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SRR £ BEEMICIET RGN RELDLOE, BEAEICHE> ML EE L DLORS
AHmARHENS G 37 ), £EOHOSHIIZDNTE, Unit 1% Unit 3 (A5 IEHIICHIEHT 2
BRI TSNS T 2O MIETE S (35 M), Geiling and Marin-Arroyo (2015) B,
iz { E EMFEOEREIC DN EGROTHFIRER LRI, BHOGHNAHNICHE S5 HuREN
Grbie, FIRTHEEIRAOBE T, 2 SARHEE FAMC R0 HL, LR h &0
MY B, WEOMS, HETROESICIZEOANEMNTEINS & > THEMOAEE A E <%
L%, TOf, HFERSABOEMNTHT L OMFROT EHREABETSHS,
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W20 R RS 41 2 2 2 DNA T

B8 ARFEREREIGERE T/ B0 DNA S
FRERT (LRDRSER SRS S e 2 I E i)

EE

GHEE OGRS 7 GER S5 L Lo / &2 D150 DNA Z Rl Lz, idFHE 3 DONFUIK S (8
A, TR, FOE - BRI 5 & 11 3F 33 AR MV, FEEUHIC TS 1 A0 BES
Sl DNA OSBRI EHGE L. X 3 KU 7 DNA D-loop Ml G & LRI ORS. < Oite
WY 2294 1 2 B ARG RV R Eh

1 ELsic

b P Rl U B4 2 RIS L 72 BT, EISIRAO) 1 Dk LT R EOMEE ST - T
Ffe, A/ 22T E (Susserofn) e FOARE LTHS S HBICHIE R, 21 5HmE L.
WAEF T ARTEM L TR, L7 =7 T 3300 ERLIEHC A / o7 400l hi-c v
Hhhr-oTwvd [1.2]

HERFIEC 350 B K& 7 X OSSR AL SO T 14-15 BHEEANGN L 213 (3], L LIEEIZTEIER
e DNA Bt EORS P S, el (12 MDD (24 / 2207 2N MHiRE NT Wil RENE & s
END [l iz FEOY29Fav A /vy (Ss rivkiuanus) ORESUHTHO L - OMHENIC bl
AulEE MG E T 5 5] HERBIRO A /2o T 20BERAEL I, BUEEIHORTICMA, #
HOWH - MkDSHONREIEET 28055,

ASRMIETIE, FHIH S SEH I E TORILLOIRK S TA /2 Ofbsl L LTS AR
FUMMMC T H L. ancient DNA (f{CDNA) bt 12

2 HHERE
2-1.DNA &t

359 X DNA EO M L Polymerase chain reaction (PCR) O ZR L. T DNAEEL
T PO ER IR (29-31) ELTHREBE,

2-2 DNA
SEFFRE (6] 0 DNA fhiliE2 IS Lz, BLKANC (3 @ika T - U & Lifil L kT HMB 2@
SN T TR @E RO Z@EBHEN (- 1.0 g) GBS FastD Genomic DNA Extraction Kit
(Genetic ID, 1A, USA) %It 7z DNA I ZTT> 7z, HEDNADD Y % I 35— a3 V&R &, 3TN
{X DNA Wl OHERIMTIT-> 7=, FHOHMT, FF DNA A8 ba L PHE NS EROW SUETED
SMlC, DUFOHRT DNA 2 L. SR, BT EEVF 2 — T2 AEL THRESEF D0 DNA
AVEIX—vavhnl EERELE (TF2 7).
2017 % 12 115 - 8 H--diif it
12 H 10 - 14 H--5e87 It
12 H 18- 21 H FHI - 8 1A

2-3 PCRIgR

I k2 FU7 (mt) DNA D-loop filZ v o, 2 Ml PCR (XA LI B) &fTo>7. TORRPCR
WHOPH AT Fa— TR ERICMAD LT, MEPHRPODNA L ZI3—2a BN ek
ML (RAF+ Ty bo—N), FRA CTRFBRHOT 17— (F—2EHR) £, FRB TR
FEATRRIE [7.8] OF F A v—& M iz, DNA S L AR, SEROH O ERED SIRIC PCR Z1T - fe.
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{1 A, T47 DNA OIKAERIZE © 123 BOESY (bp) @ PCR
1 BEHZDE 2 A0 PCR F2— 7 &ML, MEIIC 123 bp b 1O DNA HSEES Bh 6 L 1.

{13 B. 5 FRHEARATO 72 8h¢) PCR & 1)T A, W17 B W7k C (LU FA, 1B, fC) @) PCR

AERE | MHCDE 2 KO PR Fa—TRAKLE, EFFVavFavos /oo rBi5MICiind 3
PR A% fA (214 bp) © PCR {772 [9], FUAMICIE., 751 ~¥— mitl112 & mitH62 %& v 7z PCR
D%, mitL112 & mitH6 1 THIKAEMOE I3 A7 v F PCR Z{T& 272, #E0T A DS REEE hiicil
FOH. AN O Wi B (B & (CHPCR%&{T 5 2. [B 1 mitL119-mitH124 — mitl 120-mitH124 (248
bp), fC (& mitL104-mitH106 — mitL105-mitH106 (166 bp) &5 7 F 4 ¥—+t v F&EALT PCR BLT
EIRATy FPCRE{T AT, FHRBIE 2.3 0#DEL PCRMIOHEEMIEL =,

24 BEEORE

TAHE— R LA REIC & D HHA RS TS Dbl L s, HIRIASHER X hufz PCR iEth 2
Monarch PCR & DNA Cleanup Kit (New England BioLabs, MA, USA) TH{ L., DNA ¥—’r > AR tr—
PR (MASHT7 7 A%y 7 W& ZRIF LSRR EE L.

25 ST REERNT

F—RA—ANCBHCERENDLMAOD A/ %S 2 HERIG O e Bl - PN OB SR A e
A T Molecular Evolutionary Genetics Analysis (MEGA) 7[10] T7 54 > A/} L, Network 5 & T
Median-joining (MJ) v b7 —2&{ER L7z [11].

3 BR
3-1 PCRIEEER : fEXA(123bp)

LA-1017 (A - 5eritt) & LA-158 CFOIGIN) CHIRIZREL 2. LA-1017 2 2 KD PCR F 2 —
TD35 14, LAI58 IR 2AL LT, ThENAMKEMEMEL CB9 2.

3-2.PCRIQIGET : FE B (fA: 214 bp)

fA (214 bp) IZDWVT, 1 IMEHCDE 2 KO PCRF 2 — T EMEL TPCR &>/, TOFRE 2 MR
D LAY, 33 MHETTNERAT S oo GBIR).

T TIFH A THH DNA OTF(EAVRMEE Wiz LA-1017 & LA-158 i2DWT D4 3 [m Hoih PCR 217>
fro COPCR Tk | MABHCDE 540 PCRF 2— 72 MERL Tz, B PCR OFSE, LA-158 th#o | 40
PCR F2.—"7'C A OHMVEMEL Tz (559 ).

3-3 PCRIBIEER : fEREB(fB £ O
FA ORIRIZREZ L 2 LA-158 ICDW T, 1B & fC O PCR %ZiTo7z. 1 B PCR T 5 £D PCR Fa—T%
FMELL, PCRZ 2 [ D LIS, Wi oo (59 &),

3-4. EREPIDRE &L S F RIS

LA-158 @) [A O OBIEA R 2 o LTz, T OMBERPIIC NCBL A SHS L =2 # /A& A T
MI&w b 7—2 %R LT GE39 D), M3y bI7—2Tld, LA-158 EBEY a7 a1 / &k
OB (B2 AT) oL, OREOEICE 7 HORBOEOLH D, BH &5 iR
A TROHIEEREE L TEERITCIRE Eho e, Z0UED, BEY 2 9% 71 /YO RE
D1 FrMcELEDLIMPLED, ~BORI XA FRIOFLEHHLENTI—O v ARHDEL
it L 7= CGF 39 B
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20 T B 1 S 2 2 DNA S

@FEEV1OFADA( I

@ SIRFIRBEFGE (LA-158)
@ KEFRN - HEEIK

@ IR B 0 SRR
OZDBOTFIP R
O 3—0w/FREE

+39 LA-158 & NCBI B3ROBEEFIERL TR LT fA (214bp) D M) R v T =2
BIHOFISR 2 o 7 KR % 1 T8 CHIC I L ORI R ORS00 2 o 7L AL
RO fadrty Uiz . Eil D o =i ORI & TRRT .

4 EBER

AREHTT PR RIBTEUB Lo A/ 22 Of St L7z miDNA D-loop A& L7 3D
DUFRE G55 11 30E, 3 33 SUE2 BT L 7240 5677 DNA OREZZHI & LA PCR (fFREA) Tid
LA-1017 (@it - Seiitit) & LA-158 CFHRIGUN) o 2 8T LoMkiEmEfshiano7 9 ).
IR L Lz PCR (I3 B) TIEF¥E%E 2.3 MO L =6 D0, LA-158 th#ko | 40 PCR
Fa—T5 LHEIERS EMNTEEh ol CHOE). PCROMMBOMANG, 43lP Lo
4 DNA A UERIDTH L CHEL TV SR R E e,

M]3y b7 =R LR, LA IS8 BB avFa s / VORI R A T oLz OF
39D BEY avFa v /Y ORMA A TREDELALNM 2y b T2 T Lol Eh,
Hisa o) e kORI 2 TE AT LT HOELICMBLE, —75, ZOMOT 7 Rl
PI—0 v FHORNZ AT @) 2 0F 290/ 220FLEDHLENL LS ICMELE GE39ED,
CNEOM) Ry b7 —2 LTOMEAMEN M EEERT S L, LAISBBBE 2 ah s /o b
stV EER SN, B, BUEY YR 294 ) o oic iz 3—o v AR L BIEISE D
kS FE LIS, ChSIBEEORE S 2OMEFRAICISHE (£ /72) LEIShTVS (8
39 .

