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D NC ERIZEDEBORFBIZHEKTIZ20MEWHIREREL S, F2T, KR T
TZORERLNCT 2720, RAKER (7 %) HEoskl 2B 0KKIZ
Lo THHAL, BoNSIIZOWTIEHBE RS L (AMS) (L2 “C EREIE
{17z,

2—2. Rpt

RGBRBEORBE LT, WEBRXKETICAETAHENEES»SH L U882 A
Wi, ZOBBOBEFERIE., LBROBKFEENLL THE®KELHEES R TWD (B
BRHEEZBS. 2001, BEOTZDOARRIZIT, PEINTEERBRBEOHKER (7
NAT v R 20~25. 2001 F 1 BEERRIR) ERAWL, £, FMoR LI,
BAE L =kt AR 2HWE,

2 3. MHER

KT 1lem, & S5 60cm D/NBIEIR 2 BME L | WEERYH 2EfTo 72 (B,
1999 , (., 1999, LHH, 2001), $FHIMITAkE A%, FRICERE L-IBE CE
ERTFCERN T E2HRLTHE, < BWERREGHEZTEICEAL
oo ZOR, ERENLEREEZZEVREITLHZ L THENIRE LK 1400~1500C TEE
W, BHAERE LT,

1 BB OREERTIX, &5 5.6kg OB EREEH (KROEHE 89g) L. 263.6g
DEFEE-, 2B HOFERIL, 5t 3.2kg OB EFBEE CREIROFERE 16.1kg) L. 222.7¢g
DEREHT,

2—4. EBRBIUHRRE

BRENL, AINF = I—2HOTRBREOHDLOERIL, 7 T4 05—
WL DA Smm AIZU L7z, 1~2g OEFREHZISOWT, UTOFEREIT- 7,

7. ABFORMBH LI R DA KF TOBEER LR, 12N KBEML TS FY
U LK E 12N HEBIC LA WEEITo7e, b 2 EBRSE%, BREmHE
ERFURFBHMED 2 DO FIEEF RV TEREFORFEL L L2 (M, 2000),
(1) RS

gRiERBE T h S TR OBARA (LECO %L, High Purity Iron Chip) & & &2/
BRODDITICAN., BADFEMELRH 2BELRETIHEOIC, DO LOERF
W (500°C) TMEA L, &I, mAEBRREEF (LECO 484, HF-10) (&% Ahi-
HOIFEHREL ., SE LR L BERRM P CRIM I Y 2 & CHIET L IRHEE CO,
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HETh D, AFETE, BRIEI8ORLEE LA LT 3.5moll DEILHFIANKIEE
AR, ChEER UL, . HLSaD (B.S5moll) KEEEZEME L, TO%RE
HEAT o 8RB R v R L— b EOELSRANKBIR T CHER ST, ZOL &,
Fe 2AVEMR L&JE Cu BT %, &I, ZRTICBWCREME M Cu 2RI E 5,
TOLE, BRPICBUVENRORBZLHRBTHZ LM TE D, KERIC, ARHERLC
SOFRIEFBNCREALEN L, MRBICRESINE LA L —maed L
9mm ¢ /A T— VERNICHUH LR T 5,

ARIRBREHT, 1 ARKOARREHHLE—ICRAE L% 6 5, F#o 04 5 mm,
HEHBO P 5 mm, FEBOSMUK Smm OFMASERLZEOE 1 AT OIE20NT
BEETF o7, FROTL, PR, SMIO 3 EIC2NTIE, ZOKRROERDFED MC
PR OHPFALH ST A ORI LTz,

TP, HRBEHSmg SR L. REFORFMY Z I RS 72 DICEE KT TORE
BpE . 12N HEEE L 12N KBRET b U 7 AKBIRIC L DR EEHEIT o1, Tk,
FALSAI) (700mg ~ 900mg) & & H1Z 9mm ¢ A T—VEHIZHEEHAL, BRFN
THIER (850°C. 2Wf) 52 Ltk o TCOHTEM LT,

