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1. ¥

W, BOHERBCOENRIEE, INEFEESHT (AMS: accelerator mass spectrometry) AT
DERBIZE bRoT, TAVBODERZRVT, BRECENRBIELTREC L. (P4, 1999).
T, BEFEROBENGEE SN EENME2, i, Boh: "CERITEROBER L
BENn5. UL, BEFO “c #ER C ) »OEHINS “CERIL, Z0EETIHE
BIOBER L ITHETE 22\, SOV DREDTICEB SN 5 CEMRL, BEMRITH L (EARE
BoZ LBHbNTRY, EERIHEE SN-BARERIZ OV THRE SN Y"CERDT—F 1
v FEAWT, "CEANOBER~BE NS, bbb, BE#EN TV 5 INTCALIS data set

MCHER—BEABET—F v b, Smiveretal, 1998) TH 5.

AMS 1249, I HEEERNC C ERBENTREL o e BB D— oW ROSKBHEERI TH 5

(FFAY, 2003). @BEOKRBEEFEERN 0.1%L{ES TH, 2g BEDSKITIT 2mg DRBVEFENT
WA, AMS 12X B e ERBIEITIE, 7B THD. HROSOEEY, WSR2 AR
PROCETTSH I L Thh:, BROKITIE, ZORRERORENEELTRY, S&kh
DIRBEHIH UERRIE T2 Z & T, BBROBEHIR HAVARIRDIFRE L 78 DBIAROFEIHIIAE
BERMELND. BSE-HEREOBRABEV OIS & TUT, E-RRITER V-5 LEDIC
Aneind & hul, 8B EndREO CHEMNIL, BTHEORSHI CRSERETRTLEZ
TRWTHAS.

A[E, AMS B X5 “C ERBIEZ BIRTOILEROEREHE T HDIfTo 1. RIGRE
IFTROERSEEICIT, S o0 DIEIBIR->TWA & END. FOHRT, LRI R
NATHRRLIZE SNABRNL MIARER [—FL « 7 « TURE| 2HERT5100/EENRIRT
OIEEFKESE (NPO) TRIEARTIERENZS) BIH, 2003) ITXVED LTS, [ERRIE 1609
£ (RS I, REENACIELzE SRS, 20FE4 812, w— KL 5T FTURELE
DIAIERRO—EIF | E BT bh, FTELIL QWK oo —7, S8 IR UOERIOR L

MZ2OWT, AEBREERAIEREI e # —ICBRB SN TWA X T b a U bR E BT
HEANTICERRAIELZER L. £ORBRELZHETS.

2. SFARBIEBR L BSIR

NPO FEZARREIRTFIIGERICZL B, 2002 45 4 B ORIBFHENOMBEFREIZRBO T, KBR40m 25
3m OUERT, HFRE U Y OBIEN 672 AHEEWRE O T L ARBOAREO—HA 5| & T bz,
MEF AT A ABOXF—L (ROEE), 71 —»5, SRR EOBBIITITERIORL K, F v
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FEOZ X (BE1) BZBAVWSLHh TV BV FOEEIE 210mm, M3 15mm T, HRY @F
SHEIDIZEIT L ROFEE D) M- THD. Fb hOFEY, FME30mm TE I Tmm FBREDH
HeRE722 L, EE 2mm THME 30mm BEOEHRLY o U IRBFNTVVE. (e ied Ty MIRA
F v M THY, MABOREEH30mm, BEEH 2mm Thorz. AAT Y hOFEITEST, Kt
DOEIHEFCNZERD B LTHY, WikL, BEEDL TSy ReBEbhnd IZRAT.
g7 X1, BENEE 130mm T, WEIXEAFFEL L—00KESIE 8mm Thd. 7 X¥OiET,
RV b EFRROTAR TH D0/ MEY T, #MBIX 25mm THB. FV FBLTZ ¥,
FRO T —F &N TNB HDRH Y, Zh bt Cc ERBIERICER L.