LA-158 (2 D {Ifk & b THE OBEOER &L CHERIL T, LA-158 B &EVRH %14 7T
DEIEOBRNE 7THAT, ChdI—ow RET ST RIANTZLAM (5 M) X2 GF 39 [).
COHHDEMOEROBFMOBNL LT, OUBOTEBOY 2 7% 291 / & REOREM BERIED
BitF & HH L D it - aTHEIES, @ERICHEET S DNA ASIEL TS afEtEd 8 2 stz DIich
LT, Tl 2 KB s o LRSI E W T0 5 (9l ChEOEBTEIVEY 2
DFavA Sy LF-ORSIE A THRINENTE D, HEEFIRE Nz SR Ao ah o
A 22 RIDBUE S O EANC BRI - B FRBHSh TV (B39 M), @icMLT, kil
TMOLERD S5 6 MIEARTTE LA 158 DRICEDHSN, ESILEFDHIHOSMEZT = (G) »5
FF=w (A) ~OERTHo: (BB K. CHDADEEOERE DNA HLD | 2CTHBHT I /i
Lo TEELD. B7 I /EREEN ST I /D RDRBRIET, GErtekd by (C) HBT I
AT AE0T 2L (U) L8k d5, CHIRT I LU THEMEhEVLEE DNA Ol 2, LT
DESZTA CES MM F I (D) 12, CEo BRI A T2 /TS,
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[C-GJ = TU:G (73 /ML) = TU-A) (B - T-A) (W)

EROHLH LA IS8 DAICE BN, 5D 6 = A QBN LHE DT LS, ThEOENAHIG
10) DNA REic ik 20/ L TE T E AL, T ORGEHCIZ B PCR fEfE U = SR O He bt
BEIES, AREITIZ2 9405 | KO PCRTUH A ORIMAN ZIUET S - oA TR
fipofce BECICMLTIR T AL PCRICHILTES Y (2104, HoX), MITHROME NS
& IS DNA OFEANEA TOBTTREMEA S A 5D, W EOFRN S, BIKTE@OENDED #
BUESEDEEZ SN,

fic B G = A DL (5 ) T I/l X BHEEHA. ThHOBIEE G ISHiiE L T
TS5 L, LA-158 EREEBEMNZA TRV a9 F 294 /0T, ZOMCHEEROERIE 2D
[kt e Y

BREELHHE, FHEMOKHTSS LA-158 B 2 ¥ 274 /oo Ll M E CIRFIC IR
L. MEOLMIHNE DNA OB D E LIRSS, VadFayA /O %A T iy
WO HRBOMOBMTERINENTE D, E Mo L 3%EL /o ORRDEOMEL LTRRLY
T AR TR OIR D SREERRET S Tk
ofefzth, VavdadA /o vOERAOIMOBGE  Ha® LA158ICOMMET N ERER
IXRBITE Rt AR TEIRET 123 bp OWil DNA HEBHES BERH LA-158
Bl P RAT DRI IE RIS IR < . DNA Oif%:% 123 bp 56

G A
HITHI LTS TSR, RS GRS g5 & i
DS WHT IR TR T, /oA L TED,
ZOMENRIE A /& v ORIBERES > A TIETS 5. 15 e & T
FAEL f2 DNA 29 5 F2 DI R IR & — o 23— Dif 8 G A
& RIS T RETHS, 150 G A
184 G A
* mDNA 24T C. A OIEREOERS
B ik
11] Vigne et al. 2009 P il boar and introd 10 Cyprus

more than L1400 years ago. PNAS, 106 (38): pp 16135-16138

12] AUMGHT 2017 TRYISEEG ASH b 7 = 7 Ot B . GO

(3] (P 1979 THIEREAL OS5 €8 . W8

4] EEARIZ A 2018 THEEY 2 9% 27 A/ 220 DNA BT - SN LWCHOR B IVERIT 210088 7— 2 £ LTI T Rt &4 33 pp3.-77

15) MBLEHEN 2014 TR OHEEAIENZ 4505 SR L & b Oddnd 00 MECL - SN2 PRBRMEYA L - BURBHUIC SIS MM L Lk g i
F HUCAERIRE TR U (0 2 SRR - RO RN & W) AW, pp2o-40.

16] Adachi e al. 2013 Mitochondrial DNA analysis of the human skeleton of the Initial foman phase excavated at the Yugura cave site, Nagano, Japan.
Anthropological Science, 121 (2): ppl37-143.

17] Watanobe et al. 2001 Ancieat mitochondrial DNA reveals the origin of Sus serofa. from Rebun Island. Japan. Journal of Molecular Evolution, 52:
pp281-289

18] Ishigaro ef al. 2002 A genetic method to distinguish erossbred Incbuta from Japarese wild boars. Zoological Science, 19 pp1313.1319,

[9] AR 2014 T ABSREON QRS E LR A /2 2| Susserofa) DK DNA WKL T 8185802 31pp 3-19

110] Kumar et al 2016 MEGAT: Molecular Evolutionary Genetlc Analysis version 7.0 for bigger datasets. Molecular Biology and Evolution, 33 pp1870
1874,

111] Fluxus Technology 2017 Netwark 5.0.0.3, Fhuus Technalogy. Suffolk. England. Available at hitp//whww fluxis engineering com/sharenet htm
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WMAW GRS RO SR

BID EELSRGEEER

PR - 2] URSE RL 2 > =)
AP (iR

FECHIESE (CHR) Ui 50

KHEM () MBS )

1 BEOBMENS SR NcERE

FEFLAOPMTRET 2 ERM TH SRPL G, LHRE, FRAEME X TEND LT A FARNO
TREEBGEIIE A b o TEET B, b b, RERAM FICiE T 2B T HIN O G0 T8
NS T ETHIEEAED, TRAMAREEBRT S, BRI RELDRRED = R R 2, 2
DA Tk o TSNS L RZEEIO RSB AT LU & D S Fedhic, il Ehis
LIE- T RMEA IV LS ARE L L TR 5. FORSIC, KIS E N7 RURACGH LI D ST
WOAEND, WTRICE. HRESIORTRRADEEN, ZRUCEMBOMRERNO -DTHS
PRI & 5 A HOEEA BE SO RN M E N2 T, GRICREOEMMIBNTE S,
Liehi=T BHEENOEAGEMVS . SFEROGHBC XD BTG OO0 0 BiiE (U fi LR
BT LHTED (Shopov et al., 1994; Ford and Williams, 2007; Kurisaki and Yoshimura, 2008), —77,
AT #RU, U, “OTh OEITRGPES &5 2 £ TORAMED S, SEREDILE >MAGTH-
TLEZOHFLGOMMEFROPUENHEICAS (Ford and Williams, 2007), #ilEOERERERILZC &
MTEIUE, ORI THIAGH R RHAM FICEE LRl e 5 5.

FTICHDOHILA (SRH-11 (CLECIA SR N I~OHE LEOHT).-12 (SRH-11 X b DA,
-13 (SRH-12 i & O & SIS FMOATL. EEMFNTESIClED > TW3), -17 (H4 %Y FIIE K
EMELEARO ECERCHlo TWE7a—RA b)) BET-19 (EHR—VORERAGOTFHIC
HBN—T 7)) EDOTHFREPE Ul RENVEDIE SRH-19 TH Y, 486 kyr BP TdhH oz, HliF
TTICRBIEG 7 o—A b MERENSEMASEEL TWET Ehvbdro fe (i S (e >
H—,2017),

“il, =D®FEFLE (SRH-13.2 (SRH-13 BEFLA O B OSsii), H KOBBRATRMR A A
HARINENTE D, TOEBRICMET 2 T 20MILR) OFRERICHRbi. —#, KcFEhiphE
HREGHAEILA (AED INCHDAENS foth, FIFLAICE £H5 R CHRMRED L M 0T (kL2 1
VB L HEEEIROS NS S RIS OV TER L 2 YO B X U2 OBk & Od RIRE
B LHTES (Ford and Williams, 2007: %2851/, 2006: Kurisaki and Yoshimura, 2008: Uchida
etal, 2013). #C T, BiChHREER MK % IR A T3 5 foahic T OO RS O
179 L ki, WA REE L 2O T HROER O G ORE - Bk 2fvaT ET, &
LlcHMEH O GHBONRBICHL C LATER,

2 HiRicALEE

2.1 FEHEARE & RNEE

SRH-13 (IR 32) @ $iEZEEEAHC (S THHS KD PACIL 2 C1 T H SHFN ORI LSO H 5
DT EATNT#z b o Tz, FERGIOA O i e Uiz SRH-13 6% (1) 28 cm) OILHBOFE(UE
FCIE 346 + 4.5- 4.2 kyr BP TH5 T L& My LA, MEKICEN TG LS (#1170 cm) IZMLT.
LB T—# Lo (i) SRH-13.2) (20T U-Th BUEECINE 21T 5 7o b O EHRIE L.
LEoWifARS &, MKIZDS S EOEMA S D, BTN IO 5hEGRIA DN - G
TholT bitbhol, TO& - L EMMICREICHE LI BHENLEMNH-FOT, TONG %
EL Ll

BT
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SRH-13 GRIER O 88 & il b

i

e e H

SRH-13 (XtiH) SRH-13.2 (fiviz L)

R 32 SRH-13 EEOEHKRE TN ThOBAER
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DI WS

SRH-23 (Mhk 33) : H4 |J< D
ni S 10 em b
HARED B 2 b

SNTERA SARARILENTE D, TOREEMKT HLulcib
FVh BRI L B EEMC X RENRLNT, &
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SRH-25 (PRl 34) : Ha (XOHBEAAR 4 SARTE D & B0 LR E DRREN 70— A b 2 Ofh
ThHab.

