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22 REARHARO RSO L R

BAr e, CBHEE
POHE ax 2:) REMMALA
R (A - T3 1 1908)
AL (B | BAR (%) LI B | %
- T
) ] | K 3 d (% : 1958)
5 R [ 3384 35| 38200 382
5 chR&RE 83 7 — 1321 na| 1220, 1080
4 chREEE L = 101! 85| 1000, 840
45 PREHRR 556 1 — 7661 71| 83401 79.30
} : '
LRA ! ! (T : 1953)
4 TS 571 + 533 582 507 58871 4991
5 hREkE 225 | 197 239 | 04| 2241, 187
5 e 173 | 158 175! 11| 17740 W0
7 RERE 82 1 58 6521 §5.3 6227, 8411
7a PREE 65 |, 58 ‘ )
8/5 SRMERH 769 | 802 727! 690| 7955 7510
r T
LI ! ' (4%, : 1951)
1 mAR 240 i 215 23521 2090 225090 20211
2 hHE 222 | 205 202, 197.2| 20819, 188.13
3 BE 43! M 445 3|S5 | 4045, 3469
3/2 BERN 194 1 2051 192 1955; 1949
4 REHTE 156 | 149 H '
4a RbhRmE 152 | 72 14.8 1645)  14.56
5 RBERE 14 1 98 } H
54 MR 731 | ; i
5(a) HEE % | L !
5(5) hR a5 -1 - 43341 3756
5(6) b L] 303 | 325, 73| 3389, 28.88
5a AREiE 123 | ns! 103 na! e84
5alda REMFRY 89 6921 03] N7 eTM
T - 1
R # ' (s : 1981)
1 mkE 26 1 233 26251 2260 | 241520 21869
2 4BE 27 | 208 223,  2014| 21067, 18111
3 RO a3 393 339 3685, 3216
32 BERE 181 178 67| 17481 1682
6 HEE 236 | \ i
1 RRERE 134 1 123 142! nz| 132 wn
12 HEmE 188 1 136 183 140 16200 139
112 ARHET AR 73 873 | 845| 8094 | 7694
13 B 20 ! 183 22! 172 2082! 1716
14 kR 21 1 28 2551 28| 25170 29
1314 MR 790 | 828 | 795 8216, 78.37
1" MR 129 | = 124 06| 1238 1039
12 FEBAR 188 - 17.0 145 16.63 1 14.26
1112 R ARET IR 686 | 732, 735| 7453, 7316
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3 R A SO TEBAE & HEEE
Bt dem, *BHER, PAREEEGOLOTE. hROGBERELTVS,

M M e
RILET AR TN
AAR (B) | BAR (B HEFMRE (1928)
Mattin HEEE £ & B | % Ze | me | B
AR : : : ' (A { 1850)
1| EAR I L I : 4182 1 3828 | 41205 1 38210
2 | BATER " 1 : 4142 | 3778 | 40805 | 378.20
6 | FRERE 20 1 M2 291 281 203! 50| 2760 | 2466
817 7| k@ 273 @3 WA 25 %51 240 | 223 1 2306
SR MBFERE N72 1 1253 | 1018} 949 | 1146 | 1038 [ 10572 | 10756
8 | AwhRm % ®%! 8. @ 868 ! 774 | 8360 | 7440
8/2 RAURE P28 : 2.0 1 206 | 22042 1 1981
9 | s EmE N4 307 208 238 305 | 283 3086 | 27.86
10| MELERE 62 %39, 241, 232 242 | 216 2535 | 2245
w0e R SR B34 | 676 1 809 VI8 5 768 8218 1 8124
BER ! ! (bR - MRS : 1960)
1| Bk DoM3 0 9! i AT
2| A i479 | | i 4504, 402
3| BAN Yoz e ! 1988 | 1816
4 PAEAEA T M6 : ' 31.09 1 28.87
5 | PlIES e, | 2103 | 1883
6 | ARES i303! 239} 4 2710 | 2453
12| SERN -3 : ' 9210 + 9286
32| MERH Lo438 ! | 4408 | 4548
56| BANAERM I | ! 7817 | 7692
= &% : L : ! (357K ; 1981)
1| 28 360" | : L 314 3459 + 3181 | 32038 1 29825
3| BALEE : i 854 | T38| 617 | 7450 | 6593
5| T ! ! 433 502 | 453 513 | 4584
8 | dukEitiE U3, M6 . 282 287 321 268 | 2873« B7
9 | rhiRE 23 22, 208 207 196, 177 | 279 | 203
9/8 AR 650 | 671 | P21 615 | 654 | 7826 | 78.68
8a SERILBERIE 38 | W9 N4 M 34 302 N77 1 2895
9a M FLARRE 231 i 235, 22 238 29 | 19.0 2510 | 2251
9a/8a SRR 645 | 620 ! HEN- ] 622 | 628 | 7826 | 77.28
100 aE 80 0 73 73 774 611 | 7225 1 6528
10b/1 BERH : 22 24 | 210 | 2268 , 2206
L : ; (e : 1961)
2 | @kl 221 204 i 770 181 | 1481 1 1381
3| kg mionz g, : 121 | 99 1094 | 954
312 PR 524 | 514 | H 690 | 661 733 | 701
4| heE 54 54 520 « 436 | 4338 1 3895
4(2) T 189 | ] 1984 | 17.33
E# H | H i |
1| EaR {oB2 0 468 | 500 1 454 i
2| ERE To386 | - a4, 38 .
3| ki P304 = 89 | 5.8 !
2n RRT 731 : 827 1 838 I
an Lk 6.1 | 1 578 | 5L i
LR { ! | : '
1| AckR IoB02 1 679 ! 762 1 696 i
2| oW H L a8 ]
| & HEEE Y -4 400 ! 33 !
2n RRRH o419 i 553 1 543 '
7| mERES P52 ) 63 409 i
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VS R AR ORE - ERLEFRR I b LD < REET