BR1 WdroEmshizs ¥ (b BXUFRALRETFy b ()
FEOTNBLIZIT TR, RV ML, BEMEE LIOERR LD

Z DX D AR T C ERBIEICAV IR BN, 8527 X, SR Nk A B8k
DORBHZFAWLINI-REIDRTE, RUBOERMETH 5. SBILOERANERY, SBISOREE 25
SRESRGIZ L VEOILDBRC, BB e D ARRBEDRABO—HIGHRIIHRETHZ LIS
. T7bb, SBGEHORFBEEINL, Z0CERBIELRITY Z L3, BEHCAV DNBEAR
DO MCERERIET S 2 LTz beuy (4, 2003).

I XRURN SO 13T HEE U2 BROSER REKITE L GBERESG L BN ER Y B
Whd e, BREMEERISEE > TS LTRSS 5, FEESCERERORBESEY
IO DR ERET B 7= DO B E T, £ TRE%E, E—h KBk EHIIANT
0°C THIBVARE 7=, KRIZ, 12 HEHRE T 90°CT 2B 2 [EHT RS A ISR E L
7. EBIT, 0.6 HEABLT MY ¥ AkESEE VT 90°C TR L T 7 I VB VR IR
BELZ. ZOTNH YRR 2 [EIR L. E5IZ, 12 HEERET0°CT 2 lnNES 2
EHTVY, ZREKCL B L CGEBREZZRICBRVBRO=b LB L. /MR 9mm D/ 3 2—)LE
IZ, #9500mg OBRIRER(LER & FHITH 8mg DFELIR L7k 2 A, B2 A AT L THER
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Leh B L. ZhaEBEIFNT00CIZ TR 2 BRIV L €, SREMPORFEZREL C 2B

LRBE X 2. B2ZE5A T, IREEE ((196°0) BLOTE ) — L LIREFEROREY &
-100C) ZFA|IL U TRWTOKS 2 EOTMERE L TTBLREARR L. Eilshi=—
{LERBORIIRBIZ L TUHE 3.5~4mg TH Y, FERENL DOKBINRBIIER TH3~U4%TH
ofz. ZHUTEWERSHI L GEEE DA KBIE L IHE—ET 2.

—7%, SFBHI OV, REIMHE LY e ERMERET O, I V5 —%H
WTHREERELHIY, SO mm AO/NITHEILT. 20%, 12 BEDOKEET RY U4,
R OB RICRE AR BV TEE L. 7ROV MIoE, 8/NFEENER 2.50g
K2.19g #4EL, BESLOBRE] (LECO-502-231, high purity iron chip, LECO #8 <8ppm)
& & HITREMD B DRI ANEBRIFN T S00CITTIBAL,, BAL TV ATERERD B HHEE) %
BRELE. KRIZ, Zha 5000COEEHES TV HL, LECO HBo R B IMAEFHF-10, LECO £t
BYDRRENCE Y b LT BREER - INES AEIGCRMICE ST 2228 3R L, EERNDE
TENL L ot b, BEMEDEER T A (CO=0.1ppm, CO,=0.1ppm, THC=0.1ppm) % 200m//min
DOFCETEA L >ORBIREEFE D oA )UGEE L CREH R 4 SRR IMEEIT o 1. BREEY 2
1%, ZEMb~ AT I BBERE HIZ S00°CITIMBAZ A= BRI & 0 IR B A F22IT COLT
BLLC, IREERCTRHIN N v ITEDE. BRENET LD, NI v 72 REERTS
HL, BREFZEEXDH T Y EHER L. 29 LT, BETZAFOADL 00,13, FTv
TR INDN, REUSOBRIIETHR SIS, b7y 73, CO & HO0 BMEEIN T
BN, BEOZBMENSEIN COATEERD D, =F ) — NV L REERORESY (HE-
100°C), N7 BB DIREICEDHIRE ((131°0), BIUVKREZER ((196°C) @
SEOKIE N T v T HFAVT, Ky, TEMUAREE EEL TR CO, IR L. BRICH
WEBRDER 2.50g RT2.19g 1ZR LT, [EIREI TEMLRRI, RBIHE L TENEN 1. 7mg
B 134mg ThoTe. BIZIERS 80%LT5 &, SFORBERRIL 0.08%~0.09%L, ZbHT
fEV.

