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R SRR RS 172 ¢ 1253 | 101.8 | 949 | 1146 , 1039 | 10572 , 107.56
8 | BHFRA % : 9% ! 8 83 868 | 774 | 8360 ! 74.40
8/2 RERH L 218 : 210 1 206 | 2042 1 19.61
9 | BikLME 314 1 307 , 298 ! 298 305 , 283 | 308 , 27.86
10| BiEEERRE 262 | 269 | 241 1 232 242 ' 216 | 2535 | 2245
10/9 B A ERTRE 834 | 876 1 809 779 795 1 766 | 8218 1 81.24
BEE | ! (hng - FRE : 1960)
1| BAS 443 1 349 | 4139 |+ 37.14
2 | BmKIB L479 ; I 4514 | 4012
3| BKE 2101 188 ! 19.88 ' 18.16
4 | HEES 7 X ; | 31.09 + 2887
5| HREEE L1922 177 | 21.03 | 18.83
6 | SMAEIR 303 ! 239 ! ! 2700 | 2453
12| =ETE L 925 : ! 9210 1 92.86
32| EMERE L 438 5 : 4408 | 45.48
5.6 | RBAEEIRE | 634 | 5 ; 7817 ' 76.92
B 8 i ! E | (857K : 1961)
1| &8 360% ! . L 314 | 3459 1 3181 | 32038 1 298.25
3 | mALiRE E : | 654 738 | 677 | 7459 |, 6593
6| Tig i ! | 433 502 | 453 513 | 45.84
8 | HRERE 343 ' 346 1 262 ' 287 321 26.8 28.73 1 2571
9 | kiR 223 ! 232, 209 | 207 196 | 177 | 2279 | 20.31
9/8 o SRR TR A 650 | 67.1 | L7 615 ! 654 | 7826 | 7868
8a SREFLEBRIAE 358 | 379 1 314 | 346 344 1 302 | 3177 1 2895
9a RETLIIEE 231 ¢ 235, 222 1 236 219 | 190 | 2510 |, 2251
9a/8a SREFLATMERE 645 | 620 ! | 68.2 622 | 628 | 7826 ' 77.28
10b /N 80 80 1 73 i 73 774 1 671 72.25 | 65.28
10b /1 RERH ; : P 232 24, 210 | 2268 , 2206
T } T } t
B B ; ! 5 ; (8 : 1961)
2 | thREAR 21.2 7 204 : 177 1 151 1481 1 - 1361
3| RRBME mr s M7 5 121 99 | 1094 |, 954
3/2 choR AR 524 | 574 ! | 69.0 ' 66.1 7335 | 70,1
4 | hRAE 54 54 ! 52.0 1 43.6 4338 1 3895
4(2) TiiE P 189 | : 1984 |, 17.33
8 i | 5 | l
1| EEE 542 1 468 ! 500 454 »
2 | EEIE ©306 — 414 . 379 :
3| ks P304 ! — 89 ' 259 !
2/1 RIERE ' 73.1 ! 82.7 83.6 |
3/1 &R {561 5 57.8 |  57.1 :
B8 ' ! ! ! ! ;
1| BARE V802 1 679 762 1 69.6 1
2| 15 L0384 — 418, 379 :
4| & D434 - 200 ' 363 !
2/1 RIERE v 479 ! 55.3 1 54.3 |
7| ERRES D475, 422 453 | 409 :