BT (LR kM 1R

1. BUBIC

AT I B IR AR 4 0 RIS & M+ L A AR RRIZIIZoWT, BfFTE 5 v 7 R
a5 F YR L, FORERUFRXOREREFLEREL 2. 97— v ORERAKELE, )
Lig w2 R T s B A0S S In L OBk 2, Lisdt=T, 95 —¥ v oR&iEEMET2
SR AR S Ay BOR A RET A LT 5, BEABEEIFELLLELILNER
POBEH TR, FOLEBRELRB CREALNAE (RRZ IV —TEFIBIEFTEL, Lidis
T, 35—#rORE SEAEEELRET 2 2 LT, ORGSR RSS2 RE, B
wiEET S o EATEERIC 42 A (#1412 Minagawa and Akazawa, 1991) o

EEOMRFOERIZERL <, FECOROBM T RIEEMNFTIRE 2, ERTIRAMTE
Z L HERETH o RELEHHEICOVT Y, FIFPFREMIC R > Td, FHRTIE, FRibRED 6 H
£ LA AR OWT, B2 LOBRARS MR LB 2 WA 505~ 1 g RRERML, B
HFAa5 Rkl - R L THFISL 2. B ARREESTTAZEICEST, R E S
B EET RS ERTS o LREB BT 2BERCESRL LWL M TE 2 MHRESH 5.

2. FRLHE

AR & B A R LA, 35— VMBI L 2 BN L A Y, AR
12, 02mol/LO7KEREF b Y b ARSI IZEFRIRIT €, 7 I VERG K OREATIRE E R LBREE L 72,
Z OBMEBBHI05EE £ T — A F 2 — TP lmol ALOEME B T2 Z L ko THYBIINA FOF
TR A P RERT L, &9 LOBELLHFRIEOARTR DT —r v b 58, HRRAROL 2 -
3 AT AT H B, £ TIT 7 FBNERCHRERTED LAKIT#EC % 2R EH
ALT. 6125 —2v L LRABDESRBNETS (£7 7 10, FRBIH LTIk, 90T o#k
10mLACAI2EM, B9 F bR R L TROHBRICE O LA R HEERT 5 2 L TamIitT
BEFFY - T3F—4 %I (Longin 19TD)EHE) .
EROFETHBERLETF Y - 374 Y hbH05meE AWML T, RE - SFEE RIS I
Bl FSELRE AT ESIE - RNERER GRS A7 AL A LA, AEmE, W
1T % | 7:Sigma Chemical# 8¢ % - 4" (COLLAGEN Insoluble Type 1) &4 2 A Ve M
ATAZ L THELER, | BREEGRERACEAL (8°C) T01%, @EMEEL (8°N) Ti0.3%
BFThsd.

