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Abstract

From various restoration experiments of iron-manufacture, it was revealed that charcoal
used as a fuel remained in the newly produced iron during the iron production and iron
reprocessing stage. However, a possibility that carbon other than that for fuel is mixing
into iron products is fully expected. Moreover, a possibility that change will appear in
the stable carbon isotope ratio in the manufacture process of ironware is suggested. So,
measurements of '*C ages and carbon stable isotope ratios were performed for the
samples which were obtained through iron manufacture and blacksmith experiments,
and thus we inspected the validity that a precondition and the change of the stable
carbon isotope ratio can be used as the basis of age determination of iron products. As a
result in the smelting experiments with and without flux, CaCQOs, containing no *C, any
tendency that carbon other than the charcoal used for fuel has affected *C ages as well
as stable carbon isotope ratios was not detected, and the validity of the precondition was
accepted. However, some changes in *C concentrations and the stable carbon isotope
ratios were detected by the differences in materials used for iron forging processes.
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NERANTHERCHER LR P OBLEL BT L CEBSL2ERT 3, @BH&TIIELA
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RBX O TIPS BRICARS, Zhi 10~12[E#0ET L, 1000~4000BHED D
BRI L 25, Zh b OBERHYIETZ L COVHNRPLORHADRNERIT K
Lol ED &5, BAPB> LESIXITVELEBEORNICES Z b b, BT
HRZEE BN ENELERLIZ, BEYEELLSELT, LEOEL~AFAERTES
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FEHLTHEREERICEDH LERAT A2 TEEET,
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W, Thit, 2FREDZ Y, XF¥ThHY, 2010 FiTHl 20 EFREOR AL IR L
BRLAELOTHD, FEOERICERTIRLE LADI, BTREOKLTHS,
FLTC RANZOO7 e RGP 2 REL | WBERE T o 7o, PRIk E AR,
1 RERINEA L7etk, M B AR EBDGERFEICHRALE, ZOKE, ZEENLH
WCREEVHRITHAZETCPNIRELZLE S, SFEPRHE L7, REUFOMGER CIX,
£r3t 10kg DORPEE % BUGHE KR oD FI & 50. Okg) L. 2. 15kg DB, /PEUEORGE
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% HVEE #t8% 5 b o IR E ESHT# (Model 4130-AMS) TIT o7, BRI
Vo UBRNTST-HOx D) A Lz, §PCHHIX. 77 774 FRRICAWS €O, 24 H
LT. K[AEESHrE (MAT-252, Finnigan MAT #H80) THEIE Lz,
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RIS EBRORERE Table 1 3B X R Fig. 1T, K - BSEROKE RS Table 2 B LY
Fig.2 IZmd, A bBBETERIVEOLLREEGHO "CRED S AEHE
(1.08910. 003~1. 146 £0. 003) }X, FH L7=ARD “CHEE D% (1. 05210. 003
~1.25910. 003) NIZWXE o TW3B, Fio, MESGE»OREH - &8 L TH LB
S “C B HET (0. 10310, 008~0. 328+0. 005) 1%, LB CHA - RO “C
BEICHASRTET o LEWMEL R Lic, Thid, B - 88T 3Bz, KRS
IZHECEREERVWa—Z ARHAVWLNEZ EERL, BAESGHEPORREN -7 ADK
FCBERDOTWVEEERZRLTWS, ko BlSGETERI VAL REHGEHD S
BCEDOEBIEIL-20. 7~-30.6 0. 1% DO E & RTHER L 4o 7 (Table 1), HITIIARK
ORI SPCHMEIV bRVEE T TR bR Iz, £, Hef - SsgH D 6
BCH-23. 1~-25.4+0. 1% D ERT 2 & MR & h iz (Table 2),

Table 1 Results of *C concentrations and 8'>C values for the samples collected from
iron smelting experiment at Miyako, [wate prefecture

Sample  Carbon

Sample amount  yield §13C R Lab code
nr Sample names [mg] [mgC] [360] [(11Ch2C)saf(14C12C)et] [NUTAZ2-]
1 Charcoal-mix-1 7.49 6.522 -28.940.1  1.10620.003 17313