—81
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1. Fr®Ic

AEFZeC I B EIER BRI B A DR BT 5+ Lz ANBBERLR2EICOWT, BETH S V37 H
95— EHBL., ZOREBIUCEEORERMALEIE Lz, 27 =7 Y ORERMAELIE, F)
L7287 v 82 Bica T s AMAEOESIIIS L TELT 2, Lt T, 29— oRfALzHllET 2
L CENENSY S EORMEREHET A LN TE L, BENEERPHRALZEEZONER
RO T, FO4BBRESCRBCRMALIRESREZL IV —TIIHTEIENTEL, Lo
T, A5 —FUORE - SERAMNEKLEIET A2 LT, FOEGSERL-ERERE D HEE, B8R
CHESET B 2 LSRRI 22 A (B2 1¥Minagawa and Akazawa, 1991) .
SFEEDSHHMOERIZEE L <, FEIDBORRCEL RALEGIOTRRE 2 (ERTEITT S
ZEHEEETH o - BEREREEICOWTY, DWIHEENICE o TV b, RIFFETIE, RIBERD S H
T LEABRECOWT, B % L OTBRNEEERAEND 2 VLY 505~ 1 gD EF ZHRML., &
HT5a9—7 v Eil - R LUTOWICH Lz, B, AFRB2ZOMT5ZLICL- T, Pk D
W7 T R ENHETH o 2 EAEFICB ) 2 EEERLHAE LR E2H o PIZTE A TREDND 5,

2. BH L

ANPERNIINE 72 E R FUICEREL L7225, 39 — 4 VB L 2BV E A L SRR
i3, 0.2mol/LO/KIR LT MY 7 SVERICI2B MR T, 7 3 VBRA Lo AR T RE LA L7,
Z OWESEH05ex LT — 2 F 2 — THIZImol /LOERE % EHTT 5 Z LT L o TRLRPIINA Fu ¥
STPRYAL NEBERT D, T LTURELEERIEORBHMIIT -7 U 0% 50, LERROL 2 —
I VENBAET LTREND b, 22 TaT— 7 VS RBHEKRECHREEZEZ LKICTEICR 5 HE 2 F
HLT, 851009 —42 v & HEERY 2 ST 2 (€9 F V1), FFEHH L Tid, 90T DRtk
10mLH CH128RRT . ¥ 5 F b £ L CRLOBER ICE O N LA L HIEEERT 5 2 L THOMICHT
B¥5F v - 25— %Ek (Longin 197)%HE),
FEROFECHEENZETF Y - a7 =Y bH05megk AL T, ®kFE - ERLERLAFLSHTIC
L7, FAEIEE I I TTEATE - BELERMAELERIN Y AT L2 A L2, WEREIE, Wl
2 |- FEHH%E | 7-Sigma Chemicalit# 3 5 — 4" (COLLAGEN Insoluble Type 1) % ¥ > 7Vl i IS BEIF
AT B & CTRHE L 724 U EREE IR ERGAL (8°C) TO1%. BEERKMAL (6°N) TI0.3%
UFTH 5, ‘
C O CHEC AR OB TH S 6 (FUY) BIZOoWTHEICHHET 5, RROWHE TIZFAMMAFLO
EENIIEE NS VOT, BEIEENE L OREY TOECTRR L OETREND, RETHREYHE
IZPeeDeeB DXL AT A DA (PDB) SHWSHN S PCIEIIRRTER SN S,



(lSC/ 12C) sample
(®C./"C) pps

suc= ( —1) x1000
A ICEZOBA IS ESE (AIR) ZHEEYZ L LT, "N/ " NEOEE* £,

95— VLRI RELCYE TH B D, TEBRPICEET ATRENED A0, RELEFZDOLE
LT, BT EERYORADHE LML 72 BAEDEYE 2T — 7 > TIEC/NHEA2.9% 536D
Mich b2 epms5nTw5b  (DeNiro, 1985),

3. SFTREER & B

FLIOWERE T T, T C/NEDEDF T -7V OIEEEI O ETNEEFIEGRD ), ZNb
MDA E ERMORAARL L IZE LR 2R D 20T, BEICET2ER» O ERNT 2, L2 L,
FRUMOBRNIBERDT T — v LU LR R L, C/NL L 0 BCEd 5\ id o PNE & 13 E 2
BEO LN Doz, L2250 T, IS 9 BEDSHHERITARNICEER S N FAEICE T 5 5z REF
LTwBbDEELLND,