BN X7z ZERRRO—E (RF|IZLTURE 1.5mg) 122V, # 3mg OSKREMEES L
TKBCTEBTLTT T 774 "Bz RIT, 779774 FRERLEDOLTAI =0 ARIOREL
RNVE—ZEAL, RERELE LTH VT b a U INERER DR 2 B0 A RIS U7z (7
¥, 2001).

MC ERBIEIZEEL T HC EOHBRIEIC AV ONAENER L LT, KEESHAEHERATI
At (NIST) 22bHRESN OB 2 R (NIST-SRM4990C, HOxM) % fv vz (5, 2001). &
= UEBEMEROR 7 mg %#9 500 mg OFRRERLERL T/ M Uy 7 B AN THER L= L 3t
EL, 500CIZT 2B T A Z LT L > CRAIORE L T TBYURR B, RITEET AV
T, BEER ((196°0) BLOTY ) — /N LIREEROREY ((1000) 2FAIL LTAWTZ
BURBERERIL-D L, 75774 MTBTL, T T =y MUOREFRLA—IZJEAL
T HUCERBIEDTHD C IREEEHER L L TRV

3. IEEAMRESHTRNC & B MC HFERRE & BEA~DOKIE

EROESITLT, BROBHERUGEOREIR LU = VEESE LML= T 7 74 MZ
DNT, AEBERFEOZ T hu VITEREENTEE O T CERBIEER T . 40T b
UAHTRETIE, MC & PC ofEfER (UCPC HY=R) B, REBRE Reme) & MC IEHBROE
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YR Raposo) L IZDWTRI—DOFRED S LIZHEZH, Ramp/Rapwsn LLEOND. £, 7o
F b R CIARBLER AL BC/PC bEFRCAIE SN D, — RIS, RELERNIERIZ,
8%} Pee Dee Belemnite (PDBYEHE(AD BC/PC hdfRzEL LT,

8 BCoo (%0) = [(*C/2C)arme/ (P C/*Cheps — 1.0] x 1000

TERIND.

R/ Rapiosy LT DNWT, [FIRHZBEIE Sz § PG 2 AV CRBRNEDBIDOBEE{T > 72D
b, BB “CEMRME (conventional C age: FNHESFIEIE “CHMR) ZEH L7 (4, 2001).
“C DMEEEI L LTCIT, ERRAOIEHICRES T, Libby O8EA 5568 E4 V. MC SEMAMEN,
FEE 1950 EN OB 7-EHE LTEZbNS. #EEldonesigma (F1o ; 1EERD 2RL7E

B I RS BIMEE “C 454%%, INTCAL9S data set 3L UKIEZ 1125 A CALIB Rev. 43
(Stuiver and Reimer, 1993)% FV Y CBEEEAIZEBAE L= (K, 2001).

£1. RBEINICEIEET DN SEER S0 1C EREIEDR R
R BN BUEHREEINL HEE | 65Cps “C age UC E RO BIEBEFE R (Stuiver et BIEES
5 (ermid  |(BP) al,1998) * (NUTA2-)
BB BEAREOEE

TEB: 1 o OEEAREEE (orobability)

SR HERIR SHUT R
1 TR DERE S BROKEE  |-234%+1.0 [177+26 CalAD 1674,1777,1800,1941,1946 | 7652

TeR MIAE LT Cal AD 1668-1680 (15.1 %)
VTR Cal AD 1736-1781 (56.0 %)
Cal AD 1796-1805(12.5 %)
Cal AD 1933-1947 (16.5 %)

2 PERAR DEREL S BROMIME  [-23.9+1.0 |215+26 Cal AD 1664, 1785, 1786 7653
7o/ FAFEL T Cal AD 1653-1672 (42.8 %)
TR CalAD 1778-1799 (52.3 %)