ERE 34 SRH-25 70—X F/HA
enatEE )

U-Thiic X 2 EME IR, ICPMSIC X2 Uit ((—i) MBI S) L UDa®ah
BTN Th & G TEEFWE RO RO ERRIREO Th O a8 H (WHAET A Y F—T#E
TR MAe Y 2—) £IF0, 8547 20U & T/ ORMHHERE LT, Tsoplot 4 (Berkeley
Geochronology Center, USA) 1o & D AE{CETIIN L7,

2.2 WERMT LR E R ST

30 kyr L kil i e Pt L 7= SRH-13 5% (BN 32) 2 DWW T, Sl o Mgl - BER RN (R D 51T 277 >
foo Wi 5H28 em DETATHNTED . BT EA 58 5 mm BT 2RI L 72, FEIRE
A 0.1 mm/y &35 L) 3000 EMOHRBEARENTVAT LIchD,

Bl i CHUVED RS C1 B R T A RIS BV Tl PR FIOKRERRL, (LZ0HET5 LES
12, (RTEBBREAZ BaCOy & LTEINL., ZOBEREINRLO i %> 1

B s & TR EEE R A L N 13 A Rk 22 #HIC 500 T Isoprime #£0) IsoPrime &2 MWV TiT -
oo BERLESEIGHALORIE, BRI V-PDB IS09 5 FoSMit2Au TAROBC R X NS, MAK
SEFINERLES MRS V-PDB 1269 5 T Al 22 v =,
& € (%) = 1(°C/ *Chumpte /("°C / *Chrstensmxe — 1} X 1000

3 @EIELSOEREHREOET
3.0 A0 U-Th F4

WIS RAT - PRI 2 Bl 3 10 ZIR L, &z, SRH-13 HRCML TR, B%0
fedhic, 4 TICHHT L ARG E SHETRLE (% 9l L f s Siin it it & —iiix
%Yo BEBOERGERIE 34.7 kyr BPACHL T /05 (SRH-13.2) O 215 kyr BP Loz, T,
1 mOATAREMICREHOA Fo—EEL, AL LTUMAICKEY 301K 13 kyr ol &
I#%, ORIV THNEHOBBIE £ 1T TOERLAS, ORRGREICBE T b OO HEE
BEEGEIEIEE 0.1 mm/ly THD ., FEIOENRTER R SHEEE N 28T 2 KE R E R o T,
%3, U5 AELGICIDAE NI UM (U U ) DPSRHA3 & 132 TRESTED,
IO E AN P koERAS Lk Lz oI NG,
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MIW GRS ROHRIE

FIB 4 5 AH DI N HA BOSBAHHE TR 2 3L AICM LT, SRH-23 35 X UF SRH-25 O (LR
BB EWNTEL, CICHI L7 SRH-17 GRICM LT ’,mfmfw T U7, SRH-23 (211(%4 5
AFHSRIBE NI SRR 2 K ERMZ 7 0—2 b LOGRTHH . TOERARASAHD C
FERE D Elhofz, SRHIT XU SRH-25 3 70— A b O THH. Hf4 5AT ‘r.t‘)t Efitiz
FEL L OTHE, HENEREAR 4 BAHO "CERLES iJ'(J’:z;::Ln'%wwt Thbb,
27 kyr BPcal IC70e il ad C LR d M E MBS TICHBREHEL . ARDBET 2T SRH-17 &
KU SRH-25 @ 711—2 b ORI AHER L 2T EASTME NS (KA 35)

E10% BRTEAFER/EELED U RFF]

Ty - oy, = e — By AN, o FH (kyr BP) U g a
e mg kg ' ng kg’ AL Bl 2a “2a gl 1

SRH-13 00643 00005 0325 0011 0274 oot 1134 [ 347 43 EX] 1150 0058

SRH-132 00841 Q0017 0265 0022 0i8i  00i6 1068 0023 25 45 44 1.087 0034

SRH-17  00B66 00003 0239 0019 aig7  0oi7 17T 00:@ 240 52 49 1.130 0067

SRH-23 01334 00012 0.453 0016 0286 o010 1128 oo 364 38 35 1139 0037

SRH-25 0155 00012 0863 0028 0159 0006 1128 0017 188 17 17 1135 0018

36.4 kyr BP
SRH23

18.8 kyr BP ¥ 24.0 kyr BP
SRH25 SRH-17

ERE35 H4 Il ERMOSEILADER 4 9 Ao E S Fi el L)

32 BEEMkL

Bl L LOBERE AL & Z N A L RO BRI RO RN B T AR S L
2OV EEIRIEICHAE T A 8, i AT S S EARETH D, IR LR OLRE
B "0 e Lk L OMHEASEBRMICROHENTED, MEOBREEICMLTE, AU G A
5N TWS (Hays and Grossman, 1991),

T(C)=169-42 (8 "Onire- & "Opme) +0.13 ( 8 "0~ 8 O’

§ 0. BHBHIAED S 195 07 M0/0 Wikt § '*{') o AR E LT B T O
HEIFIE 31 B KD 00 FkIE TH B, BEOBE, § "0, RIS & TERIIZ VD, §
O @) ffi o B 1 iR AR AR D KL BT ENTES, LHL, BEicEW TR, KD S
O BT LICRAED L LIS, ROWIHN A — L THS LK Vit h )\3< T 21
$hic, A (Z ORUOE TSGR ICHDY) & f,m!-_tmiﬁ 0, e Ol S

a1



S B S - MPROMR

FEIKD § "0, BEICLTT V7 € 2 A— VRGO BETE) 2 MM 5 2 BlcliBhLTWS, YU—2
T ¥ FOREITICRBE N AR LD B R 2RI #cEhTEY, FORMcimd 5 L
Sz EO AR OR RN S A L 5 2 LA S Az (Wang et al., 2001: Ford and Williams,
2007). SRH-13 ARO&HKD S 28 cm ETOAWICM LT, REOHNOEO K Z 5 mm MM T #Hifzic
FRILL 7= 48 BUROMEENNIRILZ, IO U-Th 108 & LICR TR 0.0 mm/yr LHGEL THESEL 7
FARUZH LT B2 b L& 0%, i RO e 2 2 — (2017) B L TR 40 Bl R L, E ey
FOMA A LIz e DT 41 FizaiLiz. SRH-1 & SRH-3 TH TR ELILE -6%nTiRO iR
L7za 20 kyr BLEaGoO#E T (GEOKID 0 SRH-17. 13, -19 RO 4% s & ko
I L LEITH 6% L 2%I(E EIEF L 7= (B3 D E 2l Bk - TH D NEWIERSIE ZRIEICE -
foo LAFT), EHICIFNCRGETTS L. PEB RN Hulu Cave & B4 # Libo @ Dongge Cave @
RICHAT 2 ~ 25%RHMNICA ELMANS T LAtbh S, FHBICKESEIGT 203 LICHETS
b, il SR L TERT S KoM kbR E BiiZ NS, FhucHLT, BKEHESA—>
2 & DR OIEGE 2 B NEO ZDOREA T, ikl 6 QA SR AR 5 R Rk
ARy hOF ISR GHA L OR E R AR L - TRES . ABBI TR ESIC
DRTRAIEANE <D (ARED RS KU | B - #0, 1996 ; HnliEh, 2008), hiEA
b L GEBOLEOMAERNELOEETNSONRIZR D BRIRETH S 51T, SRH-19 (48,6 kyr
BP) [ZBIL T SRH-I3 R & b & KEAMARL., HHEMNEATVC LEREL.. CORRICE
NAZY ARy b5 EEHENSENIEIC RS &gl E ki R LR E I e ST S, i 30
~ 40 kyr fiOBSEERKLTRULT 41 [MER S L, SRH-13 OfgEGI A RN ROt
AT kb, £0)E—% 1% Dansgaard-Oeschger #-( 7 JL0) 5,6 @) interstadial (il K8 iH: (1998))
BT LN TES,

o 5 10 15 zol nl "“' “'""“""'“"”'n' 12 Fairchild and Baker (2012) £
Age (kyr BP) - e

®;40 BRFREERANOAEEOMREFMEL (MAHLUEN) £PE Dongge Cave & Hulu Cave
OEEOMAEEEL, (B NE EREOBHKF EEDBFIC TR ; Wang etal, 2001; 2005)

-10

D

s

g

é -6

£

e BAE BFEFEBRENAO SRH-13 BHOBRERMRL (F) &
H3 H4 & Dongge Cave & Hulu Cave DREORERIHALL
30 35 40 . g
Age (iyr BF) (35 40 1403 30 ~ A0 kyr WO 52
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WMIW SRR

I3 RERERkL

330 C s KT A IS M FROTAIIETT L i (AR A0 B M ik

BIFLE OB R IR SO EONHAE A T ha, ZOMHOEEITE S 5 iz
i, EALADERE 0B (L EMREEO HUE O JUS B RIS B4 5 IEREGR O GHA LW S i icd B &
HEETHD, TIT, MLGEERT BOICMET S RIS L TERETTD LLbic, SETICT>
TELTF—2%E LN, BONEREN 11 IR, BEOEDIC, CRIZML TIEF Clolly
Pt R L GRS RO £ 2 2 —, 2013), C IRMFINOAAHE FkE b GREHOEME (Ca™
WEEE 7 AV (HCO, IENCHY) BAE L, ERNOGREHINIEHNTSS L5, il
BB HIC &R0 KBGE N E N CIMICMLTIE. 2012 FI2 3 FARMOFEPEH ORI
B LIA, BHEGLIEOBIGICE TRIBL TVWA T Eitbir ot ARICMLTE, REGHEE b LIVE
L ORISR LR TH&AR L o 2 b OAWAN T £ 455 L THIL A, FREHIE & RSO Ca™
BELTILHIETH- T