o THECAEELORETHE 8 (Fhy) Hizown THELRET 2, RIAOHRTRAMELD
AW S0 T, BN L OBELTFHETER L s HTREND . RETIIHEWR
zPeeDeei@ i+ DL &+ A FOLE (PDB) #*Av oM "CHIMAATEESI NS,



(5C/C) sampie
8°C= \(2c/%C) os ~1) x1000

R OBAIIANEE (AIR) *REBREE LT, "N/ NEOEBERT,

a5 —# M EEL DR TS A, RHRRRCERT 2 TRIESH 0, RELSROLE
LT, L HRERBOBAORELHEL 2, REOHES 5 — 7 » TRC/ NEH2.99 6360
MiaZermenTva  (DeNiro, 1985),

3. ARRBLEBER

F4MHHERETT, 37, C/NROENI T — Y OERED ST ALREN3BED . Zhb
REEEAA R { AN ORI L R 2 THREND 20T, KT 2B, 5B 5, L,
FhUSOFERERARO T~y LEML2EERL, C/NILE §°C lld 5\ id 5 "Nl £ A BB
BBEBbLE P ok, LENFoT, b BEOSIFERIGEN IS N ARGEICET 5 WML R
LTWBbOEELLND,

BWEEE L0 5 — 7 O CHIMEN LAY Y HOZFR LD bA4S%ROET CARET S =
LAHERT B, ARSI NTHRHSSHLOBESHEOT, 37— Y OHERRPLELLDEEE
LBIC T EC, RHEHICEE L MR A BOR L7 28 Mic B 5 50K - SERESE LI IE 2 48
BEAIEHTED (Fd), F4ITEARFR B L THD GRS AR I BT 55X - 2XR
KERO S b B4 TRLE P TRESRAROB I L )Gl LIFITRD ¥V — 7 LC B L
PEi A 7 V- FI RN SR D, Rz, MOCRRAYRIR L L # L onsBRATET A% E 1
L, HEFBIZGATEE { OHBOIHMRENE, —F, ERBCEELACHBTRY 7, Ex, FE
7 EOMBSAREER E LOHA SRS b, WBEITRL AL I i, (RERERD b il £ L 28
BHEATCIE, B RO AIHS S IRCHY - BEOABOE TERN AN T ZEESRO LRI, §°C
ESUNOMTRAELHE (P =0621) FEOLND I Lrs, RERNERTIIAN LT IMEAD S >
2 WAFIF ShTw i LR S 15 (Schwarcz, 1991} BIAEO L B 1 BB ERO—RIIC MY & HARD 2
FLTWD, ShIEThEhll LRk bFE Ly, 7, REFRILARE D b -1 L AR
ORBEEAN P OIX2 ) R CORBAMFERLARRRCH oL LOMES 2 Sh T3 CkEIRAY,
1996)0 L2 LAEOSFHRETE, MHRHLBHEOL L6 FROEETH o bt MRT 52 L3R
BTHE, LiL, whwd [MCRHE] THEOTRMLHNS LT ERAEFLCHBIC 2T
. RMEEOM IR R CHEE 2 AR o AT REREC LI THS,

—HC, AREHEO L) —RiEEOREFNTTRERIRLTEY, 22005 ¥ 2 H0 1 DRIEEOMA
BThH- LTSS 5, ABICINT 2 AR, ILAE, AML b CREEDORTFRIBIMERT
Wi, FEAMREEECAETIZEhb, 7 - w20 CM b oRERSE T AP LTIkt
WTE5, B EFEAICTMTZHEARIHAN OHRERE (MCRARN) Tk, 4 - 28D
BAEEAH 2R TH Y, Hete LRFEAHRBLHEL TS (R, 1982), ZOHERBOAFIC
B BEE  REEEFAMALT S RABRRE & FHICBEY & CaY - AR CRARN % SR S h
72 (Yoneda et al., n.d.)o HRMBBETIXH 4 - v A% LBEWOFE £ 7M1 5 W ME L T wal, M
SRR b AR CALE LAYy v AR EERALLTRENELORL, HE VI, HEE
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Broikso7 7 EL KB RFAIMELTED, MELBIER L BRETRIS M BEWEM S 20N
ETAFLTHALTYAD, S Lhkyv, HEEEL BT D L, REBWOMTERIE, BREL
KERMARLTEY, RILEHTIE L DS OBEWIFH SN LI CTHEZ, —H T, RERMNTLR
MOFREEIAET 2008 (MR - 3®I) T, 2o L) cRERRRofEmzRR ST
A (iS4, 1993) S50, SITHGREERTS I LT, MGG B HHRTAORE RoREY
HRETHOMCTEL LM END,

