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2 AMURETN O I LIe NBPER OB « SRR KL & BB o7 i

HEROR AR K R 2R
Ao B PR - BERMR

1) IELSIC

FCE BT S L L AMFHTRICDOT, WiFT 35—y aiii U, ToBE - SRkt emE L,
YEEO RIS DL THRME T 12 i #HONS FOde 78S FCEENTUSRMIEENEL . ILFg
HUCHA R BB RASEE L T il EAMEIR S N T L ARV TRBLEDT, BEETEHBATY
SHRICDVTHIET 5.

2) AREH®E

R, ARS8 & - TIBEEMICIBEE E iR R R0t (%7 -7) XD
FEC LAt oTaF— et L, B - SO i (kT 08 L7 (Yoneda et al. 2002). #0.2~0.5
g OFH R TRISIEED L it 0.2mol/LouKEEEF b U O LiGic 1 20513 T, 7 3 /BP0 7 LARE
HEOLHATEMAERREL T, ERRICHT S, COBEEYLO—ZABICHAL, 1 mol/LOMREE B
MEBUSERT, HOMRIE A FOFDT A% A FEFR L Lo—ABIE, 2R 14,0004 k2L
FOp+#ERY 2LBUTHD, 25— F30HE0 1Y) BBETEEVA, RS Ry Fie s
DLETIEEAT S, CAICKST, MYTAAVICHERLEVC LY (La—32) LHaREMET
BT EHNTED. Mo, BIFLERMERAITIOCIINMT S L TAF—F rORERERC K> TR
fEL. S S A L7 LT L 05— 5 2Rl RS K5 THl L. SoO&SIci S NifeE 7 A
B — (Wattman GF/F) THi@ L7ciglc, MRSEML T, % TE5F 2] 20FG, SpinciiL iz,

LIRD LTI E W5 F b HRI0.26mg RS L T, Bk « RELEECIRLEA I B L 2, Bk
Wik, CAIrHTal (EA : Carlo Erba NAIS00) TRUFVEMBEL . fEa hfz “REEB G S UREEME T
a1 — Al R B ST #8 (IRMS © Finnigan MAT 252) Tl ¢ %3 A7 4 (EAIRMS) %M L1, it
OWERIEEBEGERIRRL (8 7CRO TO. %I, REMIHALL (5 NI TO25%BIETHS. it
TREBFHC A L REOBUREMEL THY . BELERAOSE, CONEEREE LT, Ml hfas—5
YORTFRIEL HRKRERET 5. S5, LGERNKLE, FhEAOHMITEHY RO LAELDT,
IR BRI L DERE T4 (%) & LTHRETS, MAETRRLLFA FOE (PDB) 2RMLL, 2
HTIRAGNORHR AIR) &ML LTVS.

orpnid. 01 g REOBRBERRL, BMTHRLE. 20, U3 ERNCERLERET, 4—7
YWTI40T, 3WFMINAT 5 C L TiTok, SRIEHEEH | HIHCRRL T, MEBEN 75 e MR
(ICP-MS) T, it L.

3) SHBREER

B - HEENAROIRIEXT — 8 IORT . M EhEEFF VEEEATVL AR L QRO RO T
(C/NME) Z#BE, STOLIBESTIIZI, STI1440) 3 MAAELMARL TWE, £KOTS—5 X A0RTC/N
2.9 6360WMAENDT, TO3IMEOESF03, LIRGERYE EOBREZIITOSH, 35—Vl
AEULTOEARENERSNDOT, WRH - REANAOTHRIE I AE (ND) & Lz, 5D ORIKIC
DUTHE, BTV IROHFRED BAFE 09— Y i SIEMENTHED . EMOREEA A - REE I
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BLTLB LT ES.