BN E BRFEAFRARONTFROLPAEN
WAa  mromm ; C n:‘.“ ¥ W o FRAUE of  Wo, 80, 86, CBE

a0

RSN BS 1% M9 88 18 a3 M B0 ur &) 23 es

TSNS Bz 800 MO B4 20 M4 em @6 64 43 26 8
2000 BE 1M 24 oe M }me M BE N0 W1 28 20
MONGANE  BE 1% W oM W MIT W8 BE w1 0 4 40

MomEAN  BE o 1% M2 0% 18 I3 W 3.0 a1 1 23 a8

RTaes B3R 1M 123 am 14 @8 am 20 i we 23 o8

ORMAZMN 21 TIE W8 03 4 21 185 0 38 e 28 20

014088 12 T W3 0@ 8 K4 W W3 13 w2 42

IGIBION3 e M35 T 055 B4 983 B ;00 82 50 20 “n

i0T320820  fee 10T WS 048 2 082 r? WE M3 w29 3

10421031 BE 122 WA B 3 388 ze2 ;0 a4 TR T A%

180808 4 WA @M 21 W @ B3 14 W1 28 A2

o ME WM W LR 28 M0 W ;e 40 4 - o5

cRETm 23 WO A M6 30 N3 1 1M MB B2 @2 M 48
i me o e B8 S 0 & w5} M -0

v ™ W I 24 1 WS 28 M2 187 @3 81 4

e - - M4 221 w2 W0 mes 3 S0z 19 15

T Bs w3 It} B8 @1 pes  e7 85 1 w4 13

150800 /e W ME 22 a8 @8 28 0 &8 B a4 [}

o1 ETE I ST 1S W1 s ozm s WS 300 - as

ARRTAL aazo1 ws s 0 &1 M3 fa 4w 40 w0 = 4
ARNTFAZ a2t 23 I8 4 08 84 0D 288 M7 00 188 - )
ANZNES 400 - - w1 20wy s am @y 03 LR Y] 04
a1 - - a1 w3 W8 1 W@ o4 mone A

renzo1 I8t 182 388 16 %8 M0 sk T 8B e = a1

F2% L BIURTIL, ATRDBE
W75 A B O TEI LT L CO, BETC RBRRORRRERIN L

Ak HCOy i BT 5 B2 i ik e 2 3
12 #TR LT, C4CHSY by o LM
CO,-114% L KEXMERSDICH L, CIH
A 5 BT 20%0k D &SR L > T T

CHAME A | Home-ns . . Al
oo TRHO L CO, ATEHCH ZAMT 5 b, T A ————

TR IR (RS HCO,) @ AN ik 3
1 EHECO, &GRS D KIS I B % i &
FTHH, Lied'->T, CHM TR LTI C4 3
HCEASIRY B 1L CO, HIMGY 5 L TRX IS, — ——5
“Fi. ARICBL T C3 Wi CHY . TN —
ERMLTOS S EHDDS, L o i
AHMT L Rl

|AmwERE | - M

ARRhGHS o
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SAE SHH - SPROINER

3.3.2 (i OBEER kL

SEFLF O M RO L B, BHWE TR S  OMIATE Y S C3 M EN TS S
A, REHEICE DS LA AFPAYOXS & C4 A EMICA S, ARICIKEBEZNATVS Rk
fiP RO L MR REEIR A O BRI AL & FRE DBRERRLE TH 58 0 %L O PHMICE 5O T,
LRI O MRS (8 3%) ZHlTS L, IR HMETHIUE -13 ~ -8%, FlHETHIUE
-5 ~ 2D ELE RN A9 (Mook et al. 1974; Yoshimura et al, 2001; 2004), %35, e
NEMELETHLOD -DTHSH, TIUEC3IHMTHED. LIchioT, AR -5%E 2
HESERERMEMDME. AAFLED CA WAL TWAC baT S (B42E). EHEE
# (~ 117 kyr 1) I3 T. #1150 kyr Wi0) SRH-19 O [k i b KO 5 B2 -8%H 5 6%
ICHEA ML, FIEHOT 6~ 4% KERMEZR->TED, COMMIE C4 FHOFYIREN /2T
L g GO e 2 > 2 —, 2017). %45, SRH-19 GRTOBEEEN KA C3 Hithig
BOWEDD C4 MPIOHFLGARE BT L BRTELL LTREBENTED, Thidnt v s
R b 5 ORI LA A IS L TW A, i, ISR - THITRIEA R E B L T 0%
LR SRELEMERSTVAH, 1771 EIARELE, W05 WEhS SNt 2> T C4
R S &k o Pl RETEASRL Y GrRR el 42 o 2 —, 2013; 2017: diFREA . 2019)

RINE ORI EICIT S0, IR LBIR G S i Lis g 2 X3 @ 5 &5 M
EoTWah, TORLXINIME I FERRZETNTOHRMMYSEHLTED .. TOEINGIZEOMT
EEVCTENS, HOTRCOFXIMERICHESBT, FOIKBLEIIUEH LI TH IO LEAZET Lk
HRETT 2LV TV, COEBOIONSAXIBEEARTBEETHY, B0 ENETHOR
TOELTED, WEHTSLILERTERASNTVS (H - MH | 2013), <5 FEN
WIS B B T LA S, BN OISO A RO LS PRSI
BRI S TR O LRSS B hs,

o
L

CatEl (b, 22%)

4

~—~
o
(]
s
) 3
SRH-17
4 oF T
) | sRH-19
9 C3tEt _
w
2 30 m )

Age (kyr BP)

BRE aRFEEFRANOEEFORELERMIEL
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M3 N SR SRIE

4 F&H

HILGEAVTROLS eSS T LA TEL,
1) U-Th 6 & b @ifzic i@ 5 W LA O BIGERIZ AR ME O "CER EBENT B 12, Tabb5,
27 kyr BPcal IC¥ W% T Lr BT NAPRCIE T TICEBRIREFE L. ABDMGEd ST SRH-17 &5
KU SRH-25 @ 70— R b YOI IR L 722 LU Ehis,
2) SERTMTTERCIEREEIA AL 6% % OMER L. 20 kyr BLERIOBERE (R0k) of
FOF) A%l D LRKMAOEE L L 108 6% L 2%ELIETF LIz, £EL, WEO -DOER KA
T 2~ 2.5% kI KERMAIRDH. COMERIALOME, FCUME Y A— 22 X DIRELDOH
#ie 2 2RO ZDoREMIOR KON R, MICHRICE DERIETHS. &6Ic, AR TR
BUR7OBIFLEIC A ) v A b+ 5% Dansgaard-Oeschger ¥+ 7 /L) 5, 6 @ interstadial (iRl
KI5 B (1998) AL TV BRSO C b o T,
3) M ETI O 50 kyr HOBEAZER (kA O IO 5 512 8%M 5 -6%IC fiTA N L,
Bl EHENT -6 ~ A% & KEALMAEN - THD ., TOMEIE C4 MMOFLHIKED T LA TME NI,
45, SRH-19 fiRIOBEAF AL C3 Wit @M O LSS C4 MMO YN KE BT L ERTE
fEELTHBENTEY. Thigng Uy e/ R2 b 5 ORMAEFENEALIFERIZHE LTV,
File, EMCE S TR E CEEL T 0%IC & B E R EEMEIN > TWASH, 1771 FEIRRIK R
LARE. #bkh S HONRHIED 2 3N & A o T C4 WiAMESS & 2 - P ITHEREASdi L
4)  EMEHtoRECHT SR, AR TROEEE/GESD SR LE aonI 2 X @B 5815
WS TEHED, BNEFtoRGUOEEBOPES & & ARTHRIDEER7 L G RN - Tk
affEtEAEL

AT OMEHRICP BB FEIC B 1 0 RO FOSTRINTFEC L LS ISR IR R T 720 T, 1l
PEZ0E (NPO 5 AMBIREFLIAIG ) - SRS OoibSALY AT LR TR E ) - Wi, RMEs (h
WAER (B, KARINGEY (RRACKSEAERRE IERHEREARRY) « (LMY (UERSP AR EARD) . X7,
BT o Fo R 1T 5 BEE S A T s lfRasiMIc S Bl L R E 9,

3| ATk

L1 Fabrehild and A Baker 2012 : Spefeothem Sclence. Wiley Blackwell, Chichester

1. Ford and P, Williams 2007 ; Karst Hydrogeology and Geomorphology. Wiley. New York

BT 1998 TIRBSKING 85045 'R 29 ) [RPURIGIR ) 37, pp181-188

P.D. Hays and E. L Grossman 1991  Oxygen satapes in metearic calcite cement as indicators f continontal paleoclimate. Gealogy. 19, ppdd1-444.

LT - B - WUEIECRE - LI - T - WOATIT + SER O -l B 2008 Tokoomgl - ARSI 0 L TR AR RS &
RORESE TE » APERE £ 21(2), pp158.176.

B R FEEL 2013 T EITHIEIRRY G ORI SR RN (P TR T GRS — B R R LT S BT
AT 1 TR (o 2 — R I 65 1, 154175

ST - - R - DA - KH R 2006 THRILTICIREE N ICBUEG £ 0 X 1 HUMOOMI S50 | TRUERIE S 4009 pp 245
251

K. Kurtsaki and K. Yoshimura 2008 : Novel dating method for speleothems with microscopic fluorescent ansual layers. Analytical Sciences, 24(1], pp93
%,

W. G. Mook, . C. Bommerson and W. H. Staverman 1974 : Carbon isotape fractionation between dissalved bicarbonate and gaseous carbon diaxide
Earth Planet. Sci. Lett., 22, pp169-176.