BB LIUARRRENLEBOLNT CO, ik, BETA VP TREEFR, =¥ /—/ n-
Ry B YOG E D TER U, BR%O CO, %, Hy, MEOSI & & 612 9mm
oS T VEIZHAL, SHOHLE Tz ERE CME (650C. 6 KL L)
FBHILTTITrA FEER LI, £D%, 207 T 7 74 MEHEHOFEENLE

BEANTTAI= Y ABORB AL —CHREL, WERADOF—F v b Lz, K

I AEBRES VT b o VISR RS 2 B (HVEE HE, Model 4130-AMS)
ko T, 20T 774 ME—F v FO HCMC B LV PC/MC tARIE Lz, HiEE
KIZiE. NBS-v = e (RM49) WofRM Lz r 7774 M E—F v bRV,

8§ BCHE (3C/C ) Iz TiE, MU oLy Z—-REREHEESHE (Finnigan
MAT 481, MAT-252) CHIE L7, ZOLX/BHN56°C flHIX. 5774 bEK
DEMETE U AR ESMDREZZ T TORWVETH S, 22T, “C FROFHOER
DIRBRMAESWHEOMEICE, #o7 a2 B CHIES L "C/PC ez AW
7. BIECE LN UC FEIEE, BUE#BR (INTCAL9S) % AV TEFENRICBRE L
(Stuiver et al. , 1998),
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§8°C = [(“_)”""”e —1] x 10° [%]
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R1. BRI AW RO “CERBIEDORR

e’ E-§ CO,nIRE  CO,MURE 513¢C R Vic g8/
[mg] [mgC] *? (%) [%]"° [("*C/"2C)ee/ (1*C/17C)sd] (8P]

$k1%1-2D 729.51 1.18 0.16 (-33x1) 0.841+£0.004 1385+31
3D 384.92 1.28 0.33 (-29%1) 0.841£0.004 1387+32

4D-1 500.72 10.10 2.01 -27.7+0.1 0.837+0.004 143029

4D-2 692.73 1.54 0.22 -20.8%0.1 0.837+£0.004 1428430

W 899.19 5.96 0.66 -26.9+0.1 0.805+0.004 1741129

2w 1073.12 2.04 0.19 -24,710.1 0.841+£0.004 139430

3W 627.17 3.10 0.49 -24.8+0.1 0.812+0.004 1676130

4W 453.03 11.65 2.57 -26.9+0.1 0.841+£0.004 1393+29
$82-1D 257.31 0.78 0.30 (-25%1) 0.838+0.004 1423+30
2D 581.62 1.27 0.22 (-27£1) 0.837+£0.004 1430429

3D §55.72 1.18 0.21 (-31x1) 0.838+0.004 1419430

4D 908.30 6.47 0.71 -26.1+£0.1 0.836+£0.004 1441+£29

W 291.68 2.85 0.98 -24.7+0.1 0.833+0.004 1468+30

2w 722.51 2.10 0.29 -27.6x0.1 0.830+0.004 1497429
3w 301.48 1.00 0.33 (-30x1) 0.837+£0.004 1426+30