2 Charcoal-mix-2 7.92 3.094 -28.240,1  1.14740.003 17314

3 Charcoal-mix-3 7.80 5.847 270401 1.11520.003 17316

4 Charcoal-mix-4 8,79 6.205 -29.7+0.1  1.061+0.003 17317

b Charcoal-mix-5 7.60 5.732 -26.8£0.1  1.08620.003 17318

8 Charcoal-mix-6 7.69 5.883 -27.840.1  1.0562+0.003 1731%

7 Charcoal-mix-7 8.18 5.416 -26.140.1  1.13240.003 17320

8 Charcoal-mix-§ 7.63 6.344 -27.940.1  1.093+0.003 17321

9 Charcoal-mix-9 7.09 6.083 275401 1.26940.003 17322

10 Charcoal-mix-10 6.256 5418 279401 1.15440.003 17324

<Av.> -27.941.0 1.121+0.056
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11 Soil-1 523.24 0.568 -23.6+£0.1  0.204+0.003 17325
12 Soil-2 576.21 1.032 -23.8+0.1  0.025+0.001 17326
13 Soil-3 597.73 0.762 -24.320.1  0.513+0.002 17327
14 Soil-4 607.57 1.113 -24.6+0.1  0.604+0.002 17328
16 Soil-5 501.97 1.029 -24.620.1  0.491+0.002 17329
16 Soil-6 650.76 1.081 -23.8+0.1  0.164+0.001 17330
17 Soil-7 1580.45 1.104 -24.7+0.1  0.146+0.001 17486
18 Soil-8 1419.70  1.421 -24.60.1  0.205+0.001 17487
19 Soil-9 1192.32 1.180 -24.520.1  0.185+0.001 17488
20 Iron sand-1 1240.09 0.645 -21.7£0.1  0.027+0.001 17331
21 Iron sand-2 1449.77  0.648 -21.4+0.1  0.053+0.001 17492
22 Iron sand-3 4226.45 0.605 -21.2+0.1  0.039+0.001 17493
23 Iron sand-4 5149.76  0.886 -21.2+0.1  0.015+0.001 17494
24 Refined Iron-A-1 1921.00 5.398 -21.9+0.1  1.091+0.003 17335
25 Refined iron-A-2 3003.00 2.560 -20.8+0.1  1.089+0.003 17336
26 Refined iron-A-3 2877.00 2.320 -19.8+0.1  1.090+0.003 17337
27 Refined iron-A-4 2169.00 3.485 -23.5+0.1  1.100+0.003 17338
28 Refined iron-B-1 1986.00 1.904 -20.7+0.1  1.142+0.003 17339
29 Refined iron-B-2 3340.00 7.762 -26.9+0.1  1.128+0.003 17341
30 Refined iron-B-3 1356.00 1.883 -29.2+0.1  1.146+0.003 17342
31 Refined iron-B-4 1739.00 7.233 -80.6+0.1  1.128+0.003 173438
<Av> -24.243.9  1.114+40,028

Table 2 Results of '“C concentrations and 8"C values for the samples collected from

