP 8119BC(25.5%)8056BC
MGSRM10 10177 cal BP(95.4%)9905 cal BP | IntCal20 MGSRM10 8228BC(95.4%)7956BC | IntCal20
9998 cal BP(15.2%)9955 cal BP 8049BC(15.2%)8006BC
9943 cal BP(10.0%)9916 cal BP 7994BC(10.0%)7967BC

x1

— 25—

FREER £+ T BB DRE 14 FRE
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&z (KD 2017), MGSRM-10 & R4t 7%

REFEDEHER A2/ L, @D AMS HI5E I8 L 723K
Brefgzonz,
(4)AMS BIEHER

77 7 7 4 ML = RFEEHC 31 2 i ER &
FINL AR D BIE 1X. R R AT Y 25T
TR E BOWTEE (AMS) 2w CllEL 72,

M MC AR (BP4ER) 28T 27200, [Ffifk
Heor Ml ofEIc v 2 6 PC filiid AMS i T [RIRFHIE
L 7-fi% FvaC\v» % (Stuiver and Polach 1977),
BOIEFR ORI, OxCAL4.2 (Bronk Ramsey,
2009) #{HFH L.8IET — & i1 IntCal20 (Reimer
etal. 2020) &M 7=,

(5) FRHER

L C LB IEY OBERILEAR T, FR00H
ETCELDIF2HDOATH -7,

MGSRM-6 1%, 11,817 cal BP(95.1%)11,311
cal BPOBIEFERDONICE TN Z O EEMELE
W, IMRIC X 2T CcoOMTER/REICHIL X2
% &, 11,815~11,350cal BP ic & E h 2 FE R T H
MAEERINA 2% R AL 88 B RS (/NR o S2-2 1~ ).
11,345~11,310cal BP IZ & £ 1 5 4EUCTH T FH]
8 Uk S3-1 1) ic&Eh s FERICHES N
% (UNFR2019), Z o FRIE. FAIHIE % M
LB ORE UMk S2-2 H1) 1Y 3 3 HRE
5 ER S 4 5 £YUH LR (10,030 £ 50''C
BP) | #f 55 VAP P S 0B R 11 S et (10,070
+ 70"'C BP), FKEMEBCR L8528 43 5 #hha 1AL
s+ 8 Y (10,050 = 40M"C BP &2 &),
FLHARISEIC %5 2 T W B T U AR AR A L B
&Y (10,060 £ 60"C BP 7 &) it . F-Hi9]
E&%xfwéaikiblkﬂ@ﬁiiﬁ($%

2 Bronk Ramsey (2020); r5; A om Reimer et al (2020)

Bronk Ramsey (2020);

S3-1#1) &% (9,900 = 40""C BP 72 &), BEEIR
A+ BB R EARR LR EY (9,975 £ 40"C
BP 2 &) XV b wFERTHZ UMM 2017),
Thbb, MEEAIAKKRIA~ R HEIHO I
HORHHDOFRITH L T N B AlREER =W L Wz B,
MGSRM-10 {%. 10,177 cal BP(95.4%)9,905 cal
BP O#RIEERDONICE T3 alHEME 2 E v, /MK
ko nEcollE/RICHILTE2 &, B
HIZER MR S3-4 1) 205 RIARIE (ko S4
) oFERodicEdEEns UMk 2019), HFE
KH T AR (8,860 £ 50, 8,820 + 50"C
BP) OIS, @B IE ST B EEh - misUER
HAEEF FESEYS o RERS AT EY (8,760 £ 30,
8,700 + 30, 8,670 + 30, 8,760 + 30""C BP) (& &
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2RO ZRITHER, e ZERL 7Y 7 OET-HHMN
O EFRTD S,

AENo 1 1R & 3mm, 08 1om, MEVIERE T
H2 (d-e), HICIHRILTPD 2, RillicihoT
EROMmMAANSE, BEd-e TRRINELEKHIZZ N
ZNFBEICESECcE 5, Lo, BRI T
i EPED e ALNS,

A BN 2 1Z R E 3mm, IH2m, REETH 2,
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BN 2 ICHfE L TEH e CIIBIR X Ao/t
aaha L NER o 22 A5E S 5,