BT — 5o 59— o ERHRE kL L A Z it SR Eh R0 AL 2 R Uiz, o
IR Lo, oz o il S 15— OB (R#4.5%, EH3.5%) EMIELT S,
HCREAT S L L A 3500 B IR « WMk AR D b, C Wit & i PN T Hber it 75
FLTVHT ENS. CHICiZA 2, ZBRENTENS, £ BAKMOBELIETESVN, I
PSRRI A 2 5 2 DRGETZMLTED, B EALOX Y TR lPKaN S 1Mk
AL LEVERMATEE VY, CHMEBENOEMGDETHEAkEN G L2605,

& IZSTO 43NSV RHMINHALEZ R L TV 01, BELOBIKG & 0 Bk L D & 2R kD 3 %oBngil
BLEEETES LEAGNS. &3 | MAOHK, STII0TE MG RO RLEERLTVSH, AT
s e, MIRICHT S 7 MkE. RESLUTED 4AEOM TR, BGERNEE (test, p=0.35) L9H#
[tk (ttest, p=0.12) &HERRALV. HRICDOVT, MUROBE S Wk vk 4 %2 L8, )
FE (test, p=0.14) TE, REMAELL (ttest, p=0.13) TLHEMIHULGNES T2

FR{REREIT & 1 L7 AT OB - ERIA L Monf AT E LT (K7 —6) o AHOk
T, B E N ko AU ONBEEOME (LY, R L. RESECEEICIONT RS, MiEE
T T EDC HMMICHT SHERERNNLTVWA EEA SIS, USRI EREOPTEERALERIG
WHIAES SN D, S, wEWES CERLETERE T S L EA NS,

Iic, B BREEO IR ERT — 9 IZRT. ARV R EOBEES T T0 3RO
i I39.8ppmfiE, HRA TV EHEASNBMOFRTI | ppmBEETH D (Yoshinaga et al. 1998) , 4
BT LSO SRR EV S SR 5, L TE, STII0THSTO44RENTNIT2Tppm e
1628ppm & IEHICI O IRBIEERLTE D, MPEIC X > TRECLZWEEEERT 2080855, o2k
ANFREWR (3~ 4RE1L5~2) THLNBRREE . &5 1 WKDLRTH55TI1438356ppm & e
IRV 2R L T B, FOMICHUSIIEA R L ifkiE, STO106 (537ppm) . ST9109 (315ppm) |
$T9131 (378ppm) D3 WA RSIBA, il 2 FEHAROLNT, BAGMEOMETHS, LAIFHORK
HiEL LT, BLAVKEORMICHIFSNSH, AEPHNEECLSENTED, SEOHRINEEL
AVHEELRGEREOU EDTH>TEFELEWVAL HBLAVIIHC ROBRES H- 2T L ETE LT
B

Linl, FERENHRAORKRIESD, ChETCHREINETARAARL D EBHL TR EDTHD .,
U S O R EE - e B 2 SIEBET 32 8M 55, i, (RFIBINRIC U 5 ARl L e
FHI LT, ILPIROBTROFMECTELARELS LB LANIRENS,

e

BRI TR P BP0 AR Lo SISk o T MIETE, SOUA P IO PRI R
OGN DB MR o, Bel - RRGERN R EORBEIC &, RS T R R > 2 — Dl
FARM OB HESIcE -, BLTHEERT S,

s

Yomeda M. A Tanaka, Y. Shibata, M. Morita, K. Uzawa, M. Hirota, snd M. Uchida, (2002) froay the
Knukogane site. Hokkaidn, Japan. Journal of Archaeological Sclence, 29 (5) | 520-536

Yoshinaga, 1. T Suzukl M. Masstash (1689)  Sex-relared and age refated variation In elemental concentrations of contemparary Jopaness ribs. Science af the
Toral Environeeene, 79§ 20922
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#£7-8 Bk WEEMGHT
i mg %C BN &8 9¢ 8 UN C/N

ST9105 0.241 43.1 15 205 125 3.4
STO106 0.252 44.2 158 209 105 33
sTo107 0.246 437 159 19.1 13.1 32
ST9108 0.251 44 146 198 13 35
STO109 023 44.7 155 19.9 124 34
STO112 0.225 14 16.1 201 124 32
STO114 0244 439 153 202 ny 34
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3 HUMEGERR 9 (X CRIFFEEND I EL 7S A KO ERFEE
B ACSUCIEMWRATT G AR ) > —

1) lELshic

HOHEEEF O I CREMAI oI R S, A RER QAT ABERME NS TR (T SEEH L
Lte, iREMROE & A5 ARO TR GG, KOO AL A5 A EE hIEka OGS &AL
WO ENS, LT, CONEOHEENRICT S C LSO (hamaiiemiiiee ) &
A5 L THESEEMIA L 2D, TCT. ANNTE. CTheORMOMITANETS b liE L 40X
HoTHTIC KB BT R KL 2.