the blacksmith experiment at Miyako, Iwate prefecture

Sample Carbon
Sample amount yield §13C R Lab code
Nr Sample names [mg] [mgC] [%] [(+Ch2C)sa/(1+ChaC)st] [NUTA2-]
1 Charcoal-1 5,75 4.741 -26.9+0.1 1.143+0.003 17333
2 Charcoal-2 5.86 4.644 -29,140.1 1.1056+0.003 17334
3 Wrought iron@-1 3444.20 1.71 -23.610.1 0.217+0.001 17495
4 Wrought iron[-2 3097.68 1.75 -25.940.1 0.328+0.002 17496
b Wrought iron[-3 1075.73 1.25 -23.140.1 0.174+0.001 17497
6 Wrought iron@-1 328384  3.76 -24.740.1 0.125+0.001 17501
7 Wrought iron@)-2 2966.40 2.57 -25.440.1 0.176+0.001 17502
8 Wrought iron@)-3 2686.31 5.38 -23.440.1 0.129+0.001 17503
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o Wrought iron(gr4 2828.26 #4.91 -28.540.1 01030001 17504
10 Wrought iron(@-6 2848.89 573 -23.3a0.1 0.138:0.001 17606
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Fig.1 Comparison of 1¢ concentration of the materials used for the iron smelting
experiment, and corresponding carbon stable isotope ratio.
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Fig. 2 Comparison of "*C concentration of the materials used for the refinement
and the blacksmith experiments, and corresponding carbon stable isotope ratio.
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RIZHEKTAHDOTHENIOWT, ZTHETHLMICER TWehol, £F2 T, &
B Cix, SMNEYO “"CERUENHE - HEOLLIWVIIEHDO ELLO TR THVWDS
nicphs - BrEAicART 20 THELEHLNMITAZLZAME LT, ERTR
LB - BHERTEONESHE "Cra2<{ v Toa—7 A AW T#EE
EBREFTV, Bohig&flo "CREHNEETok, £, FEELAFBEIRIZE
WTRBRRERMELICELREN 2 FREES R I T2 0T, RS - il - 88
TRIZRT, 2REROLRICBT 2 RBRERELOELORF bITo 7,
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4-2-1. BHHER

BSEROFER L Lo, EEHREORETH S, BB (RIED & LTHRORR
EHWE, Zhik, BRREORRKRTHY ., 2010 FIEF - BMRENELOTH S,
Fio, EOWPIZ 25~30 EGOEMBEH CTE /o, FEOERICERT I RLIIEHR
EThHb, ¥, 77 v 7 AL LUBERRZR —FEHORK S AW, £LT, &
EH 170 cn, NS 35 cm, AMBREFRH 100 cn, X LTk % 2 BEEBIZT B LT,
READER L TALTFRNICEY AHBBRET /N e biF IMBERY A 7o B
LIF| ZBEL, 77 v 7 AOEMEYE 2 TREERE 3EfT-7, FNEHZKEA
NT1REMBA LR, MW ERKREDE (2 -3 E B ORME TIIAKA L DE:
BALELD) LERELEA LKL, OB, ZEAENLEICAEZEV TS L TF
WNIREZ2ZE S8, G2 RS Lz, 1 [ H OMSHER CIX, A5 20kg OS2 8IS K
RO R 44. 5kg, BFIRABOTMAEL) L, 9. 1kg PEZEH, ZHEHIX, A7 20kg @
RO % BUGE ORIR D B 46. Okg, AR OTINE 0.5kg) L, 8.7kg D#EE B, =M
Bik, &8 20kg OWEZE RS (RROMEHE 48. Okg , AKADHIME 5. 0kg) L, 9. 6kg
D ="/,

4-2-2. TEH - BHER

UG - - B CREINTh IR TAREZER T 28, LROMICRKEAZRH 55
B BENICESEOL LB ONESGHATORBEI O LR CERAIN = RRITHE
THDH, IWH B (2007) DFFRIZ L - T, KB P ORFITEE LRICAV LR IERR
MORBICBEBXHEDBZ LBTFENL, LA L, 8EIEIT, HEEE L EEEmeLy
PhTBY . FOELLO TR THVWERNIHRT 5 RBDOEELRT D02
THALMIER T ol 22 C &EUBYHPRBOHEREZHI LT H DI,
HEEETIRIBREROKRREAVWTHES L, SHEE CRRa—2 ZEAVTER 3 E#
IR LAERMGERO 2E ORI —27 AF MW, o 2 EIXBRAARREFHWE) 217
Teo e, FRETRIEBWTRABARZEGMELCELBREAS HEESATR AT
BOT, WS - BB TEZTCREZER L,

4—3. HEER

SREB b ORFBEEL L USMEBEYD O “CFRHUBICBITA 77 v 7 A0EETH
LT T AT, R UERENS LU - B - ESERICH WAL, IFREEOR
T, FILBCBNTHELONAESEHERE L LTHRRL T,