AEINo. 3 1k, B 5mm, 08 2.5 mm, & ih3 5 Mo
BChd, BHED:ck%HhbLEERICEZZH# 5
BRBRRZ 25, KNZELH»THL, EEHAd-e %
HD T NHINEEHIHICK T, (RS XM
MieZm->THY, YO L AOND,

AENo 4 i, B 5m, 1H2m, HuHIET
Hb, NERZERODORZRPE S, RKEBHELH»TH
%, BIEHRIN D70 XH CT BIEITFEML 722>
7oo BHAICBWTHRADRENE L2 TH %,
AADBMET 5 b O —EBRILL 72D D
A LN B, FEIEATH B,

AN 5 i, X 2mm, 18 1.5m, OFRELTH
5, BHEDb - c DEKRBEMEBIEEE T, Z0KM
EIERED LRET DO RIEEME IR W & BT S iz, JEIRE
N IC A 2R ET 3,

kN 6 12 K X 3 mn i 1.5 nm, DRI TH %,
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INE KL IR 7 & o RIERHE & 7 2 EL AT B
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1mm
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High-vac, _ SEI_PC-std. 15KV,

;_\v

High-vac. _SEI PC-std. 15 kV 2020/10/29

s
High-vac. _ SEI_PC-std. 15 kv

EEIN0. 6

alEMEE (KM HREUE). b: TI2IVRAVORD—TEE. ¢ BRARY REGER,
d:X#RCTER e: LT AHESEM BB

FHE?2 WREEFHIEHEREE2 &HFNo4~6)
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S F3 2 FY 7 DNA fifhr

=R RIE AL MAEBH EANFICoOWTD
I bav FY 7 DNA @by

MOR o — Cilumempm N B B OK R (BRI ULMED)
GOGE B QUELRFE R )
I. lZC»IC

. EHREARIE T MR O BEE & T8 A

M. de/hsEpd A ABo I b= v KU 7 DNA @
IV. 8bbic

I, LI

EHfoREHE I, LIELRIANEPIHELET 2,
AL T IC BT 2 N OFEVIFROBEL ITH <L
LR ERAFEAIH O KIERRICE 2 DIT %,

Z QLI EHE A A B E OMARE L
BE (1887-1975) Lk E4EMGHIFLHEDORATHEA
(1882-1969) TH » 7z, MADIFEFIE O Fik 1%
HATE D JE LA 10 75 S U T8 2 0 BRER Y 70 FE A% 2 R 3
20y, MXANIHAHRADER DML T
H5ETLEAMOEHIIER L L CTHEFIT
EEN o7 (U111996), 72, E/RHOM
i 1= g S AL ER - @l TF 1L NE B o Kl HIR I3 2> 0%y
R S . BE D Mo CHEAEEE 2o T
%,

FSCNTEE DTSN R 2 5 & L 72 TR RE 2t
e Tl dbiE D o JUMNIC 2 1T THESC AN 132272 0 1
BhEFNThoze v fEmsEEHI N TV
(H % 2015), —/. BRICEETEZIPav Y
7 DNA D~ 7u 7 r—7 (FU &9 BT
NE =V DOEE) DHFH O ITHITIC BT 5 LERE
LEMMB 2 VI N DB LEESE & o 72 X4 F 3
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. EHEXEHILNMHEHOBE L FAEANE
Ab/ IR PR 13 RGNV IS FRTE S %0 S8 BRI
PE 2> b HICHE DN 2 i i g O — 3P~ < i 0 iA
it & 2 O RA O MRERLICL A > T 5, EPR
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/ =5
)/ <)

o

" o,

21 EHRAEHER S OME

SK46 115 D-57[X

D-56[X

Sl I 2 NEIE 2009 471 S8 A 23
bz b/l D-56 X SK46 + & 5L HIZE A 5
FLOD-57T XD AR 1/NEE (B 44)
Thad (M1 EWRBEEES 2014),

SK46 THEEEOMHmEIEVIb JE (R 2 A JERE).
11 SRR DR MNE DMNENEZFEOIRE T T N
TWz, MORZEZWFHRC TN L, DI
WE Iz, AFEMhLCRaER Ofg?) Z25%
T, B 1 SDRIFES N Tz, SK46 THEEIE
RBUEE/K I i DM SRR A" R~ 54w 1
FIFIC T TOBATHNCET %,

t 440 EBEAEF 1AW 1R GEYE S
A1911) & D-57 X, VIik/E (4BER)
+TH %, [F—gHEDSIZ A BC RO LML
LTWaZ s, BHREEICfIEDIT bN5, C
DORFHALIREIC, D-57 K2 Z T g Rk, M3
REEEDEBMERE NG T D, FERITHH
LBZEMELTHHEINEABNS,