Cal AD 1943-1945 (4.8 %)

DAl ST REROD UC IBEE R OV MC B4R

R OB R REWE | 65Cs “Cage MC pE HEEs
&5 (permid (BP) MO (NUTA2-)
3 |Hr¥ 7 ¥Hhb-276%1.0 127,580+106 {0.0323+0.0004 7660

£X :130mm HH U7z bR
Wi - IZIEIES TR TR

13875 8mm
4 ARV N ARV b HY-248+1.0 [9026+38 0.3251+0.0015 7661
£& :210mm Ll L7
B : 15mm R
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4. “CHERRIEDRRR L UEE

FROMHEREL 2 D “CHEMIL, 177126 BP KUN215126 BP 248 5Hh/- (381). INTCAL9S &
EF—F¥y heAWT, 20 NCERFBEFRELZBRER LIORT. BEMNL, "C&F
RAEDS, MC ENREBERBIERR L 5 AOBERIE, 3L UEDERD AL FTREMD B VB
FEREFETTT. £, BOERD, RARENTXTOEHD ENNTADHERD 68% (1
0) THd. ERFEHOBITREINTFERL, 68%ND 5 HT, &LITBEDEMRERICADHESRY
Y. &, BHN MCHENRE INTCALBEET—4 L B L TR 1ITRT. K15 LEkEE
D UC R LHEE SN ABLEIT AD1664 LG T AD1947 : TOFEEMNESZ.  AD1600 PAE
T, BEHBRIORENS X I, BERITR LT MC 428 80BP 75 200BP DEDRITY 7
FULTWB, ZOfh, —o0 CEIETisT DB EERN BT 5 - L5, T
bbb, “CHEMRDLBEROBBETR BERERICK Y AL Z LITRAREL 2o T3,

600 T T Ll 1

INTCAL98 data set ]
500 F ]

)

400 | AR B EREE ]
[ . |¢I l‘—> ﬁ ]
i o 11 ]
sof W e
“Cage : 215£268P & |
i -ty
200 | % %7 :

]

c &4 (BP)

I ' .
[“Cage : 177+26BP | ' 1
100 | e : v ! T"." e .‘1; ;

: N
0 [ 1 1 | i L I li L l ; ]
1400 1500 1600 1700 1800 1900 2000
BIESEH (cal AD)

1 BRED “CER L INTCALIS BIEF— &t~ hODEER
No.l1 3t (177+26 BP) RU'No2 3Bt (21526 BP) %77

—%, BRORBIZOVTRIE LTz “C ER1T27,580+106 BP 33 L 1902638 BP LG H7z.
HROKSKT, o4 FEE (TaT 18 fe~Fotal 12 i) [TV Tictsd biviz & Shvs.
SEHELIVE UCEMRT, HROBSHLERL D LT EV. T72bb, ZhbOH N CHE
i, ThHOS8DEEIZ, FR MC 2E< EERVIRENDRD) RFIALEZ LIREEh
5. T, RZ, SEREIE L XRUEL s ORIGEORERD, BROa—72MELI-BE L
RUTHDERETIUE, BRDOa—70D MC EE 0976 pMC) ZHEFORRIRELE “C #2< &%
RRVEFIREE (YCHBEE 1 0 pMO) ZBFETRNVEZZ &I0725. FRREIOFEEORIS#3ETS
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&, IXTILH%%, EfHN M TIE66.1%LBOND. TOXIIL, $7FRFRL MNIEEN
DIRBORERSDERIBED D T2 6 ST D Z RO,

TiE, BBKZBRDDVNTARE BRI L Tliolza—7 ZAWMEDILD K 91272 o T2 Didy VOl
MHTHA DD BRI D EARRPFRT D, BROFEADPRD GNDHDITHRTHS.
LaL, BRIZIFENSENTHY, TNBEESN S BLI TR, I—n
VSCEEAARRD OARRICE O #x S-0ik 13 HHio~14 ifcE L ShTnd (EH, 1991).
AL, Zogiozid, SEEOGTEEERBIUREL UThZbneE2 0oL 5. HiE
A XV ROEEEMBNT, BROOTHIE DL a—0 REREE T HRBIEN L —E—
BT VBEREN-DIT 18 RO TH B, i, a—7 XX DBBRENER INZ% D,
T—J A ERRRPRBES L TRV & S5,