B - B ERIC oW, SFRBYTORBSEHEZIEE LS b L0 LRTHY
bW BRAICHETLI LD THLENERHLNNCTH DI, HRALEERA(=—2
A ARBR)EBBRL, Ebic, FRELRICIBV TREBRERMELICELSERN ST
BHERTRENTWD DT, HFHREE - BEER LB RO ESGHEZHER L,
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4—4. REWMME LU

ZHRICAWERENL, REERLI VGO 34 L (BSKSH: 15 &, Rig:12
M. SPEEI2 R, W2 ML AIKE 3R, BB - BEEEERIC X - TR LN
B 14 KOS - BB F 12 A, 2222 Q) Th B, “CRIEDHDOR
BT E FORS LRI L TITo %,

4—5. RRRUEE

BB EROE R Y Table 3 B LU Fig. 312, BEGHEE - ESHEEERORE R % Table
A BXWPFigditm L, 77 v 7 AOEEEZ TIToBEERL VG LSO
WO B EE 4y AR B (1. 18810, 004~1. 2650, 003) iX, BEA L AKRD “CEBEDSH
#56 (1.11010.003~1.28010.003) Li%iF H L, 202 &hb, BEEhi-gk
IEENDRFBIT, BEBOBICBEE LTEDRERRDORBENSTENL TS Z LHER
Ehic, SEOERICBWT, 2, 2EO7 7 v 7 ABMEEEZ LRBHEER B
THIR N &R I “CREDETIRRHER o7,

77 v 7 R OO RIGHFER (W §k: 20kg, AR 144, 5kg, CaC0;: 0kg) IZB W Tk, &
LSOt CBEITER T 1.213420.017 25 Lz, ¥/, RELERPAELLITFE
BT-284+1.9% % Lz, 2HEBED7 T v RAEEHEML = ER (B& 20kg, A
R :46. Okg, CaC0,:0. 5kg) IZBWTiX, D 11 CEREII P T 1.244+0. 011 27 L7,
i, RBEEEELITES T-31.720.5% %R L, SEEDZ 5 v 7 A&EML
7o E g (W@ 1 20ke, AR 148. Okg, CaC0,:5. Oke) IZB WV TIL, &HMO ' CREITEHT
1.256+0.006 &R L, ¥, RBERERAMELIIEYT-32.621. 2% %R L, 7
G2 ARAVWEREAIZ *CRBEIRSSEL Y RELEEMELBEL 2 5HH R
&N, $hbb, 77 v 7 22 AWRVEE ORISR L L L TH L REEN R
bhad, LHL, 79272 AZRAVWEHESOHRO “"CEBETCLERLEARD “CE
EEEEBH O 1. 11020. 003~1. 280+0. 003 DXEZRTMHTH Y, EH L KR OFEINE
X 25~30 % THHZ L b, "CHERUEDHUEREEZE LD L, "CHERILEZ S
WBIITLAERVEEZLNE,

7T o7 AERMLUEHSERICL D BonTES&ERIIOVWTO "CREICTZ T
ADRBBEBEREEIRVER L LTEZLNADIX, 7727 ATHB Cal0, %5
L CHERTAEIGAFENIEE 1000CIZBW TR T T2 85T ohsd, CaCo, Dy
IR 1 atm ITB W T 8IS CTH Y BH DORIITEB VT H# 600°C T CaC0y » Ca0+C0,
DX SR UAED,H 800CIZB W TR BBAITHE L, 1000°C CRISHET T 2,
RFEEZS BN LB LGIIEETFOEHA~E LTV, FENLIFE~LBETS
CONTERITRGHAEITL, FETIIH 1500CIKET A RETEIRGERIT Yy 5%
RESERREIH TN, BEOWRTIIGRPOREIT, MO LR TRL2 LERLT
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WS ZEBHLNITRoTWR I END, 1 1000°CTRIGHBET T 5 Calo; HEDRFE
OB T ehotcbEZ2 LR,