BWEBL Y605 =4 YD S ICHEITEBI LY YRy BOFN LY L H45%DIE T CHEMET 2 =
EAENISE TV S, FBEIC 0 SNTIZHISS5% DM H A DT, 27 —5 v OUEHRRPLLENLDEEZE
LBEIC 2 & T, FbBIRCEE LB ADBIL L7287 V82 BB 5K - EREERMAKL 2
EF BT ENTEDL (Fd), FLIFAEFEDS X USEHED SRS Nz AEEY B 5 RE - EFF
AR DA D B TRL, W TR EEREBEOENIC L ) CHY LIFIENE 7V — T LC M &
FEN S 77— T KRI S B o CoBMNCI3, MICHER SRR L7z L% 2 5N 5 BEEE ET BARE
L, AARFIBICAAT AL DM EINS, —F., BRMGER LCHEYTET T, b, F¥
7 B OMEAEREE L TR SN T REMA D 5, BESARICR L7z & 512, RIER > 5 £ L 72/
B AT, BELOEEEWDH 5 WIZCHEY & EEOAEOM CEMRICHA T HEMIRD bz, 6°C
L oSNOMTIVEBE RS (2=0.621) SRO5NLZEhs, FlEFEFTIIRAL T2HEED S V¥
7 WHFIH S w7z LR S b (Schwarcez, 1991) o FTaEO & 3 1) BIFEMRO — 13 C, T8 LEAEY R
LTV, JHIETHE2HLE LB EFERLEOFIE LR, /2, REEINER»SHELZAE
DMETLESNDPO 2 ) R EOBRREINBEELZERNERCh oz L OWMEN ZENTWE CREIED,
1996), L2 LA HEOSHERTIE, MWL LSWEO L OMFENICEE Th o i@Emy 52 LITH
BTHb, LEAL, Whwa [HCESSE] CHREOTREMSEHMINTEHBHESCCHYIZONT
i, RHEROME SRR CIREEL AR o T REREN L) TH b,

—HT, ARERD DS ) —HINEEOREIRTERERLTBEY, 22005 Y37 FEO 1 DEBENA
HCTHo RN 5, WIS 5 EMENRD S X HE, AL b IOEFEEYOEFFIIRE SN T
Wi WA, T RRE EICHET A0S, T - v AR EEoWAERE LR Lo WRRIED TR
WTX 2, FULERERICTHT AEATICEAR O FEIE FXCRARER) <3, 47 - <~ 28D
BHEASHEEINTBY, #8t2 LRFICRLEAROETIL TS (TR, 1982), € DOWEEBFD NFIC
B 2% SELCERMAL TS FHEN & AFICEEY & CAll - EASY CERNZIMABEIN
72 (Yoneda et al., n.d.) o FRHEITIRY 7 - v A% CEEYOFA L AR T 2EWITHEL TR ZRWAS, #8
THEHMCEIERT IS b AT T E LYy - v XA ERFIH LTRENEZONE, HEHVIE, HEE



Bidoixs 07 TR SHEBENS T LTB Y, RhEIER S R TR S N BEY 2 TS H 0
ETAELTHAL TR0 LRV, HERIY T 2 &, RBIOAERILRE, 8FL
KEREERLTEY, FHEFTIRL DS OBBEYIFA SN2 L) CThb, —HT, BEHRANTLE
DI B AL S 5 IGAT B (HESCRMED - 5300) Tk, 20 X9 2iEmFA R OBEMIZRM S T
v (FREBIED, 1993), 51T, ONERZINT A Z LT, NEAMIZBIT 2B TEAADEEREDFERER
BCEZIIL P IZTE B LIS N D, '