R TR I A % — 2013 TR ARG GBS — B AR 161 1 5 T SR PN 0~ 1 MR M S 2 — TN
30 65 8, 265p.
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RAREL ML LR > = 2017 TR L& |~ R R (R A — M
W 854, 201p.
W R B 1996 DACRGINRERIL ) MCACRPI G, s

¥. Y. Shopov. D1 C. Fard and H. P Schwarcz 1994 © Luminescent microbanding in speleothems ¢ High resolution chronology and pakeoclimate. Geology.

22(5), ppd07-410,

S Uchida. K. Kurisaki Y. Ishibara, S. Haraguchl, T Yamanaka, M. Noto and K Yoshimura 2013 * Anthropogenic impact records o nature for past
hundreds years extracted from stalagmites In limestone caves developed in the Sandstone. Saikal. Japan. Chem, Geal.
347, ppso-68.

¥. Wang, H. Cheng, R L Edwards, A5 An, | Y. Wa, C, C. Shen. J. A Dorale 2001 ¢ A high resalition absolite date late Pleistocene mansoan record from
Huka Cave, China. Science. 204, pp2345 2348,

¥ Wang H Cheng, R L Edwards, ¥ He, X Kong Z An | Wes M_J. Kelly, A Dykoski and X Li 2005 : The Halocene Asian monsoorelinks to solar
changes and North Atlantic climaie. Science, 308, pp845.547.

K. Yoshinura. S. Nakao. M. Noto. Y. Inokura. K. Urata, M. Chen and P-W, Lin 2001 : Geachemical and stable isotope studies on natural water in the

Taroka Carge karst area. Talwan -Chemical weathering of carborate rocks by 0, aci, 177, pp15-430.
K Yoshimura. Z Liu, J. Cao. . Yuan, ¥. Inokura and M. Nota 2004  Deep source 0, in natural waters and lts role in extensive tufa deposition in the
Huanglong Ravines. Sichuan, China. Chemical Geology, 205, ppl1- 153,
A« PRI » (LT SORRNF + ) BTA0R. + RESRRENE « JCH TE (2010) ¢ REFLBIC A N1z AHSMARE £ HG , SRVRRCHTE, FRICH.
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WAB 3TV ARSI FI A SRRSO TR L iRO8T

BAB IWMTTIAINETICR < 8R4 SHEREO TR ST LBROET

PR T (HEERIAKE)
R (RRACE)
LHERE GURERRS)

1 RBEL&iT

WP IT HM7E7E39H5) ARG, IHAREROmMEES S PE Tl TN
URTHLA, BUHAGBEECRT 20T hUEES (L (Kaifu and Fujita, 2012; Kaifu, 2017),
Lt T, Mo 60 2 I E 2o A SR Ex s Aok sicaghTuna,
20 ~ 15 HEWOT 7)) A e L 28RBH L 2AH, bl &3 5~ 4 AEMCERET I7ICH
HLIEZEEZSNTLSH (. 2005; Norton and Jin, 2000), RO W AR GLNHF7 > M E 1K)
WSHELEUT 10 FEGE#S FHHEe. SAADL Y 28 - ) i (2775080 hoillhui7THE
~ 4 F 8 THEMO TR, KT Uy OB C N X CHEE L TWizbl Bic o TR
g it L (Livetal, 2010; Shackelford, 2018), LinL&EHS, Thod A NHEGIE, TOFENR
P TR < MAPEMRF RO RO Y1 GRE TN TV S (Kaifu and Fujita, 2012). HIBIDE RO
W7 V7 IcBL T, AEREO BIFR b B A RENS 2 QUEGH 7L, 31, 7 Y E), 1§
FITRI-—wRAOHRPFELYA (WhRERT Y FIbiE—b) LBy ZH g L
TbNTER, LLEHNS, W7 I 7I—0 v AOFRICID RIS, W7 I7icsnThis
HAETHZME 3 RIS T NS, T 5 LIRS S F2bIcid, HaEHRic B THRIIH 350
{COABULEOFEM & WG ZfMA P TOH @b,

CHE TIEAN TR AR E N, LT RGO 7 o S — A L TG
ARHCHIP LTV, BN O, BRET 2 HENORR 4K (1 ~45) &4 80T A
~D%) FHEEENTS (Suzuki and Hanihara, 1982). ¥, (FEFRED | SEMSCOVTE, BE
HAERAE HHC A S EAVCEZEN T OINGRISROTE THE b, TORMIRBRIE. HAN
DEFFICHICMYS LT E e, G0 b, SIS T — 2 3D T P E ORI R
(LAHET 7 IR 123 Tid e < AP CULR & oBitEAR & iz (Suzuki, 1982, Baba and
Narasaki, 1991). LU, EOHROMIETIE, #EIISHT &AM OB RO 1A S e &
. FRUCHE > THAAORBIREIC B2 #ILA#HOME S L850 TE % (Kaifu et al., 2011; Kubo
etal, 2011; Saso et al, 201 1; Suwa et al.. 201 1) E7z, ¥ FAEAN S BBORBITRIITESETHD |
IR B L4 RS BMNE T 5 2 LAEETHS 10, BIIAR EEOBOMRF Y &
DN WA S > R AMEIEE TS (5, 1998). MENHRIC B 2 NG R Ur o oG8
BHAOBITKHAH S L, HAEADORBBEIC S 2 ZOME-S 2 5 bicid, S0 e
ARErHtO A AREGREML ., TOMNEMNERENSMICT 22BN HEEAS.

PRI IS Y B PR R BTETGEER (DL F. OGRS L R A5 (&, 2010 RO | RMH
BEU 2012 ~ 2016 FFOH 2 KMAIZ & - T, BIHIHAIRIFROLEAFS 1100 gl bibtL, 20—
=¥, SEsts ST &L (RIES , 2017; MHEA , 2017a,b). CHSOAHTRHIEICISL
EBEIHCEAZ LOTHSH, TOWADRMMIC, SEORIC DO TIAMNPE 57 ¥ OBMI: A
T3S LIES L OIFIARETH D, MIRARORKGEMS ML T bD Lo ELES
BB L LS C BT, K3 RSEOHIZDVERNEIDE VI DNBUATH S, LHOLESS, —ih5
OELERVEARATFEOVT, LLTLZOBENSMCL TV CAERERBLELILTATHS, £
TR, ARERMH L OERMRG RO AN S, RHChEIRFARETHD, i, B
EETIRBBMAE > LEELTVD 4 BABRIEDOVT, ZOMROWUCET EDOHBMME LT, @l
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WA R I - WRORR

D 3BT VRV L PRl RIEERT 2 L. AR TRZTORMEREL, @oEhizmas
#Hrd s
2 @M - BT
BR4SAR
HERREEAR

FIfMENG . GHEEBOWHRICTIL TS . FGEEERNIC RS 5 (i 36), MMOMERIE. %
WHIRGREHAD S (52 Z0EC - rpieH ), it RIS e 500 M EARr O, #IEN
GREHCLEMICESEN. SEA (= b)) EERPLTHLELURE (PRERHRUC e 2 > 2— | 2013
2017a,b), FIff 4 SAME, B4 2=y Mo ELEARORMS &, £EHTHO 70 ~ BO% A
EMETH> . BREFOAE, Rk LTI, MEKOE L XD -PREEAOT PRI LIC < R
ETH ELEOTHDA, 25 LIPTEEGMICER ML S oh3 5L 0A RS ha Y, K
ERFIEICH BN THBE ) THAUREMSERE TV (riizs 2017), S TERICIIGR 4 BA
HiE, RROATFTEOBEOO, - B - BRI 28 L 0 280K A E D lchad
WCES LI HNETI L L (LA, 2017 MEHED . 2017a), SORETIE 4 5 AL OHGEE
O &IN5 L T8I T ERTHD &L (Fr#liEd 2017), R 4 SABOERIE. &
KERYE (SAOHB-1027) & Uz BSR4 REIC X > T 23,400 £ 64 BP (27,759 ~ 27,433
calBP) EdfEEEnd CRENES . 2017)

TEH F—7OTFH54FARL5HE

EiR 36 BERFREFEEFOMI (1E & 8
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WAB 3MaFSEAMTIC RIS Bl

4 SHBOBEFR
9, b4 riREELTED,
1, GEEOFFRERE L, BEORENOE s TH - (AR 2 L TEORS D S A
MACHMU T, DFIC, MimEaEo 12 K ke LS OnszEREO T 3/4, 8
H&'i‘{'}u‘)hl'.l]l"']l RETH-> . MFET T4 25 1/2~2/3 08 THIRL T4 i

AHE O T LY

[ 12 e B NS [ AT=E: hEIR & AT T REWOIE 12 AAEREL TS (FFE

M .2017b). —F. EWETREL Tz SFEL o el NEI b LG L T 2R
VB A5 K E B4, EMCER_KE PSS HHTRICIIEL TE D . ThEis
WY S LLMAHEEL T alcth, TOk VI & RIS R AN LTwizaod

EAEbNhG

T E <P B | B RKARLAHE C O X Jicid AN ZIER DN S B LICHEIEL TV
Dlex L. FHE ; Ef T3 EDOOMERBIMEEHD /30515 RETHD, |k I"J{tul“’k‘»i,iu‘-‘i
HLARE-TVE: WTNCEXEROBRIENE Lz, ARTIREOIMIRE Hnic vk &
L
ixds, EEREWETFIO SAOHB-1168 £ 1118 4 450 LA REIE & UCHE Lzt GT#HE 2017h).
LAl TF M E O - FUcmMA T, BEKEN & ORISRV Y 7 £ v b ORIEMEHIC SRS E U
7 LE@#. COF_KAMRIC2WTRAOR4 SednEkichkdsto L Amd 2
LTilET S