., thEbBSEELERIVEONZHKHMO § "CHOEBHKIL-25.2~-31. 7%
0. 1% D RMOMEERTRHRE o fz, FITIIARROEHNAR 6§ PCA L » HIXWMEE R
TRELERENRE, ¥, 79 v 7 RAFAWEEELMSGETER L VE LG
® 5 PCHEDOEBRIT-31. 1~-34. 3+0. 1% D T TRREL bk, 2O kb, #
BENTGERMORRBREEFMELLOEIZT F v 7 AOERICL > TS *CHEN 3~
1% fEVMEIZ S 7 MR 2 EBB LMo T,

Wiz, RGO “CRE (OFiHE: 1. 18810. 004~1. 265+0.003) %, E D&M
Fa—J AR E LTEBE L TELNSEHD “CRE (1.0152+0.003) & ki
He, BEFPHL2ETLTEY, Zhixd L oMESGHRPOREON 155 a—7 R
HED W ZEERVWRBIBERDoTVWAIEEZRLTWS, i, EBE#TET
AWwkea— 7 2AHRORBHECEBEYZEZR Lo AdEHE: 0.0043£0.03~
0.004510. 0) R HABEFTELTWVWI LD, RENEEXHEDLIFAETFRIELEL
BV, L L B TEPEDICONTRBBIRIBRAITEITLTWDE I EBREND,

—k., BEERIC L -TELNEGHHO s PCiiX, FESEOM LY bE o T
W5, BEL TR LN GHEORBEERIELOERIRIZ-25. 2~-34. 3%0. 1% [H
ERTOICHL, BEEEOERMED § PCMOFEHMEIZ-23. 813. 3% P& T RER
Roft, ELIT, FTVELESHOEEE L TWo/eRo § BCHO VML, 8 4
Bl DBRRIE-19. 210, 4%, B8 8 M DRFIT-17. 912, 8%, & 12 [F (BR) ORT-19. 1
+1. 4% ERTHRE R, ZOZ b, BEHTELNDIEIHITER LEBEDIC
ONTRBRERMELLBABVMEE R T Z EBRENTE,

PlED X 5 i B - 3 - BEERICL - T, FLECE RSO RIBRERN
BRI ZENALENO LBOFERTAMEHZ L > TR LT Z R Enk, Fric, &
EIBBELIZ O THELONABEHPRBORERMEILSE L 2o T HADB A
bhBZ L HRET CO,0EREL R, RIBLERMELICELYBEN D FTREERE
z bihv5a (Fig. 5),

ZZT, BN EGHORBREMIELOEHOREEEL D, B I8
Bro “CEBEZ AKX "CREORERMLHBTAZ LICLY, KK C0, BEHFIC
BN EhRFE LTHEHEEN-AEEEZRHN L, £9°, Fig.6 IZ Hua and Barbetti
(2000 B E L BT FRORT "CREORFEEL T, 1 EIEOME TR OIS
BIZoWT, B L ROSMTORFO “CBEITL1.192110.003 Th 5, - O
oW, BGH - MEHORHIE oL AR L R UARERE L LTH VIR LESZ 12 [
fTolk & UCREIX1.2163£0.003 TH B, —F RIEDKRT CO, D “CHEEIX1.05
0.0l BRETHD, 2O Lhb, 2HEHFVELEBHEDD & THRE €O, DIRAITE
HTEDBZILBND, ZORERND, RELZERMELOEENIIRS C0, DEEIC L
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S>TEHL TV RN EEZLN S,

WIZEZDNDFEE L THRETREIZBO T, ST ORRBERE T 5 ERICIEVC R A
PREENICRESNIFAMESHIOTEEREZ LD, BORE TIX, REIER L
RELTRILT D, £OBRIZ, BOFRNASEENICERE ShCRR, STII&R-
RBORBEECFANEKLERES Rl B2 N0, ELR2HERRNBSLELER
bhd, DX 3T, RBRERMEOENTIZ, EERALZRANEVEEBEMORET
ROMAICERS LEREND,

Table 3 Results of *C concentrations and 8'*C values for the samples collected from the

iron smelting experiment at Shimanto, Kochi prefecture.