A, WIS S L U7 ARG E SR E LTREESHE T, B IERE & Vo g it [
W EEA T ABGERO S & (AR T AHERRL TS (7R 2009, HiRS 2007 - 2009). SlEO
FHULH LMIC X - THIERIC A S B 10h, 15 ABSOB G, PO RIKOE (U HERE & BaE S
AHLTHLEURELES, TCT. LROWMATH 7R LA LEARO 2R, SDEX BN E - TitH
DL RD T LLFICHET 5.

2) HREs

SPHTRIFNE, S BEALP 0) STO 122, STO138, STO143 0 3 BhEA S ML L FHI 79 i TH B, sHilcSH i
THAMERICHR SR L, RS L L,

(1579122 H#E (SHFEBEES 1 57912201 ~12)

ST9122 I EHET. HOMKERICOVTRFENERTENNEAHTHS, FUMFSE 12 GO ERSHE
LCWB, WM BB <  AlIREE 0T EA S KMETHS L FREND, ZORTESTIZ2011E,
TR 2.00m & AN CHYL L 2 BOWTIERRITH D, MUOT FRIMHT S ATV, K5 L1 HOW,
$TO122.02 HYEEEY 16 L AT, MIHEHY 09 ~ lem LAVRIDETHD,
2)5T9138 HHEH (HIFRHES @ STI138-01 ~ 66)

ST9138 i3 EHEMTH S, ML LTI ORI, oK) $FelAMELTVa. sk A3
S (1863 1) Il E - RHTHD b ERERO LR &S, Al S I 66 Mo EAH LTV,
TR B IAEE L, A < A, —EATIROMIERMICHDT TO S, TORB, ThEORRE
HZ AR PEEN, AREMOEHO ETH > ARG, BRI, I 14 ~ 1L6mD$» IO
EM2MBS (01 +02) VWINE TEROIABISNTED, BETH-LLELSNS, ThLUNOFIEIK
#8109~ 1enfE T, 64 fMHEL TV, BF, HiEEAR. B8 hELTS.

@ ST9143 HE#H (DITEHES @ $519143-01)

STO143 3 LWETHSH. MERIIZAUBS HH GLAN) ZEAHELTVS, HBHETIT AN
18 HRAT ORI L LT WA 0, O L 25, ME L EBSHTEN L1oBE0K | {7
H5, AERE STOI38 OELEHRIC, —EHFAEERMIcEbITED, #7AME PHEENS, ATTRIE L
MOBOWETHZH. TERORBSHIENTEY, METHoRLEAGNG. TORh, WCRIETELA
oltlEOR (el AR, $HREEE) LObE-> THBREBRL TOWTHEELS 2.

3) SRAE
teERE
BHPeHT Al%, WMR(Y 2WENC L - TIERMA R B8, LlRENEY S L TAEHIEHMEETYT S
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WTE

S EACES Y, WIS LWL (Metder # AE160) 2 Ly, MU EL . (R P T — ke TR |
OXMSERFE RS CEEKE 257C), f2Z L, AHPOSTI12201 RERMSHBL, EOHOMEETE
i fafzth, RIS S,

S X

HOEX WHTE, FORIC X BRI L, LT 3H0EXBO L3IV F— L FOMIEFREL . PFRAMET S0
OB CEFEDH CEGR CZRD WA METES, £V REROIFMBGEIE I ET . Bt
HOMBSHMITEE T O, A7 ABEHHL ZRICOLTIR—BERNL. BRI ZTTV.
FHOE ARG, EEL, BRELEDREL. BIEMAERL TV SEOEH S, ARO (L5
TS C EERBTSHS. £ T, MiliD% LR L EILENEE S = 4 —TRE L. $ilfi (3 mm B
O E#H L EToNETT-

SEFESPITC T R L — DT X R HTII (JEOL 3 JSX-3201M) AV, S fFid A5RIE 50KV,
WM 3mA, OV A—2—FF: o | mm, BUESHE SIS 180 BT HS,

FERUIHTIC M BT 2L & — p IR XAy BT (SIL - /7 2 / nY—HBISEA51208) &V,
SrHT &M E. WAL © 15 - 45KV (R)LF580). WHllifi: 8~ 150 p A, IV A—H—1f: ¢ 1.8mm. HRHEY
PR S, BN 180 X 2EITH D, WUHTHEOERIE, ERITEEILE TS 15 T (SiPTisAl-FerM
g-Ca-Na+K-Pb+Mn-CoCu-Zn-Rh-Sr) OEHEMORAS 100 A2 T 7 2 H A2 28T A—2— (FP) AT
Uy, RS AR (STG-Na8) ZMILTHISIEL .