A REANCEDE , b MIRAIEER  C EFNEEER, 0 ME - LMBETDER. EIQ"& « LHRRSE TR LW, G R
H TR&AMSER .| THRPER . & LRE0
EiR 37 AR 4 STREOMFRE
HHE - FREEE

L BB HYHHO RIS R L 7= (Bruzek, 2002; Walker, 2005) . i HAKIMOIELL (Igar:
D ( huh\.\m and l'hn-l‘m-r 1994 Chap. 3) & {7 FRADIERE (Nakahas
Nagai, 1986) [DWTE e PR O%E (Lovejoy et al. 1985) B & U
EOfiEr ks (Meindl and Lovejoy, WRERERElC DWT I, Edo ki Rk
NCHER RS BN DB EIC Lol

Rt
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WA PN - BEORR

3 TYAIER
CT i

FIfR 4 SEEOTATORN & XBLCT MK DML, dbiim2ds Lz Gufizs, 2012), CT
W 2016 RO 3 F5 2017 4F | HE TOWIMNCEES BlIchiz » TRELE, Bilkk LT 7Y 21 7—
B2 X SIS IMO B LEMERD SHhE s a0 ERICHE-> TENT 5 &0 ) C e Tk EilEb .
CORHIBM TR E N DFCHAMNEST S C LAY L BE . A HOR RS THE
LI=DC, BHERIEN S h-0OTHS, WG BRI ESamc iR e N TR~ 70
T 4—# A X CT 240 TXS320-ACTIS (TESCO. Japan) ZHiu iz, MUSERTTE ORISR & & Wil g om 4
A XX 02mm 202 04 mm LD &5 ICHRELE, ZOMOME/ S A— 2, FllE 204 kVp, T
022 mA THD  E—LN—FZY ¥ 7—F 4777 MEAO 0.5 mm HOBKR 7 « L 2—%& iz,
—[ad 7 H DY 2—HlZ 1000 X 10 F/zid 1200 x 12, FHEEHESHUE 512 wid X 512 o) tff miff
LLTHAL,

FIRWT—RICLDEBE - T

R & NP MR 7 — 4 % ANALYZE10.0 (BIR, Mayo Clinic, USA) 12 & - "C i 1 75 o0 i LM 5 22
FFLUJZIRIET PC NICHiBAFR ., &bl &4 5 CT MMM E L THEL (Spoor et al, 1993: i1
FflEM . 2012), ¥—F 2 ¥ Fa—THEC L DRV T F— 2L Th 5% Geomagic Wrap (3D
Systems, USA) (CHiAiAH, 72 EMATHRMEL TECFEEB ko0, COBc. AR4 S
FEOMR - EOMEMEERT 0BT, LYkl | BofiftF—4% (7 7L—
I ELTHEMUSHT I 2VENMNICAE Lz, ##I1 SEEOT 522 70 b 7 2 2028 o XY
Tl & TS, S Aiieuh T 2L EMNO Y e Firicka L i Lz, coil 1o+ )n
Y = ayESHLTHR 4 SORISELETAC Lic k> T, A 4 BEHOT Y 2 VERNTD
FVILUF—a wREE L. RENICIET Y T L— b F— 27 2V EMAD SHIERL. (R4 5
TK T ORARE L L & S i M L7z,

SHET BE R OMRNERE BT L0, KBRS DV TR LD ST L TR 5 <
Llo ko THinfz 72 2VEMNTE 7 — 2 @K YZ VR PTIC RS & 5 ISR 5 Lo
#BEOT, EMEKmE Y2 i Mrkiie LOGERL, 20 XEEEIENICH 2-E SO0 X
R LT L,

FI RN EROB NI T, RO 3 DL ) 2 — Connex350 (A k5

BY R IHiR2) ILED 12 YA ZOREEEFE L, BEEOWREPHTORY R S RREICL -
THER Lz SO KD MR WS - [ - LIS X > THISEERD R L T, §if0T Y 2 Ltk
TEE, T ROBAERRE PR L .

4 FERESH
EHAGE. MEHLE, WA

WA, I Martin-Saller 3 (M55, 1991) (i L, iidi I (Yamaguchi, 1973) &L 7z,
FHArRlE R TT o Tz SO TRAHNT & ZUVAF 7 2L H0CIC £ - THHNASITHEIC - F2iiHIic D
Tk, WEFAS 3 LT ¥ 2 MBI F— 2 ISV THMMERIN L 72 (79200300, FUkmiciE, #c
HOIRICT L HMBLT— 4 (RN IYF—4) QLAY YRRk THEOMRE RS, T
DD 3 BOCHEIIE CSV 7 7 A NS LT, RS 5 = 2 4 Vil Bl C S Es A T L, 73
SOVEHATCIE. BERCIE LT, NN EIO T RIS RORE Y > b T bR ECHE LA
A5z, HERE L{E2EMORIE. ALAHFT7 45 (La—UryRA) ZRAVTEEL, =K
BB LT 0= L0d 4 X EEHESIE T 7 )L (74 20y 7 k) SR SPSS Statistics24 (IBM)
ERAWTIRALE.



WA 3T FARTEC IS PR A SRRSO TR R8T

Sl TR T £ O & T, ETTRIE ., S XTI I O 2BATE (3513 K).
KR 4 BELFICaRET 2300 Bk LV & s fodh, HEERG ML ¥ A2 S BkERIN L 1z,

B3R HEEEELTAVER - BE7 S 7ORSHAEER (Bi)

/N ] N HRES WEER AR (T3 Bim

T T T — camsvziassceee M aem
£ 18 1 EEEEH €. 21800-19900 cal BP B Suzuki (1962), Kaifu et al. (2011)
wAR EL] 1 amBEH €. ~100000 B8P s Liu et al. (2010)

' 1 wmBEE €. ~68000 BP L] Woo (1959), Wu and Zhang (1985)
LT b 1-3% 3 amBEs € 70000-44000 BP JF/  Demeteret al. (2015), Shackelford (2016)
= 1 1 wmBEs <. 39713 cal BP Rl Shang and Trinkaus (2010)

o5vs 18 1 smBEs €. 37400-28500 B8P SvT - I (ALE), Storm (1995)
WIEA 101, 1088 2 @MBEH <. 33200- 10175 BP? Rl Wu (1961), Wu and Zhang (1985)
BeA 1704,6 2 amBcE €. 13990-13890 cal BP L] Cumoe et al. (2012)

A 1 1 EmeEeN €. 11510 cal 8P [a.] Cumoe et al. (2012)

mPEL 3 BB APESRE  c 100008000 cal BP?  FARF  Matsumura et al. (2011)

ARy 8 WEl~EE RAEt AH B (2003, 2012), #F - K (1993)
oF - TR 7 WEEAw Lol € 10177-6427 cal BP EL mEPLF (2017ab)

e 3 mEEEm Ll ] €. 9900-9800 BP L T4l - Y (2009)

Rk 31 wEEam L] €. 6700-56004F W L@ (2014)

ns 17 haEas Ll ] L] AR (@), e (1988)

[ "1 & FaBRm €. 6600 8P [ Wan (1977)

L] 28 1 mEEEE . 6500 cal BP Ed Matsumura et al. (2017)

R 3% 1 hEEae L WL - (1983)

Y 37 WEBRM  BRANL IR Nakahashietal. (2002)

¥ 51 WEERM ASCIESN €. 6300-60004F Wi wm PARE (2013)

L= L 27 WEBPE WR-RELL . 5287-4619 cal B8P i Okazaki et al. (KAL)

T8 1 FeEeN L 10-¢14 W SR - B (2008)

[ 23] ER [ T2 €. 3905 BF A g (1976)

oE 5 meEem €. 3800-3600 cal BF L3 " - (1982)

i’ 5 WEBEM JLUIVXE  c 3800-3500 cal BP ZEL  Matsumwra (2011)

wE 184 BEHM SREP N €. 400BC-300 A0  8EAM - WO hil@r (1989)

D RS N BABE.

P ARS L IRERN STt £ =} . RIEL, BRI IRBENT ORERREBRS
ns.

x < L.

* FRBOH MBS AT

* EMORIRCIEFAC DU TS T L SR ENTE Ry — 8L THS THREN 53,

* B FoyllBFe&ei : Lang Bon, Mai Da Diew, Mai Da Muot.