PUED X 51z, thigsESERED “C EMRIEERND, TRV DIV RO T —71
17 D LD THY, #-T, 1610 FEILE LIz~v—FL « F « TURBEDLDTHDHARE
PEIHE. E77, 827 FRUSERL MIEEhARBO UCERDLIL, F& L TRRARDKE
N (bHAA, KRB —HEDILEZ EARBRENSDY) SRIOEEBROEEIZAV LT
RTINS, ZDX 5T, $7 XRUSRIL hAELNI-ERIT C ERAEN LERERD 5
T EIETER. A, 87 TRUSR/V FOMELE 22 B8R E D X HITEEINIZINTONT,
BEFFNLEL SND. T, AEEIEERSFREAEEZ "CERRIET I Z L LEE
ERERIT D Z LA D,

TRERR CEDIL T8k 7 B8R M, REOSNDIEOIZIGE VW, 5T, a—7
RAERELETHRBRECEON- &5 L, 17 HRUENELNIZ LD LITE X RV, RO
a— %17 B EOLDOTHD Z EEHETERT D L, SEBIEH/T ONIINEARIL, 1610
FEPELTZw— FL T« TURBOLOTIIRVEREEREV E B2 D,

LS
FBFEO—ENTIY, FOETREHTE (2) BEEES : 15068206, HIFREL @ PHETEHIOEREK
L “CHEIRIC L DMEDTRE, BIRARE BB AR L. BLURSMRLET

SEI0R
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AMS "C Ages of Archeological Remains from a Sunken Ancient Ship
Salvaged at the Mouth of Nagasaki Port, Nagasaki Prefecture

Toshio NAKAMURA', Hiroki ENAMI', Takuro MAEDA? and Tetsuya YAMADA®
1) Center for Chronological Research, Nagoya University
2) NPO Society for Research and Preservation of Ancient Portuguese Ship

3) Center of Conservation Science, Gangouji Institute for Research of Cultural Property

Abstract
In early Edo period (AD 1610), a Portuguese ship, Madre de Deus, was attacked by
Japanese soldiers and sank beneath the sea at the mouth of Nagasaki port, Nagasaki City. A
NPO group, Society for Research and Preservation of Ancient Portuguese Ship, is looking for
them to study the ancient western ship and its cargos on the historical viewpoints. In April 2002,
a part of an old sunken ship was salvaged from the sea at the mouth of Nagasaki Port. The
materials of the ship remains collected from the sea contained ropes made of hemp, iron nails
and iron bolts. Since there was no material that confirms that the salvaged ship originated from
the Portuguese Ship that was being looked for, the NPO group planned to measure the age of the
ship by scientific dating. Thus the samples of hemp rope, iron nail and iron bolt were delivered
to Nagoya University for AMS "“C dating.
The two hemp rope samples were processed in a routine method and dated as 177+26
BP and 215+26 BP in “C age and AD 1688-1947 and AD 16653-1945 in calibrated calendar
age. At Nagoya University, iron samples can also be dated. Carbon that is remaining in the iron
materials after smelting or refining process of them can be extracted by using a special tool (a
combustion system of iron materials by a RF furnace). The "C ages of nail and bolt samples
were dated to be 27,580+106 BP and 9026+38 BP, respectively. These ages are far older than
the first production of artificial iron materials by Hittite people and suggest the usage of coal in
smelting iron material from iron ore. The evident usage of coal in smelting iron material is from
the Industrial Revolution in England after 18" century. Thus we must investigate the history of

ancient iron formation in Europe to conclude that the salvaged ship is really the Portuguese

Ship.
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