4w 660.92 4.60 0.70 -25.9+0.1 0.841+0.004 1392430
BRR 6.46 4.79 74.15 -26.3+£0.1 1.187+0.004 -1380+31
2 6.54 4.55 69.57 -26.5+0.1 1.191£0.004 -1404+31
3 6.61 4.58 69.29 -26.1%0.1 1.185%0.004 -1366x31
4 6.48 5.32 82.10 -26.010.1 1.187+0.004 -1374+31
5 6.58 6.00 91.19 -26.5x0.1 1.194+0.003 -1427%26
6 6.58 6.03 91.64 -26.5%£0.1 1.212+0.003 -1546+27
s 7.35 6.98 94.97 (-27 1) 1.569+0.003 -36174£27
i 7.46 6.89 92.36 (-25+1) 1.259+0.003 -1853+28
S8 7.21% 6.73 93.34 (-24%1) 1.108+0.003 -823+28
B0 1162.77 17.32 1.49 -23.0£0.1 1.22610.004 -1639x+32
1-2D 1099.81 2.40 0.22 -20.9+0.1 1.243+£0.004 -1746%31
1-3D 697.31 7.54 1.08 -26.5+0.1 1.226+0.004 -1634+32
1-1W 1018.35 7.18 0.71 -20.4+0.1 1.208+0.003 -1521427
1-2W 968.81 1.56 0.16 (-23%1) 1.228+0.003 -1650+28
1-3W 1128.07 3.90 0.35 -31.0+0.1 1.289+0.003 -2036+28
1-4W 1022.60 9.08 0.89 -31.2+0.1 1.296+0.003 -2083+28
2-1D 1115.18 7.82 0.70 -25.8+0.1 1.264+0.004 -1882+31
2-2D 1099.81 13.42 1.22 -27.8+0.1 1.230£0.004 -1663+31
2-3D 1366.64 21.11 1.54 -29.6+0.1 1.263+0.003 -1873+27
2-4D 1059.06 23.11 2.18 -31.4+0.1 1.261+0.003 -1860+27
2-1W 1073.64 18.29 1.70 -27.0%£0.1 1.270£0.003 -1967+27
2-2W 1568.71 15.59 0.99 -20.8+0.1 1.277+0.003 -1967+27
2-3W 1155.64 19.96 1.73 -26.7£0.1 1.292£0.003 -2055+28
2-4W 1679.27 2.61 0.16 -18.0+0.1 1.250£0.003 -1792+28

*1 SRELUMASIE, ERRFMLE O) SBRARBHMBE W) D2D0FRICLYBRBLL,

BRREI~631 F2BEH—CRELIEBOTHY, Tl PH. SMBEATAHSIMBICOVTRRLABOTHS.
*2 REODRBEEH®T S,
*#3 () AidTande-2. ENLUMIMAT-252(C&HMETH S,
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3. FEHRFEFRED LML L ERBEARE D AMS 12 & 3 “C E£RBE
3—1. I
REBREEHEFHEFEF LIV L, SBRICERT2@8H THIE80E BIRTE
BLOARRICOWT, IEBEESTE (AMS) I2X5 "C FRYEEIT o7z, M
BEESH T, B 1mg ORFERBHIOWT HC ERBIERITO Z L NTRETH B
O, SEEHLLAKESKRR EOBBEORREEELABOERAE IR AR 2T ik
ThdH, UTI, EOFRETT,

3—2. B

FERBPEEIT o 2B BHL, KREK 3 A (NZW-1~3), Sk 2 A (NZM-12) TH 5D, 3
ROARRDS B, 1/ (NZW-1) [ IR—Ha» ol L2 BEOKRKRE 1 @iExE LT
BELL oD 2 53 (NZW-2,3) I38REH D BRI L 72, £72, 4 A0SR (NZM1-1~4)
i, AR08t L BBOSELZ —F TR0 B, 2odhs 4 @EERLZ
LD THB,

3—3. WEBIUHR

ABABKIZ OV T, 24 AL ThD, REEDIHIHROMER. ¥ 7 b
1y 2 BB THE Shiz PC/PC TiT o7z, BB NZM14 ([Z2W\W T, MAT-252 12 &
% BCIC LLDRE BT 72,

“CHERBEBORREER 2 BLURK 2177,

3—4. £

RE STz “C EREZBRE L TE LN BFERIZ, NZM2-1 2RV 7 SoREHZ
WT, T~8HACO®AEZ R L, 72720, #Kki¥4 8 (NZM1-1~4) © 6§ °C X, KR
DREH2 6§ °C H (-22~-28%0. Aitken ,1990) LV HREARME (7~-17%) ZRL TV
B, ZORBEHRTROFREL, BELROBEOBRB CHPIZETN TV IRES
BRETHEIC, BV REBERMARELMIZKRE SN AFEMES N X 7= /TREMENZ
AONDW, SERORFBVETH D,
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N
NZW-2 . -
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1 1 1 k)
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M2. ARBIUGEREO “CERNEORED LR
#2. ARBIOGGEERKO “CERTROMR