4. 8B

W T, REFRBURET O RIBERS & i+ L DR 0 AR IER £ G, BGE - BlEE
R T  REATTE BA L, TOMER. MR EHE L MICBRURE T, o °ClliE & *Nfliic
HAMEERAERL bh, E2HBOS YA REHALTOR I Lo dith oz, 2OV LD, BIF
ADTHORRIIFETHCHYE PRERRLTWARARY THELELONE, bI—HOF ¥t
BitEEAETHI RSN, TENERMELTELY Ty - vALETHNEE LARFEGI MRS 0L
HERHO—RTHoTRENFHERTE 2, AROAARL T, BENKEEEEIRBOL6N020T,
Sth, BRASENLHPNHREJETEZ LIL T, REOEFEENMCERT 200 ALLETE
Zdpb Livkv, BRI A REORARR, BRILOREELHO P TEZHITRELE
BehHh, FhEES L THROMRTEBAAL Z LAHETH o1, KEHAICBI DM 2 2 8%
FEORGLABOEL LORSHLMENEO PR s,

BEULM

il RE M O (1993) AN AR OFHEERE. [(H) ESFREEIENY > 5 - RIAWEREN1L
Pk N E R R R AN T PR - AGHSREE] pp. 445468, BAMBFAT AN RBRER - £
HREFSAR - () RIPMEETEMEYy—.

DeNiro, M. J. (1985). Postmortem preservation and alteration of in vivo bone collagen isotope ratios in relation to palaeodietary
reconstruction. Nature 317, 806-809.

Longin, R. {1871). New method of collagen extraction for radiocarbon dating. Nature 230, 241-242.

Minagawa M. and T. Akazawa (1991). Dietary patterns of Japanese Jomon hunter-gatherers: Stable nitrogen and carbon
isotope analyses of human benes. In (C. M. Aikens & S. N. Rhee, Eds.) Pacific Northeast Asia in Prehistory: Recent Research
into the Emergence of Hunte-Fisher-Gatheres, Farmers, and Socic-Political Elites, Seattlel University Washington Press,
pp. 69-67.

PR (1982), FEUAIRREF. [REFRE FEHTHRE £ 1 BOEEEML - WE)) pp. 550584, (#) REFREFTE.

Schwarcz, H. P. (1991) Some theoretical aspects of isotope paleodiet studies. Journal of Archaeological Science 18, 262-275.

I M- FERE - FA M- ROEE - FB W (1900). BEFRHEAFRFICBITLRE - AETEEELS L Ul
FEREIET (HREOWHE, BT 35 (), 293-303.

‘Yoneda, M., M, Hirota, M. Uchida, A. Tanaka, Y. Shibata, and M. Morita (n.d.). Radiocarbor and stable isotope analyses on the
Earliest Jomon skeletons from the Tochibara rockshelter, Nagano, Japan. Submitted to Radiocarben.



B BN ARG 50 SR - EEK ; = =
LR, *NORAOHRLEIEE BT Lai] S| i | he bOD)
WHTTRESES & 3o B4 1 SELEAY 6.01* 1067 —21.39
Rk 2 SEAEAW 345 8.07 —18.64
i 4 5EHE A 456* 10.26 —19.24
BHSEREAS | 60| 107 —2065
b6 FTEIEAAR 317 10.21 —18.07
R 6 SRIEB AH 3.4 8.44 —18.18
174 6 5 ¥REHE G AR 3.26 B8.56 18,31
WRSSEE LAY | 33 | 719 ~1854
RE6SELE] AN | 350 821 —18.24
1R 6 5EH K AW 320 7.39 —18.53
RO BEHLAM | 213 | 036 ~ 1824
6 BHAMAR | 32 | o1l ~1802
20
15
8 10
z
2 51
0
-5 " : "

3°C (PDB) %

Weall -4 SHELARERBEANBE LS SO RC ST 0% FERERMELE, IHEBS LT
R & O, ORGRIBRR. XMdirbass. DERIohEs THAE L2 Y ROBRISHERY, RIGRE
EACHRM T 5 Ol E S PNEOMICEQHMHFBH 5 W LD TERMIRERL TV,
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SR fRGEE L OBEOBERDE. FHIA A A% LEL T