., e &+ ABD I b3 Y 7 DNA 94
1) FE

T E ., duimE B X AR EE O SRR 0
Ibav FY 7 DNAZET 52 &ic kb, B
HAANTHEH 2B REL»AbN AN T B 70—

SK46t 15

0 50cm

2 AuMRER D KEABAE (HWMREEZRES 2014 2> 5 )



7 (2 Fav FY 7 DNADEETFR) N9b 25 50
% %A 57 E, DAAMETERER (30 ~40 %) DHIR
HARANE ZKRE B 2 8ETHOMKED DL
RS LTE 7 O,

FRoFEFE LY, Ak, HARIIE O KTFGELM L,
Sl b HEAARICOWTIEAN T B 2L — 7 N9
ZHLICHOEMTH L L EZ TV D,

LA L, MR ADBERN T — 2 13RS w» e
Bz, E72, MR BEEPicEH L
TW5 729, FRlOREEZREES 5 72 01T I3 REZ
B O AR 380 & &, NBESRIC T s % )5 5
DEEDD B,

Slalfh iz, B e B AL T N BESE o MBS o
Itav FY 7 DNAMT 2B 5 5 BR%2Fz0
T, EREMET D,

(2) B LVAHE
OF#

Jb N R SKA6 TS EIERZE A e ISE S O Ak
. D-57 XPEVIi-k fE§ (F§ 4B @R o 5k
B 1 /e F 44 U009 A1911 (AT, & k44 &
T2) REFTONRE Lz,

@32 Far FU7 DNA &

b ofiffdicid, BICHFET 58 DNA & g
Hho/NmETHEIba vy FYTICHFEETS I L
2 F U7 DNA @ 2 {0 DNA SFEL T 5,
I} a2 FY7DNA I No 125 16569 £C, ¥

@ SK46 TIEEIBEAEERIEE

EE1
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BRI AL MRE B T A IC DV T O
I ha¥ RY 7 DNA fight

NCoREEORIIMBRETNTH Y G = o AKE
HEIE R & o LR ic X 0 it ek o SRS o
LEPKGHICHKTE S, £/, IbaviFI7T
DNA (3# DNA X § ZeRZ 5235 225 10 f5 DS
TEBINP T, F—DEWEHNTH > THHA
AEERPRDZDIGHELTWE, Hic, Ibav Y
7 DNA IRl b FIcZ Ik 5 & & 3Rl
K, Bl b DB F~MEbo T 0, Rl
FHEAMALLCEX D LR TE S, EEICARD, 3
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M-I set N-III set
—No B
M NoY
N
100bp No M No Y1
Na N No N9b
No G/M12 NoR

—l—No M8 No F N9

— No M7 No N9 No N9b2

N N9 No N9b3

—No D4 No A —NO9bl

50bp
158 2[EH B8 2[EE 1518 2[EH
3 dVWAERFE b 44 (UO 09 A1911) D APLP FEARHEER
M-1+vhk
15043 (M) 14569 (G, M12) 7196 (M8) 6455 (M7) 5178 (D) 3010 (D4)
EEEARYNC G G c c C G
EER A A A T A A
SK-46 Bzl Bzl Rl gL EEEL gL
Eh44 GEADERES G C C CLADEE G
a) Reconstracted Sapience Reference Sequence (5|FA3CHk11)
N-1+tvbk :
9bp deletion (B) 10873 (N) 12705 (R) 6392 (F) 5417 (N9) 4248 (A)

@ ie mEag|c  RIBAEL C T T G T
EER RiEHY T Cc C A c
SK-46 gLl ] VAN gL ] EEND T EVNB gL
Eha4 RiELZL CLETDRE T T GEADERE T

a) Reconstracted Sapience Reference Sequence (5|FA3CHk11)

N-II >k 14178 (Y) 3834 (Y1) 13183 (N9b) 16294 (N9b2) 14996 (N9b3) 12501 (N9b1)
EEE R T G G C G G