Sample Carbon

Sample Amount  yield 51:C R Lab code
Nr Sample name= [mg] [mgC] [96] [(:+Ch2C)eal(14C120)st] [NUTA2-]
1 Limestone-D 36.87 362 48:0.1 0.0052+0.0002 18069
2 Limestone-1 38.26 403 4.1:0.1 0.0049+0.0001 18026
3 Limestone(D-2 39.25 414 4.140.1 0.0054+0.0002 18070
4 CharcoalD-outermost ring-1 7.48 491 -29.040.1 1.110+0.004 18026
b CharcoalD-outermost ring-2 7.71 6.44 -28,540.1 1.110+0.004 18071
6 CharcoalD-medium ring-1 7.19 6.21 -26.640.1 1,184+0.008 18027
7 CharcoalDrinnermost ring-2 6.73 5.62 -26.640.1 1.189+0.004 18072
8 CharcoalDrinnermost ring-1 7.11 5.96 -28,140.1 1.170+0.004 18028
9 CharcoalDrinnermost ring-2 7.18 5.71 -27.240,1 1.217+0.004 18073
10 Charcoal@-outermost ring-1 7.08 5.29 -29.110,1 1,124+0,004 18029
11 Charcoal@-outermost ring-2 7.47 5.28 -29.110.1 1.138+0.004 18074
12 Charcoal@- medium ring -1 6.51 544 -27.720.1 1.1300.004 18032
13 Charcoal®- medium ring -2 6.73 654 -27.720.1 1.133+0.004 18075
14 Charcoal@r-innermost ring-1 6.25 5.31 -26.240.1 1.280+0.004 18033
15 Charcoal@-innermost ring-2 6.86 B.71  -27.840.1 1.276+0.004 18076
16 Soil-1 1420.91 1.45 -25.040.1 0.304+0,001 18034
17 Soil-2 1481.61 1.30 -25.140.1 0.220:0.001 18077
18 Iron sand-1 3581.46 073 -22.0+0.1 0.937+0.003 18035
19 Iron sand-2 4019.21 0.56 -22.1+0.1 0.9330.004 18080
20 Iron(Dr1 2522.44 2.64 -28.3:0.1 1.218+0.004 18036
21 Iron(D-2 1434.82 243 -30.5+0.1 1.234+0.004 18037
22 Iron(D-3 18567.59 2.49 -25.2+0.1 1.188+0.006 18081
23 Iron(D-4 2253.33 2.69 -30.0:0.1 1.225+0.004 18082
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24 Iron{D-5 2473.49 3.28 -28.1+0.1 1.200=0.004 18083
<Av.> -28.4+1.9 1.213+0.017
25 Iron@r-1 1786.38 3.92 -32.520.1 1.232+0.004 18041
26 Iron@-2 1979.27 3.69 -33.4:0.1 1.234:+0.004 18042
27 Iron@-3 1445.49 419 -31.110.1 1.254:+0,004 18089
28 Iron@-4 1689.61 4.06 -34.310.1 1,24040.004 18090
29 Iron@-5 2391.91 3.51 -31.340.1 1.257+0.004 18091
<Av.> -31.7+0.5 1.244+0.011
30 Iron@r1 1547.83 2.52 -32.420.1 1.247+0.004 18039
31 Iron@-2 1926.83 3.77 -32.320.1 1.254+0.004 18040
32 Iron@-3 1730.39 3.45 -31.1+0.1 1.265+0.004 18084
33 Iron@-4 2500.89 3.76 -31.620.1 1.255+0.004 18085
34 Iron@-6 2438.48 3.99 -31.4+0.1 1.261+0.004 18088
<Av.> -32.5+1.2 1,256+0.008

Table 4 Results of *C concentrations and 8'°C values for the samples collected from the
blacksmith experiment at Shimanto, Kochi prefecture.