SHEKEWRMIIRRN KR %

FHBWRAEOH RISV TEET b, FORFREBZEEYE 2, SEORRREALEL,
EOROVERALTV 2, # v Fy— 2 RBRENIFRENCRLLVERTH 2, SHIZEFERALTY
HLLLBMRLTVAETHS ), 2BOBET V2R LTARIEYTHE,

HAEER U b
WiFL#@ Mammalia
WEH  Artiodactyla
¥ ## Cervidae
=sk»¥# Cervus nippon
1/ %# Suidae
4/ Sus scrofa
&MH Carnivora
4 Z# Canidae
A% % 3 Canis lupus hodophilax
28 Ursidae
W ¥ 7%= Selenarctos thibetanus
WHiH Rodentia
Y A# Sciuridae
LY Petaurista leucogenys

HAERR

BEAEHYHEA S 2 THD, M=V 445 IPFHEEO—], 2OV F I T ITOTHE
REN1FL A EOELFAEF L AEELTVA R THD, =kt a 31, BREOS bWEWE
HTHLA, EEFETHE L LEFO-HESMIHEL Ty, EEEP S IR CBREbHELTY
E-

SROLICHATL 1AL HAAUATOMBLHEH LA, ThEFAZANRTH Y h OBLIEN
A7 v025BRETH N, EHRIC A4 F0, ThUAOEHERED &) 1207% | MRt oRes
L LTRAEAZBWETHS,

ZhFAHE

15+ 3 FRARTE (BEEM) oMt L Tva, B EFEHEN, 5 THHER (THEE
ETHEED--4), RFETHEROBEA LR T, Wi LEXAONE 1 ~%3 0, 83 A EHl~%
2REEOTAR, TRHIGEPEIWE 1A, $2AHEPLBIKANICOTR, EXE 1 DRFLE 2K
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Hili$ To10F, SHTURIBRoTVE, YOWLIEFLALBELTESY, phhfvEkt#ioh
b, Bt &3 cuBRde it LTvekv, BRTAHAYNE (. BRALSALSHELTVHED
T, E-WHECHS ) LR S b, LEORAE (84 0EN) BBMOERGEI253 ) EFRIEK
&, O, TFPSHERRLIHTTO=R 33 I IOONOKES (203 ~2278Y) &b
Hka . MTHROBEAROF+H I (2343)) LERMLREETHL, T2 THORAH (8
1AEE) b, EEOER2733 ) TR NIIF P L BRI M TOZ R o H 3 (2472643 1)
LN EHAENKEL, BEPEAROENAA 7 IOLI LEHEOF 48 I LCREVH, =Frtd
HINPTHLoLbRELZLOO—2THA, HHRAVTHELH, THRORKEORES LS LHL
TAAOU BT,

MBI DK E A A h 345, SORRBFICELL TwAZ & TAKREy, RELATH, A
W LA R OBEUE RS, o, TETRTEREEMGEORSE (REF 5 HTRL)
MobddHaINFHLLTVS,
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HWE RS

SEOERAR CHEMERMA+FHRT I ko L, BBOYNEVHIBMLP oI biboT
RBORIBHIRELMEL 2o LOLRNS, SURNTOMIRHE - BUIR T, HERH -~ PLpto
BEOREL WA LCORELREEHES (BONAILIRAREREL VAL ). BB EIlowTHE
EVRCHBELALBYTHEN, TRECZOHRELA<BHE Lizv,

1A MU - B OB, BT

1 e

AR &M B MR - BB, BEWIC BV TR SRS O’ BB O AEEHES
Hibe, HEEE Vo ERTHE, SOL)LRMAHRENLOMMAATHY, 6 58AED L) 24
FOH 0 HIE, FRMTAROBLL2REIGIRTHTH A2 RROF T, EHTHRLALWAL
Do

E9FENBEL AL L, FEoAEAEL L AERT O #EF (RFRME i+ - 1993) 134
KAFRUA DSV HEERATZ LTI, KT EOTERVIEREE B> Td, SREOEIESART
Fizt A MEARSEIC LA, BRI ER L TwE L, DT, JLHHREFORIR &
Lo, Mt LABSICRANBECHRELIRTE I LICL D TBE, FALOGHICL - THRITE
BRBRROEFEEF I oV TRSHRICERL,

18 L7501 - 2 - 6 FEHI, WHEYA L RRRERE, B2p 2 AETMCRT B8 THE
ZERHALE, OO IR RIBO R ABA D C L S 1TSS, SR BBRECHRIE S LS
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