Pkl C A A T A A

SK-46 EEEL AL 1AL ICTEUNS Rl Rl
Er44 T G GEADEE C G A

a) Reconstracted Sapience Reference Sequence (5|3 Ak11)

&1 APLPIEICK 2R
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SK46 122\ Tk APLP fi#ihT o Bl EEY 23 4 < 15
bNmpold, b4t onTREREESC
LB TcE7 (M3BXUEKD, 7272 L, APLP ©
M-Iy bPcbwl~wZun~nyes/r—7MEBL
UnTa 7 n—7D %2REST TNy P22
AHBR L, 2hid, ~Zue 7L —7MIC
JE3 % DNA, 3 XU0Z 140 DNA DL e
b 2EHEA GO NERPICHFELTHBY, w7 nm
ANTua A —FMDODNARZD o780 s
n—7D (DAL IBL T3 Tt ERT,
N- I v t OfFRd Ll oz HAT T 2 %
Thot, v7an7u A= NBILUONTH
IN—7" NI ZHUET 2IERIC 2 KDy P
L7z, chid, bz 7o 27Lv—7D LiRME
LTWw2DNA R, v7u~7usr—7No
THHENATBIN—=TNITHEILERLTWS,
A7 —7 NI, WHARFRRATERZ
RIATu s A—7 N BET 2 Efio7u s
N—=TThHb, £ T, n7uarZL—7N9 %y
ftc¥ 2 N-Tl+ v b ZffifT L CH, % DHIR,
ZORMHFICHFEEST 571 7 v —7 N9 © DNA
. A7 e —7 Nl ICHfEINE T LWL
el ot, ~7uar—7No%l ik, N9 o
TH ARG, HILO MR CTRS OMEEE b D
bDTH 5,

ok sic, SROERIIAN T 7 —7D
KT 5 DNA &, ~7 v L—7 N1 o 2 fE¥H
® DNA 25, At/ e 44 2 5§l L 72 DNA &
WHCIRIEL T2 A[REEZ "R T 5, 7272 L. B
LAYICDNARREL TSI DR, ~Tas
N—TNI %t d % N-Tl& v bicBHWT, »
Zu 7 A—7Noblich Ny K22 KHEB$ 2135
ThHhb, L L, SEOMECIHIEEDTREN 2
HBEHESINSZDIZ N OHEHEES T -7,
APLP Ric B W Tk, Mo CREEIcZ M L 72 DNA
ZHET 256, WMiE2RA2 L wfic, 2 KL E
DNV FBRHBRT 203 H 5, 2FH, SEOF
H1x. DNADREATIE AL MEOEMEX KL <
WS ABEMED D B,
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ERERIR AL MBS R AE IOV T D
S h3» FY 7 DNA fighr

A, # A O DNA s fric Rty — 7 = v
LI EREHNE L BERLTET NS,
KRy =27z v =3I ba v FY 7LD
DNA b M ICf#iT T & 2 BN T % 2%,
KEaflge L, BN L 2H R DNA L
COWIRRPICHFEL TV 200 %2E 0 4 2 &2
T&2%, 5%, ZoXMRy—rzvH—ickdy
ezslhe, SROMREZMREES 2 FETH 5,

V. B YIC

SlEl, Mglo HE L 7= SO R 2> & SRRl
WIWEHIC 2 CoBITIC BT 2 AB2 LD I T+ 2
v F U 7 DNA D& Ic > WTid,. N DEE
KRB RIFCIE R, BRES I 2 %21G%0 o7,

— 5. bEHEdE A S b, D57 KEVIik B (F
4B JERE) HI L OMSCHIARTIED FREAAE 1 /N b
t bk 44 (U0 09 A1911) & DWW CIfiRHT & i3
5T LEMNTE, TOER., TOANFEMLHIHIL
7z DNA 7a#HICiE. & N EHIKROD DNA & BHLAD
DNA DEAE L TV 2 ATHeEAVRE Nz, BRI
KX BEYDNA B ENL SWIBHTICIFEET 2 ik
TR =T T —IC K BHENRARTH B,
NEEDR DI NETZIC, SAEMGE L TTT5 /8t
Ths,

ML LT, REHEICET B ABOmD FIFIZ
DRITHDDEEZ > TIFON TV B D, FEk
7% DNA & & HIFIC, SBAB—BOMHET MK
H»o5N5,
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