4, #HhEE

KAFZE T, BEEESNT O RMENR2 S B4 U722 RBE o VBB 2RI, KE - BREE
FINARIEIC 30 C EMBE TR RAM Tz, ZORR, RIBETICEE L 2B CEER TIX, o *CME L 6 *NEIZ
FERIRRASER b AL, F I 2HED S v 87 FEERH LTV 2 AL Rk o72, ZOVEDIL, MR
BT RRICEETHCHEYE ZNEERL T IEEEM THELEZLNL, b)—FDF 2
FidEERECTHL EHEESN, THNEZHELTE YT - <A EENR L L2@FIHRED S DA
EEDO—BTH o 72 EEMDEHCE 5, AEOFAICE L CiE. REBRRE 2 EEREN RO SNL DT,
L%, BENELW R OWHREREHET A EICE o T, BOEAEIMTISEES 50 2HLPICTE
Bhb LN, BOMESIICEDS CHEEOMEIR, BRI EOREFELHL PITTE D HSKE 24
WTHY, FNEEDP L THEROMETIREAAL Z EPSHETH o 72, LRI BIT AU L 288
EOEWRPEEDER EOMESW L MEIHL 2% 5 LN,

SE K

R OB KA - HHEFERR (1993). LA A G oM EESAT. [(B) REFRESLE v 5 —RBEAERES
ok B R S SERU RIERERE B —RET —  JUATEIE] pp. 445468, BARB AR AN EERR - B
HRHFEES - (M) REFREFEULH LY 5 —.

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

Longin, R. (1971). 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 bones. In (C. M. Aikens & S. N. Rhee, Eds.) Pacific Northeast Asia in Prehistory: Recent Research
into the Emergence of Hunte-Fisher-Gatheres, Farmers, and Socio-Political Elites. Seattle: University Washington Press,
pp. 59-67.

ORGSR (1082). HIE A&, [REES ZHERE £ 1B0QFEEIGEL - 3E)] pp. 559-584. (fh) REESBTIT4.

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

KE - FEHK - EHk O F-RHEE - RE O 099%6). REEBEAERBICBT S RE - ERTERMAELSL L UHE
TREICEICHAEOET. A 35 @), 293-303.

Yoneda, M., M. Hirota, M. Uchida, A. Tanaka, Y. Shibata, and M. Morita (n.d.). Radiocarbon and stable isotope analyses on the

Earliest Jomon skeletons from the Tochibara rockshelter, Nagano, Japan. Submitted to Radiocarbon.



T4 RIERFHE BRI 515 RT - ERL - . -
E R, * FIOERHOBE T £ < BT kA C/N | o*NMIR) | &°C(FDB)
WBREIEEMEDN S B, i1 FERNE 6.01* 10.67 —21.39
2 BEHLAE | 345 | 807 18,64
R 4 FERNF 4.56* 10.26 —19.24
(Hy 5 BELAE | 601 | 1071 2065
173 6 5 EEANE 3.17 10.21 —18.07
fRith 6 5ELB AE 3.14 8.44 —18.18
R4 6 58I G AE 3.26 8.56 —18.31
i 6 5EM T AF 3.37 7.19 —18.54
b6 BESTAE | 350 | 821 1824
(M6 BEHKAE | 320 | 739 1853
TRty 6 S EHE L ANH 3.13 9.36 —18.24
Rt 6 B EILMAE 3.28 9.11 —18.02
20
15
8 10 ¢
o
—
=
<
% 5|
0 L
_5 1 1 1 1
35 30 25 -20 15 10

8 C (PDB) %o

SAN] T4 b ST L EHEPME AN ERL 22 LN VEICE T B RE - BREERMGL & dLANERE LU
WEEEEF & DEE, OFIRIERF. XEZAbAhEsRs. DR AAbE cCRBEI Wiz 2 DXV BEDORMEL 2R, RUERF
EAFBEM T IE s PCEE S UNEDRICENHEEFRBY S h D THRFERERL TV 5,



SWE RHGEGRL OB OBIERGCE RIS A A% hheL T

REPRFERENZ XE B4

FHEYEHFEOH TR OWTHHR T 5, BORFREBIZIEENR WY, ZEOBRIZEA L L,
EOBIWHEL TS, Ay P =7 FFR SN PRI L VR TH L, THIETBEIHIEL T
HIEDHBLTVWATHAS ) EROBIFT NI LTLHIIETH B,