© BUFOMEFE Soblt: ST, SEANE, XN, XU, WEE, A0, XN,

T EERE N, T2/(01ET /02 (Ne11) £ (Matsumur, 2011), IEEIRPE S SEC BT .
TILEHTF S,

5 A

FEANMILLEAR A SHHLS LI, A4 SOEROBMBOM eI, BRIEMICE, 7Y
SNVETERRORTRTY b7 b LHEE LT/ F x AX—ikIc it > AW 21TV (Prag and
Neave, 1997; F1if 201 1), O L@ERME S/, WEBOMRIEFRH &R, M0N0 Tk
U T—ACRBIL THRML = 3 20T Y 2 M X B3GERET L R B U T8l 200
il Lz Sl idhmiic & D BIBiER TS AF v 2 #H (plafriend) Z&H Bz,

RyF 2 A —E TR S MEHIETSOC I LT, e S A S ISR I & - TR & D BiIc
U7 BURHA A OB RIS & 7 — 22 U Ciok - kD, S otic, £3Femitms (BM1
P 22.9) OWPEEAEMNOTARIE L. BOTHRRIERINC X 22 BOERBHOEE IS 15
BMI21 LI FOBHERKO B0 FEHEDIC > THMERL 2. FEOME L, HEICIZIGEO R 0.5mm £
HEREOEROKAIGEM CT CRF - Wk, 27 28E), 7205 RHEEE 8 LRI OR L2 D
(FUFBFRERVOET— 2L ZAMTOMBRTOLRML, MEEZKEZERTETOMICOVTIES
BHFICHBIC S 2N D . SHRLROME P R 6 Ui,
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S B S - MPROMR

6 R
BiR 4 SOURIEETFi

KABFYNE, L BB RICES Tl TRIAL TV 5 L0, HEirofz (Walker ©3 ~ 4
: Bruzek, 2002; Walker, 2005). ffERMIZHEMNIE S, DIEE M- TOh -, SFIRR L L
AR L T, B, = 2 OIARIHL TV3 L 00, T ORBHCIHKUT B E ST 5 C
LT E (Buikstra and Ubelaker @ 3). % #(3FL2LIE <12 LTz, ASOFREENERIL (Buikstra
and Ubelaker @ 3) T&H D, WSS OMMTAGICTEL, BE el durL, AlTEEE s L
S IRYHEO EATHIR LTV, LRZRREOREIZ NN < . FURZSREI 17mm, ILEZSENE 9mm
T&H- 7= (Nakahashi and Nagai, 1986), HJ=4 O RIAL TV 2800, MABOEBENG A+
A BROFESARGC D 5h, A F A REOFRE Y RIFTH 2ih 2kl LTYRHEEZRL
TWe, ThoomERESINCHRI LIRS, 4B AHOEE It L iEEhs,

MR G, ORI RIS (R TE DL KPR O 2T o AR & R L
Twah, MLZERSH S x> 7 [Lovejoy et al. @ 3 ~ 4 (Lovejoy et al, 1985)). HifiREGE. 74
ZEE0E < Lid ke GO~ TH - 72 (vaull sutural ages O A7 4 ; Meindl and Lovejoy,
1985), CHSOFRMPS. 485 AHOECERE. 30 fUr5 40 faiigE T LT hiz,

FIRIET

T SOLBLT ORIV N 38 1, BRI
EMOEFIT L > TEERR LB > TVWEDTED
EETAML, CAUCKETTRMON Y ONRE &
VT, FisEekoBREfeliz, AWt G0
SR IC N L CRR LT — 2 EEnT 5
Trickh, HllEBHETRBCAETSH- 2.
HRES T RROIENAF D 2457 b B it & & R L
TWH ., BUCRERTERIEEN TR, BEE
MEDVTRELREESHTCHE LA S RE £ mET3RR07— 2 20HSbE LHE
S, OB, KEFLELA Y AL 5 aEsomaine B0 T — 2 EReRES ¢ T RE
rEETHED. BEDBABEETF—F . Ry — I —i2 2em.

HiE38 AR4SMEOTVR2IVETOBR

FERES YR

RS, R & ONRE L R TRIIC D EAYD . MURERMNRIL S B TH D SIIRSETE e s
I L O BAUSHL, %EUHIRAICEINL T, Led > T, LliBIC 34 2HE 0k Fiam
DIER. VVORMBICHREN, REBORMPEATHD, FS5A5H5F+ T4 A3 Tiliksi
i Tmm BIEORENH LN, + 23 5 B 40mm B i BREE & 25 L T i I R
BRI TSH D . RO XA S 2 L OORAEZZ LTV EEA SN S, K B/
I LA RSN TR LU e, 2O S EALAMOL T, 51, AR RS
VRO RS D Ik E MO RS hED, COmMOSS RN TV A ESrEMETET
Wby, CT RO TED4AA > TWiEW LA ICEA A, B TIENGER2ELER 5, B Pt
FHRATSHD , LR E THRMZE S ML T U, SURNO Mg TR 3 IconTdih e
Ficth, TREDENSFMMTH >z, MFEHL. GHHEOFEIC 2 X Imm BEOHHEN RS,
A2 EBIEE L. ARYIHOTICHELZEML T,

FHEHC OV TR, THEO FRIZIRMNTS b, AmECeREt L Edachizhof GH3I K
E106 06 Y RS Bk & PR BT E TR A S hindr o oo lZERO NI MTZRED Lk b &8, F
UM A o Foe A AL 4 X 3mm BMOKEE T8 2/NEMEO TSl L Tvie.
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WA 3T FARTEC IS PR A SRRSO TR R8T

FBLIE, P8 ~ Smm x 4 ~ 3mm BIEORE X THD, WMHEHHRENHRR SR -1,

HALMOFRRULE 14 R, FY IR X33O 5 B, dHLEA IR L TV B IBEIIE, 1L
T & SICHEEME RS CGF 14 2). EF@BMEOBEE TH OGRS REL ThaBEcE,
FRIEY 2R OEHN s SIEH AT~ O 2 RS T 2L fe. iz, dPillSUE LA BEEN IR L Ty
AEcit. MEKORENMOBAT— 2 2HEbE LTRRL. ChESHL TiHsoniZ ke L
oo BUAMICIZ, FIfR 4 BTRIAL TWA/853 ACOWTEHEN | BTG EUOT 5 2 VIERT—
#, PR 4 ST E S REALTOSIRE FRICDOWTIRAR 2 SORE FROT S 2 VEKT— 2%,
HtEBOERE TR GbE 5 T LT ENEYEMRICAIE L, e b SERICBIR LT,
B4k HHBEEHKE - W7 I7OARERICEHAERBHA LTS (i

An of BN I OYy7 WA RER RER

| ERAR 184 18z 1883 200 204 - -
5 BEEER ‘roog) 101 1035 108 m =t =
# MERXE 137 148 w2z s 143 - -
9 B/HREE 104 89 852 9 107 95 54
10 BAWMTE 123 14 125 120 128 125
11 BES (128) 128 128 139 137 - -
12 BXREE 108 115 = = 122 B, =
1780 —JLE B 1M 13 138 = =
23 WEAER 515 523 - 566 = o -
24 AR aiz 303 - a2 - - -
25 EPERER an 358 g4 385 3885 - -
40 B (1o 102 100 (108} 1082 = =
43 LN mizs) 12z - 18 - 108 1o
44 WM (g8l = iz s 1o - -
45 MR 2 (r3g ™ 148 138 (142) 123 - 148
45 b @60 ™ 105 91 (110} 1082 & 108
47 i 1068 107 - - = - -
45 L (s (652) 855 834 68 795 o 665
48 LI (o) = 63 859 68 7 - 64
50 MREME 218 19 212 26 0.1 - -
A RRAREE 75 - - = - - -
1 424 455 az5 5 483 - 45
52 R qor + 0 209 38 24 - £
54 A @258} = 26 268 305 a2 = 32
55 A% 78 49 458 40 5 - 45
57 BRBNN s 7 108 = 7 - -
50 EEISMA (54) 52 = 61 57 - -
61 ESBmE 0 - 0 692 - -
i 16468 - 988 - 1o - -
FS MER BEE 194 - 155 - 214 - -
Lid s 1 106 = 7 - -
ss RRENE 39 » 3 o 4 - =
20 MEWAR @ag) = - a1 - 1062 - -
S MLERENE (ras = - ns = ELT - -
72 SMER 825 - e = 84 = =
73 RMEA 218 2 L] & L] = -
74 MIEMEA 269 - » - (1] - -
WEEFSLR 1531 1547 1554 - 1610 - -
&1 MERERR 5 818 751 185 00 - -
a8 MR R 758 801 839 842 48 - -
9:10 WIELTE 248 781 782 808 838 %0 -
17:1 SRR 152 736 72 685 867 3 -
178 BN 1010 W05 (23] 907 5.1 o =
943 WELEBT A 924 5 - 822 - - -
458 HIRALT 1018 973 958 954 1000 - -
945 HANERS T8 618 700 674 748 - 653
4745 BRI (K) 788 743 - - - -
ATAS BT (V) ms e - - - - -
4845 EERN (O 469 455 485 M2 508 - 462
4346 EHRH (V) 680 624 = 618 - -
4317 WNRRRK a2 489 489 496 564 - -
50:44 BRIENA RIS 29 170 - 234 = - w
BEBERE 865 - - - - - -
5251 HERN 125 659 613 T8 en - 58
5455 RAN 533 53.1 585 62.2 852 = T
6160 LEMARERE 1296 1346 - 1148 1214 - -
FSFC MERTERR 184 = 157 - 195 - =
5880 SR TERM 328 - 283 - 571 - -
- 4 ” 331 - "

HEEFCALERI LN, BARRE
m AMRfOLn nwlnnaasummemu
« HNALE QMDA KN RBLTLER o, BEKD T—HTHBLAELY:.
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oA

BFAEOME I PRETHD . §iFRSE T Tmm, 7L ¥~ T Tmm, FHHESHIT 6mm,
12~ 13mm TH -z EOMOFRME L e 14 L L8 43 4, 544 i,

SHE - RO

W15 REEB45 Bl L,

WK YT LT TE e O

@

=4 S ORT
RN L AR

B
- - xmm

- -

E v, . Wil e
H i " a2
‘o * n R ]
3 £ abrT =%
H = £
= - — sl
A bomtm= =
PEILEg
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- :
H o
H & 5
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" 5 H- 2
i I T T j
o o & em| w e %o
P S I A
TEEE ¥ j=ET Ta
'-’.°"'.. - X = :-l-- _-.*-
' _ A SO -
| 3

T

ATMRAR G FANEAE, CR/GNEAE, DV -TLYTE EREEETY FEREETH , C MAGER,

HHWRRART 5 D SER

M

W2V

L#ET

SD WWTFR

ML RIEER

WRHERICEUTHAEENS (RS, B, AR, N AR, BEL, A, LERGE..