HelEs e 3] CO,MINE CONIRE 5 '3C[%] 53C[%]  CER BIEER™"
[mg} [mgC]™? [%] Tande2  MAT-252*° [ 8P] [cal AD)
NZW-1 AR 6.77 4.02 5938 -28 %1 - 1441 29  601(623,628,638)647
NZW-2*' A 4,51 2.40 53.22 -27 %1 - 1409 +29  622()629,638(646)659
NZW-3*' KB 4,03 2.53 62.78 -26 +1 - 1365 +29 654(661)674
NZM1-1 s 2025.49 0.79 0.04 -13 %1 - 1326 +£36  661(678)692,702()710
. 752()759
NZM1-2 sk 1121.98 1.43 0.13 -7 %1 - 1358 +28 656(662)679
NZM1-3 g% 1247.83 0.66 005 -8 %1 - 1305 £28 668(688)695,697()717
' 748()766
NZM1-4 sk 1341.97 2.33 0.17 -17 £1  -16.9 £0.1 1318 £28  663(685)692,701()711
751()759
NZM2-1 &8 2489.21 0.53 0.02 -25 £1 - 1981 +37 calBC38()calBC30
calBC21()calBC11
calBC1(25,44,47)68

#1 NZW-2 (R2) ENZW-3 GREB3) 13, ThENSKRPOSEMLA DO TH S,

*¥2 REORBEEKRT .

*3 NZM1-4LI% 0 6 3Cllilg, MAT-2521c £ D HE £ ThAD > 7=,

x4 () ADOKEIECERODRFILHSTIBERTHY. ( ) HOBFERICEROBETHICHIELTVS.

4. Bbyic

PLTIC, AR THL MR- SEEYICEB IS UC FREE ONESHEEST
%) OFEE L BRI W TEND,

AMETIToBHER L “C ERAEICL > T, M FOREIL, BEIRT
HERISNTEARRBEROBREOREL ZITREBES BT 52 LAMRINT, £,
B OREITT HC BRIT, BBICHSE L ITBHE TR THEALBAD ¥C £R
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ThdHIENREINT,

IOMBEBRORREE S LIZ, BFREFEIL D M U 2SkERS X OKRRSWTN
HHEESTEZEMR T2 2L T, SREEYICEE “C FREFEAD I LPFETS
HTLrRLT,

WEE
ABREEDDICHIY . RERERZREL TWZWnwie (i) BERIUEM R
#Ehe K ok K, BETEEZEXAEFER - LILEMES=E 1T B
RIZL XV BHNZLET,
Fio, () mEFCMBIRFRGER R - OBRIIT, BEREROBRICE K
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AMS radiocarbon dating of iron artifacts

Hiroki ENAMI", Toshio NAKAMURA?, Hirotaka ODA?, Etsuko NIU?
Tetsuya YAMADA?, Toshio TSUKAMOTO”

1) Graduate School of Environmental Studies, Nagoya University
2) Center for Chronological Research, Nagoya University
3) Gangouji Institute for Research of Cultural Property Center of Conservation

Science
Abstract

Ages of archaeological sites related to iron manufacture, ages are usually determined
using age-typed potteries or '“C measurements on charcoals from the same stratum.
Such indirect methods, however, are not valid in sites where pottery is absent or where
charcoal deposits are mixed with materials of differing ages. In such cases, the ages of
iron artifacts need to be measured directly.

To determine the viability of AMS radiocarbon dating for iron artifacts, two case
studies were conducted. The first involved samples of iron artifacts from a site of
known age, i.e. the 'Gennaitouge' site in Otsu City, Shiga, Japan, which was active in the
second half of the 7th century AD. The iron samples were heated with modern charcoal
to determine if older "*C characteristics could be preserved after such a process. AMS
measurements of the heated samples yielded "“C ages equivalent to modern charcoal.
This result indicates that radiocarbon ages for iron artifacts should correspond to the
final heating stage in the manufacturing process. In the second case study, AMS “C
ages were determined for blacksmithing iron and charcoal samples from the 'Ninnjihaiji'
site in Kashiba City, Nara, Japan. The ages of these materials were estimated at about
the 7" to 8" centuries AD, and were consistent with the ages by an archaeological
estimation.

The results demonstrate that AMS radiocarbon dating can be reliably applied to iron

artifacts from archaeological iron manufacturing sites.
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