Sample Carbon

Sample amount yield 613C R Lab code

Nr Sample names [mg] [mgC] (%] [(+Ch2C)sa/(1+C2C)st] [NUTA2-]

1 Coke-1 19.52 3.81 -24840.1 0.0045+0,0001 18009
2 Coke-2 18.36 328 -25.1+0.1 0.0043+0,0001 18010
3 Refined Ironl -0 1795.34 343 -26.4+0.1 1.192140.0039 18011
4 Wrought iron 1-4 1033.09 398 -19.7:0.1 1.2099+0.0039 18012
5 Wrought iron1-8 2748.78 3.32 -19.540.1 1.217140.0039 18014
6 Wrought iron1-12 2189.41 431 -18.10.1 1.2163+0.0039 18015
7 Refined Iron-coke-0 2343.563 354 -19.140.1 1.1890+0.0039 18016
8 Wrought iron-coke-4 2972.410 342 -19.1+40.1 1.1148+0.0037 18017
9 Wrought iron-coke-8 2439.23 3.39 -19.7:0.1 1.1456+0.0037 18018
10 Wrought iron-coke-12 3324.27 246 -21.2+0.1 1.0152:+0.0034 18019
11 Refined Iron3-0 1763.96 3.09 -25.8:0.1 1.254440,0040 18020
12 Wrought iron 3-4 1777.64 3.55 -18.9+0.1 1.254740.0040 18022
13 Wrought iron 3-8 1650.98 3.34 -14.7401 1.2580+0.0060 18023
14 Wrought iron 3-12 3979.29 261 -18.1+0.1 1.2526:+0.0041 18024
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Fig. 3 Comparison of C concentration of the samples used for the iron smelting
experiment, and corresponding catbon stable isotope ratio,
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Fig. 4 Comparison of '*C concentration of the samples used for the blacksmith
experiment in the 2™ smelting run with flux, CaCOs, and corresponding carbon
stable isotope ratio,
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Fig. 5 Change of the carbon stable isotope ratio depending on iron
production process
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Fig. 6 Compiled atmospheric %C concentration curve for 4 different zones (NH
zones 1-3, and the SH zone) used for age calibration,
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5. EHZENERLHRTCHIGHNBEDO “CERANE
5— 1. HFWEBFE 1o BE B YR E

ZHENICERPAELBENOH - LGB L UKRKR., SRL0 “CERTHE
L., *ORELZETFHEMRLERTIZ LT, $SREYH LB LIS “C ERDOFEHE
HEERIET A2 LA E LTUTORERWE,
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B EFBII A TFREBFTICHET S 1858 00 h 1894 £F THE L TWe BAER
RS DERITE B V2 3 BETCH S, BEICITEFIHCRMES, Rk BEET % Euk
BEEES>TRHERTWS, FETIE -BEFHISH HEERBLIVHELE
AR 8 mE AW,
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A HEEEEETICETET 5 14~16 DB I U 7 R) L D HE Uiagdh 2 X,
PR ICETET 5 14~16 OB (XF~A) IV HE LGS 2 8, L4 8%H
Wiz,

5—2. REEDBIVSHE

RIgkBEEEY & U CREFEFER Lg% (SekH 6 A, ARKR:8 514 &, SkehBEs
¥4 SO 18 8THB, “CERBIVWIPCHEDDOREHEIX, 3-3.
ALIEEBYTHS,

65— 3. KMRERVESR

BIFRFBEB O HE UGB L UORRO *CHER L RELERMELOHE
R4 Table 512 R Lz, Zh b ORBOBEANIL, 1600~1900 cal AD Z7R L TV
B, ZITCHERTAD L, BERFHEHLOSIE L URRKRO “CERITAICHESRS
PN T—BT 2R RERof, MADBEAENT 1600~1900 cal ADDJAERBHIZ RN -
TW5, Zhit, "CHEREZBERICKRET AIC, "CHER-BERREMRS TIIE
LTS, 120 “CEROBEFERBPEROBERBEICOM LT LE-
EEz2 N5 Fig. 7)), LaL, BEHOBREHMH 1858-1894 cal AD THDHZ L &%
ZNIEEDEREBRRIIEHTENREL BT /R LD,

Table 5 The results of '*C ages and 8"C for charcoal and iron remains excavated at
the Hashino blast furnace, Kamaishi, Iwate prefecture.