HEEEU X b
WEFLA  Mammalia
i E  Artiodactyla
A%k Cervidae
=% Cervus nippon
4/ ¥# Suidae
A4/ Sus scrofa
AWH Carnivora
A4 X% Canidae
A4 % 3 Canis lupus hodophilax
7<% Ursidae
V& )77 <  Selenarctos thibetanus
#MWH Rodentia
) A%} Sciuridae
LAY Petaurista leucogenys

H IR

BEAEDRYHREA ) T THY), IR KR A AT IDPEZEO—E, 25TV X ) 77O THEA
KEA1RE LT EDREREN I AHEELTWALEITTHL, =R 447 Id, WHEOLHEWEWE
TTHo0, BEFITHE L LEBTO—HISMIH L L Twiv, EEIE2 ST Z8ES BT LT
%0

SGRO LI T 1 REBRAIBRATOMEL DLV AN, TNEEZIZANTS V7 O LTED
A7 v026fE3ETH Y EEMICY DSV, TRUSNOBWIERLRD X 5124 7% <, MR o EBR
ELTRERLZEMHETH S,

ZRFFH I

15 LT3 BEEEFX (FBHSHR) o+t L Twab, FLEBHEET, A THEET (THEE
ETERO—E), RULETHEDIZEAEDESTWE, HIZ LEIEGDOE 1 ~E 3 Y0, 8 3 /hNAE~%
2REEO7AR, THITEVHEIWHE 1K, B2/ EME» 558 3 KHEME TOTER, EXFE1UE1r682 K



Fi$ TOI0E, G5 TUARDIR> Tvd, LOBDIZLALKRELTELT, PR hEWERLEILR
o FBD X ICMEBRECHEIL TV AR, BEET 2R, BEFELEHPLHELELTVED
T, F—@ETHAH) LB SNL, LEORAE (554 /M) (ZHEM 0T LEA2353 ) EFEICK
X, ZOMER. IE»HERRIIPTTOZFR YA IIDIOEOKREE (203 )~2273 ) kb
bREL, BUBRROBIEREREO A4 H I (23437)) LIZRALAKEETHS, 72, THORNWH (B
1 KEE) b, EEOGEE273I) TRRIVIF LGP TR A4 H 3 (24.7~2643 )
VL2 REL, BESLHHNROENAFAIOL ) ZEFHOFT A I T ETIE VA, =k 43
HIDFTLhoLbdIRELDIDODD—DOTHB, I AHATHEA, THORKEORE S L2 ELLHBTL
T ADWEEED B,

FCHEAICIE e W RE Bt h 345, COWBHFICER L TWizZ LIEKREY, RFERNTIE, &
TR HEAR O EEREN 2 5, 7o, BENANERIEMEOEE (RER L 5 IHERT)
PHLAFHIFHELTWA,

Sem

BEL: 1S F3SHEETREL A4 HIETRE
TIRAETHEE
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BME R

AEOFBRAECIATHH S TSICRETE 2oz, BEOTD AV LYI 7228 bdH - T,
BEOBISRELZRALEL o7z LA LRDS ., SIRET QMR TR - BRI O, dik i ~ P Ao
BIRORITE NS FTOEEZEREBELBONLZILIKERBREL VL L), B4 OFMIZOWTIE
BVEICRE LB THAHD, TRICZOMELBRNBIEL Lizv,

B NSRRI - B OER, BPMIcOonT

1 B

AR S B SRS - OB, BWICBWTREIN SO, BEEGSDONE LD
BEhbR, HIEN L Vo BEHETH L, TOL ) REBIHRINORITAMNTHY ., 6 5EMD L il
HOH N STI1Z, FEHTAEOH L L2 #HANEETITA T P2 WIRROHR T, MO TREZRFEVZ X
Jo