FHE RARHIMEE TEICESHE
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B, H R FETR
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TR
SDWLTEE

LT

. ..-.__w..-_. oA [r— —mpau#..: * anawn
. ge .um.lm_... ) aname o s® nvmw-.‘. ¥ - asaue
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i il Y ik =
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1. ._.m..m. —— . ...n.fw,... e .....+ e
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. e s il LY A
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FETTIT
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S B S - MPROMR

R IC DV T, BN 137Tmm TH Y, HMIBGRIFROD TR LG, il RS &
ORISR O FRICHHR LTz (B 43R B). Liehi-T, SiahiAiid 184mm & HENAE L
Lo0 (43 HA), SRRRUREIE R (74.5%) ICrBE A, REEDSRUVEEI 15 & EEPEhYE L
Bk 101 SOl L, WiLL7 Sy s 1 Sl L GR43ME). F/o T LV, A htL
o (CULER, Hediir AR A O TR &AL . PREREURIER, BT AN, LT 2 S
O TFRIEME Lz, 235754 =7 L U<kl 138mm CH D . #IMIEGRIHUS K OECaT IR O
THRATHD, MEERAOPELEEML Tl GH43 D). Nk L« 4 - LD HTRIHU
HOFE XD hEdotz, TORE. SiERATEIESEH (752%) Koz, &IEGEEHONT
AEEAS RIS M o o (G 43 B P, F e, ML O ISR R L b FUS S o RIS L 7.
WA RIS, PR (101.0%) ICoMiEh, #EGRERODT TREEASR L > GE4318C).
A LB EUREH O AU 0 TR L b U T o B T,
WL il O, Afikofid sk DRIk - e SUbilEigi 104mm TH O, BIIHGHRIF O TR
TG 101 BERn TR E COPEBIFLE U CRBTE IO REO LIRS U282 Tvk OF
43[C). L7t T, BEETHgANTREEE 75.9% 20, BMEARIHCOPES L UEHOEROh T
BRTHok CH43BEH),

HFCOVTE, BITSmE PRI ZN TN 139mm & 96mm TH D, HMHIAE RO W TN
LWATHENNE ok CHA4BEAB). E#iE (sd) ZHEEWT 65.2mm THH . BMITERIH DN
TRIETH D, WWLGHHE 101 5 EOERE 14mm LLECE->7: R4 0. Tl K7 E 46, iR
SRR, B AT O FENSE B L Tz, 208, AR (2L 2) 314 B (46.9%) iCaiEh,
VLT 101 457 B < FIH A AR Wik L B U e (35 44 M E). $ /e RT R, b FUS I,
RSO, R LB & PR 4 5 LB AE B A ORI C L 8 BT A
W e RO BT BRI & OSSR & o Fos IEHIRDREE 1 1.8mm TH D, BEIRIG 33
RO LA D, RS X UHEC PRI O P& DA <. Z0MORHOTE Lok
BRED-LEE A RID), B THUREIE 32.8% L4 D L EEMLL LT 101 5 & O RIEREDN-
fo (44 FH), ZOfOsl FUsHE &~ b+ LS ERIE U O TE Skl Uz ISR (R
(72.5%) SN, D5 v 7 L S EMR 1 SR DM, @I 1 5, BIL UTER 101 S &0 &hotf GF
44 [ F), ZOMOpHEREH, SSRGS b LE RO L D PR,
PEASEEREAaL R 7 U, B KT LR O MG RN YR D PR L OB I K Eip oz, BOREBUEIL

ISR LUERHENE - FEr YTOARCRICSH A TEHA LTS (81

B 8 IS WA EAR BEA REE EHE So0Ur
15 17068 1% 28 38

65 FEMINEEE (1266)~ 1194 - 130 - - - - - -
66 FHifAE 100 - - e - - - - - B0 -
68 FTRAR 80 5 - - - - - - - Mo -
69 FhHAW (3z5) 3 - e - - (21.5) - - 300 329
69(1) THIERE 338 5 - 359 33 274 297 269 280 308 283
69(3) TN 128 = = 123 13 180 121 133 140 162 134
70 FHER (58) 58 - 808 - - - - - - -
71 FH#E 34 33 41 413 - - - - -

71a BTG 34 24 M 410 - - 395 - -

79 FTEA 124 127 = " - - - - -

68:65 THMEERY 632 5713 - - - - - - -

68:66 THMERRY 800 7185 - - - - - - -

69(2)6901) TRAMERS 378 - - 343 361 584 407 494 500

7170 TRERH 586 569 - 678 - - - - = “ =
REETOALETICESHM, BUEER

* ME5. T1a. 79/EKaifu et al (201 DIZK - THESLLBOSH - WESIM.
m FMRAO-0H, BEFMHNALE SR REMOERE2EL].
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S B S - MPROMR

B (53.3%) aBENLA BIMIAGEEHCOWCE, B B0 T Bk S e ok
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Report on Survey Excavation of the Shiraho-Saonetabaru Cave Site

Summary

The Shiraho-Saonetabaru cave site was discovered during a metric survey conducted in 2008 prior
to construction of the new Ishigaki Airport. During the survey.
some artifacts such as human skeletons and marine shells were found in the cave. We succeeded in
extracting collagen from these human bones and measured it by radiocarbon dating. The collagen was
directly dated to approximarely 20,000 BP. Thereafter, we announced that these are the oldest human
remains discovered in Japan,

This discovery led us to conduct a rescue excavation in 2010 that covered an area of 60m?
overlapping the edge of the new airport construction. In the cave sediment at the site, we found multiple
archaeological cultural layers dating back to the Paleolithic era Late Pleistocene(approximately
24,000-16,000BP.Paleolithic era), Early Holocene (approximately 9.500~8.500 BP), Shimotabaru Period
(approximately 4,000BP. corresponding to the Late Jomon Period). Non-ceramic period (approximately
1.800BP. corresponding to the Yayoi Period). and Nakamori period (14th~17th century, corresponding to
the Gusuku period).

Prior to this discovery, it was estimated that the oldest known traces of human existence in the
Sakishima Islands were from the Shimotabaru period. However, it was also clear that humans had already
arrived on Ishigaki Island much earlier than this, dating far back to approximately 24,000 BP in the
Paleolithic era. These findings may fill in several previously unconfirmed blank periods in the history of the
Sakishima. Based on these significant results, the Okinawa Prefectural Archaeological Center and Board of
Education consulted with relevant institutions regarding management of site, and it was decided to preserve
the center of the site in-situ within the airfield. Subsequently. with the aim of appropriately evaluating and
preserving the site, a range confirmation research excavation was conducted over seven-years from 2012
to 2018. In total, the final survey area was 74m? including the previous rescue archaeological site.

The principal archaeological features and artifacts recorded were:

Layer I (Nakamori period,14th-17th century): Fire pit, some ceramics, and pottery shards.

Layer Il (Non-ceramic-Nakamori period, approximately 1.800BP~17th century)

Non-ceramic period: Tsunami sediment

Layer IT1 A, § (Shimotabaru~Non-ceramic period, approximately 4,000~ 1,800BP)

Shimotabaru period: Human remains from a possible cave burial site, possible stone-paved path with
metamorphic rock, a fire place built into a dirt floor, some pottery shards, stone tools. perforated wild boar
tusks and a shark tooth

Layer Il B (Early Holocene, approximately 9,500 -8,500BP): Quartz flakes which may be from stone tools,
some lithic materials and pottery shards as well as many wild boar bones with cut marks or spiral fractures
suggesting processing by prehistoric hunter-gathers. Pottery shards that accompanied these remains are
currently being analyzed to clarify their relevance to Shimotabaru-type pottery.

Layers 111 C-1IT E and IV (Late Pleistocene, approximately 24,000~16.000BP): Approximately 1.100 human
bone fragments including partially-complete skeletons.

During this survey. a one-fifth scale survey map was created, which recorded the three-dimensional
positioning of a majority of the artifacts confirmed visually before they were collected. From such an

123



enormous quantity of data, it is possible to recreate the spatial relationship of human remains that appears
to have a conjunctional relationship or be associated with the same individual After collecting the human
bone fragments, we will identify individual pieces and join them as part of an anthropological analysis to
examine the same individuals and calculate the number of individuals, Our preliminary estimate of the
minimum number of human individuals shows that there are currently a dozen or so.

The result of a thorough investigation and analysis found mainly human bone fragments. At
first glance, arrangement of the confirmed human remain was dispersed. However, we noticed a trend
when unearthing these fragments. There was a certain regularity in that human bones were distributed
horizontally and assembled around cave walls and fallen or fragmented rocks. Particularly, in the bounding
rock distributed across the entire H4 grid, we also identified partially articulated human remains of an
individual, so we assume the ancient people deliberately placed these remains in such a state. We are
currently conducting an interdisciplinary examination of these remains.

In addition, collagen. contained in trace amounts in the human remains , was extracted and
radiocarbon-dating performed multiple times to identify chronological data about the artifacts and
stratigraphy as well as analyze cave sediment. We determined that stratification of the sediment at the site
was maintained without any inflow from outside the site. Furthermore, we analyzed the mitochondrial DNA
of ancient human remains to clarify genetic characteristics. It was indicative of a haplotype group having
its origins in Southern China and Southeast Asia. These regions are believed to be situated along migration
routes to the Japanese archipelago.

An issue still remaining to be resolved is that no stone tools or other clearly man-made artifacts or
remnants have been confirmed from the Shiraho-Saonetabaru cave in the Late Pleistocene layer. in which
many human skeletons were found. Nevertheless, there is a possibility that, as aspects related to the time
prior to the Shimotabaru period, which had previously been a mystery in the Sakishima area, come to light,
there is the potential for revelation of migration routes, human traits, mortuary practices of the period, and
the ways in which they used cave sites like Shiraho-Saonetabaru.
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