4) BRELUER
HEEAEER

MO RE LT — 10idd, STO122 D 11 DAL 263 ~ 2.65 TdHh -7z STO138 O/E 64 5
&, 241 (08-29) M 354, 355 LR EER LA, 62 548357 ~360ELE . —H,
STOI38 DARE 2 AT (01 - 02) i 353, 348 L/AVKITHAAS LIS ER LTz, STO143 @ 1 4% (01) {3366
LERRRL TS

BLEE D.ST9122 OERUL KRB (T RGN OIS 27)TH D .ST9138 L STI143 O KU 7 AU
HFAOWTUE 34~ 43) EfETESRP L LT,

HEXMAATIC L BEEDRER

HUEX BOTHHC X AR RO R, SEr RSN B RERT — 11 ICRT. SbETHT -7
~ 7 — 9 ICHEMOREPHOUDEX AR Y FAA&RT.

ST9122 M 12 M5k, S (1 #) BN IR — 2 e hleo e (M7 -7) 7. 2ok,
A #RE TR ET HRGBOTTHS LRM LI,

STO138 0% 66 1.STI43 D | fiA 5. SLK (AU 7 L) Pb (#) AEEhis (K7 —8-7—9),
AUD LI VAAZA (ELF, AVEATR) THEAMERAE, 2L, AFRTRF YO LEED
ST A RN T E a0 IEREAS AREOMIGERIHTR RS Bld T E L LV,

L3O 3 EHLIHIE, Ca (V39 L), Mn (R4 ), Fe (8R), Cu () & EOY—rhsgREnk,
CNEORARRVThERRTH S LS, FRELTNAShELOTIRAEL, R THE LTaEN
Ty, Wi ERA S EREGICAE L L EA6N0S, TOMOBI KL LTI, Zn (30 H9EHE
ENA, SEOGHTE, STI138 OFHEZMENS In RHEN (M7 —8), STO43 O | MAHIdMIE hix
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FIREE b
Motz (B7—9).

L EORG R S U X BTN & 545 AT £k BELRO ST S . IEERCeETE L o 0db D 8
Doz,

F7 -0 HESIUHE X BRI L SRR

It | R BeERTTH HH frffike R R Hil
STO122:01 Fl el ST9138-20 355 §i. K. Ca. Fe. Zn. Bb KRR
ST9122:02 | 265 8 Al §T9138.30 350 8, K Ca. Fe In, Pb Pl EERS
§T912203 | 263 § L STO138.31 358 8. K Ca, Fe. Zn, Ph HUMHF A
STOI2204 | 263 § Al ST9138.32 350 §i K. Ca, Fe Zn, Bb HURATA
ST912205 263 § el ST913833 358 §i K Ca. Fe. Zn. Bb HYEHI A
ST9I22:06 | 263 8 el STOI38:34 359 SL K. Ca Fe Cu Zn. Pb  HUSMHFR
ST0122.07 | 263 § Al ST9138:35 360 §i K. Ca. Fe. Zn. Bb UL PR
ST912208 | 263 § kit ST9138:36 358 §i. K. Ca. Fe. Zn. Pb B R TA
STHIZ209 | 263 8 kil STOI38.37 359 S K Ca Fe. Zn, Bb HUNH TR
ST9122:10 | 263 Si Al STO138-38 358 81 K Ca Ti Fe Zn Pb HUEHTA
sTo122.11 | 263 § Al STO138.39 358 S K. Ca, Fe. Zn, Bb BT R
sTo122.12 | 263 § el STOI38.40 358 §i K. Ca Mn, Fe, Zn Pb  #UKHI A

STOI38-41 356 S. K. Ca. Fe. Zn. Bb HUEHF A
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