469FDELDHE L, £HONEHE LAZHRIT ek &S (REEMEBCULE 24— 1993) 1348
TANEREHOH ) FEHEETHLETIE, RPTIEDTELRVWERE > TS, BEIFOELR ANE L
SIZET AMERIRZRICh), FEFICERZREEZEL TCna 72D, 22T, AR EBFOIR &
Loo, HE LB R MEARRELIVRTAZILICL EOTBE, TRODHIICZL - THEIITE
DA E IR O EFEHES IOV TS RICRRT VW,

15 LyFol - 2 - 6 5ENNT, HEEYD SERRBE, EB2N 2 NETHCET 288 TH 5
TENHBE Lz, 2200 EFIREO BIF R NG A% C & S ITHEAES, Bk EERE i sz 2
LA L BV TH B, FOLEDPT, 6 5EITIE, DA - BAE ONAE OC~MAE - MUK
By BEEFICOVTOMBERIMRIEET A LN TEL, SOA~MAEDI b, HHIHETED
DIFBEME 3, KM 3EDEI6 kL o TWT, FHIZIEHE L SV LBEEO S O F TIRE WV &\ ) 5THs
ERBLNTWDS, B3 ~4BROGRBROIOFTTEINTBY, BEEBRTHOTEHEIN TS
RIADBBRHENE, SNHEDOFDONAET, KEC~MAE - WEBIEININTGORETHLELTBY, 20
WO EE L TR LEETH b DL Bbh, BEINLIDLEZLZONFHEKTHA ), A B
ANBEC~NABOFHEMZERIAATSH 55, F—ENICHEESN 2L 2E2 DL, MEPOBEND
B LI THECRVEEDND, |

WHIZOWTIE, EVETHREINTVD L )12, Kl L/AEBOWEITRFENTIIROF & %2 o7z,
F72. 15U T OERT HIREIFEEATE 22 ik, OB TIIREIRABILE LTTE R, L0 #E
VBB TITbR T b2 RTEELRER L b, T/, KR &/NEWEZ T 5038 T B AEE
CRENBEZ EhS, BESNIALY, BHROBEBLMO2OEH ) % o TWATREEL ZEB L 2T
NE% L VWHETH S, LA LAY S, HEEBWMICHZETCRTH, RBPOLEL SICITEAROE
B2 zb0RAoN 2w ehn, EENICHHEARLOBREZEROITHZLITET, XV Ly
WS HBLEE VLD, BOMEABOBGRLEH. SBRFRL TV IREFEIZ W,

HWZEEEY B2 L, B CIZ S EIR6 FEND L) MBEESNA - BABRIZLALHIET S



Yl  C~NABZFZET A L) 2EBREZRTENIR O 2V, L L, I EBFOESOFIZIE,
EOREARBEONCRMSELEED L ik d AT AL Bbn s [ LHEG] LIEN 2B
HELTWE, RHERTOH ) FrRae, 1 5ELOEAN 6 FEMD FHIZH725720, 1 5EIEDOAN
BRI N AL LY., 6 5EMO FHEEG L LTHEEL WL Mo ERONS, EHAATIE,
AR S 1 S8 & 6 SEAOBREHIRIT A2 MEHEZ Ly, ERRICL T 6 ZEID—EZ Y] > TH
XN TWVD 2BEN L OBBRICOVTD, ERAIC6 BEIICEE L CEEL-TREZIEH T Z &1
TELH, 6 FEINOFHAZE Bk TEAEE LR LIRS, FROBETDH S,

F 72, Sk OAAT B TIE . BSOS B RABRLANRIE L TV A B0 H A A, ABEHO L - 2 -
6EEh L 4 BFEITH, NEOEMIC, BT LBRER RISV ELZPOHEEL TWAZ EdER SR
B DI ik, LFEFOFBRAEREETIBRET STz, ERICEEOME - W - Bl 2D &
LS, BB TO LN TO LTRSS L L 2RBLTWE EVR L),

ML®;5K%ﬁﬁ%t@%ﬁ%?bm%%ﬁ@ﬁ%%%ﬁfétﬁ\ﬁ@wﬁmvﬁﬁwébﬁtfﬁ
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