Sample Sample S8ample Carbon §'3C UCage Calibrated age range Lab.

name amount yield Code#
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code [mg] [mgCl [l [BFI [calAD] (NUTA2-)
Nr
1 Charcoal  2.81 1.95 -26.1£0.1  157+26 1666-1707(16.6) 16128
No,1-1 1720-1785(37.8)
1795-1826(10.8)
1882-1883(12.4)
1914-1953(18.3)
2 Charcoal  2.62 1.76 -26.1+0.1  194+26 1651-1687(22.5) 16129
No.1-2 1781-1809(53.4)
1927-1955(19.4)
3 Charcoal  2.71 1.77 -25.4:0.1 138425 1670-1710(15.8) 16132
No.2-1 1717-1779(25.4)
1798-1891(38.4)
1909-1943(15.8)
4 Charcoal 2,61 1.83 -25.4+0.1 14126 1669-1710(16.0) 16133
No.2-2 1717-1780(27.9)
1797-1891(36.0)
1909-1945(16,1)
5 Charcoal  2.49 1.73 -26.740.1  129+25 1678-1765(34.3) 16134
No.3-1 1772-1777(1.0)
1799-1894(45.1)
1906-1940(15.0)
6 Charcoal  2.56 1.76 -26.7£0.1  141:26 1669-1710(16.0) 16135
No.3-2 1717-1780(27.3)
1797-1891(36.0)
1909-1945(16.1)
7 Charcoal  3.12 2,14 -26.8:0.1  136+26 1872-1779(40.2) 16110
No.4-1 1798-1892(39.8)
1908-1943(15.4)
8 Charcoal  3.21 2.19 -26.8:0.1  158+26 1665-1706(16.7) 16136
No.4-2 1720-1785(38.0)

1795-1819(10.6)
1832-1882(11.7)

1915-1953(18.5)
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9 Iron 1618.87 4.857 -26.4+0.1  201+27 1650-1684(25.3) 16145
NO.4-1 1735-1806(51.7)

1930-1954(18.4)

10 Iron 1916,13 18,746 -26.240.1  155:26 1666-1701(16.6) 16125
NO.4-2-1 1720-1784(36.2)
1796-1826(10.9)
1832-1884(13.6)
1914-1953(18.1)

11 Iron 1616.2  6.823 -26.6£0.1 192427 1650-1690(22.3) 16137
NO.4-2-2 1729-1810(53.7)
1925-1955(19.4)

12 Tron 1722.54 5.81445 -26.040.1  156+27 1666-1707(16.6) 16116
NO.4-3-1-1 1719-1785(36.0)
1795-1826(11.1)
1832-1885(13.6)

1913-1953(18.1)

13 Tron 1722.54 5.81445 -27.0:0.1  158:26 1665-1706(16.7) 16126
NO.4-3-1-2 1720-1785(38.0)
1795-1819(10.6)
1832-1882(11.7)
1915-1953(18.5)

14 Iron 1.672 2.605 -26.620.1 14126 1669-1710(16.0) 16138
NO.4-3-2 1717-1780(27.3)
1797-1891(36.0)

1909-1945(16.1)

SEREEH D “CERDBERE RS Table 6 B L P Fig. TR L, ZZTRZHR
THB L, GO “CEMREE FENTHEBIN TV AERLIZEFEF-HR LTS, k.
INLORBOBITENRE, HUBY TR 456—1, BVUBY TR 1-1, %IE-39 OHEE
ENTWAREREIZE—FETIRRERol, LML, BE-43 [ZoWTIEE T2MNIC
HEEINTWBERE "CERR—BLAMhoT, “CHIBHKENLEE-43 z251T
i, BHERIIHRENA TV AERI D BBEBEIELNA =R TH D LHEE NS,

Table 6 Results of “C dating for iron-pot samples collected from the archeological
sites at Dohyo-cho, Hokkaido.
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Calibrated date (calAD)

Fig 7 Calibrated ages of iron-pot samples
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