BB BT S8 U TS O B LSRR

R R -IIE AR RTH BER% - LE HhS

1) AEBERFEERAEREIR 2 —
2) (NPO)FFEMTRERGFIIRS
3) GHHHEN) TRFYLMHFEIRER S 2 —
(GEE#&ST © e-mail:nakamura@nendainagoya-u.ac.jp; Phone: 052-789-3082)

1. Xz

R, BOHERBCOEMRRIERY, IEIREESYT (AMS: accelerator mass spectrometry) AT
DRBRIZE Lo T, T VBROEEE AWT, BRECERBIEEZTEIZLE (hF, 199).
T, FEFEROEEHGEE ShAEENME 2, i, Bbh: "CERITERIOBER L
BIhs. L, o “CBEE (CBE) MOEHINS YCHERIL FoEETIRE
BIOBER L ITHERTE 2V, SO DREDTCEH SIS “CEMT, BERICH L TER%
BOoZLREOLNTERY, EERERIHETE S NWI-BARERIZ OV TRNE Shiz "C ERDF—F 12
v MERWT, “CERMLBER~EE SIS, bbb, BIE#EHI TV 5 INTCALS data set

MCER—TBERBET—F & v b, Stuiveretal, 1998) TH5.

AMS 12X Y, IHEEEINC C ERBIENTIREL 2o o BEHD— O ROSKEHERRI CTH 5

(FFAt, 2003). @BSHORBEFRN 0.1%L{ES TH, 2g BEDSKITIT 2mg DRFFEENT
WA, AMS 12X B MC ERBIEIZE, HORETHE. HROSOERET, HECHSLa AR
ERWCETT S L Thh:, RO, ZORRERORENEELTRY, S&kh
LIRFBEHIH UERRIE TS 2 & T, B8kOMENT AV BRVARROEELE 72 HRADFER 2
BERPMELND. BEE-HEREOBANEV OIS LT, E-RRITE V-5 LEDIC
Anbhd L3, SRCEENARBO "CENYL, BHEORERIATHNSERERTLEEL
TRWTHAS.

A[E, AMS HIZE 5 “C ERAIEE RIRTHOIEROEREHET D 1-DIfTo 1. BIBRE
IETROFGHEBEICIL, SO0 DIEEIIRE->TWA & END. FOFT, LRI RIAE
ATEIR LT E SBFL MAAEER [~—RL - 5 « T 2E | 2HEERT A DOVEENEIBTH
OIEEFKEE (NPO) TRIZEARSRERERIZTS] (BTH, 2003) ITXVEDH LTV S, [ERRIT 1609
£ (BEUE) I, B cihigLizedns. 202F4 812, v— KRV F - FURELE
DD RMRO—EHF | E BT bh, FTELhL QW oo —7, S8 XRUERIOR L
MZOWT, AEBRHEBIEREIEE L Z —TREBE SN TWAF T b a Vs BT
HEAWTHCHERRIEL T L. TORBREHETS.

2. FRREERS & sk

NPO FEZEARERERAFIIESIZ LB, 2002 4E 4 B OB OMEEREIZRO T, AR40m 25
3m OEERT, HFE U Y OB 572 2HEEWRE O T H L ARBIOMREO A B | & T b,
MR T AARBDOX—L ROEE), 7Vv—b, SRR EDEBIITITERIORNL K, F
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FEOZE (BE1) ZBVLRTWE AL FOE ST 210mm, FMEE 15mm T, HRY @F
HEIVIZET L RO E D) BoThB. AL FOFEIT, FME30mm TE S 7Tmm BEDH
HRZ2L, BEE 2mm THME 30mm BEOSRLY o U IRAMPNTVVE. L /ed Tty MIRA
Fv FCHY, ABOREIH0mm, EEH 2mm Tholz, ANAT Y MOFEITEST, Kxt
OEIFRCNZERY B L THY, TR, BEEDNL TS Ty FeELY RNWE IR AT
7 X013, REONTE 130mm T, WEIXESFE2 L —UOE &L 8mm THDH. 7 XD,
RV b ERRROFARTHDB/MEY T, SMBIX 25mm THDH. RV FBLOZ FOHLT,
FROT—T N THNB HDONH Y, Zhbits T C ERBIERICER L.

BER1 R LERSHIZF (b)) BIUORAVRETFy + (F)
FECTWLIETTIIRLS, RV ML, REMIE LIOEIRRONS

DX AT UC ERBIEIC AV oIRGB, k7 X, SR F OB 72 B8k
DRGKIZ AN LI REIDRE, RUBOBHETH . ST OERBIE, SBUSORBIE 25
SBENBIGKIZ LV EON DB, BB e A ARRARDREZO—IIGEHRETHZ LIz
. Tigbb, SREFORBEEIRL, 0O “CERBEERITO Z L1t REHIAVW LB AR
DOYCEREZRET S Z LTz bRvy (4, 2003).

7 XFRURN b D 1 ART o0 LI LI BROSHMEZ REKICE L CGEERYES L TBNhEERY B
Wbk, BRDMBEERIESE > QORI E LR H 5, FIESCERREDORBESEY
MOIR AR ERET DO E T, £TREE, b —{ZEEKEHITANT
O CTHIBVARE L=, &Iz, 12 HEHREET 90°CT 2B 2 [BHT RESEE A ISR E L
7=. BT, 0.6 BEAERLT MY T LKA VT 90 C CEIFNE L T 7 I VB8 V2R
MRELEZ. ZoT7h VAR 2 BERRDIE L. &5, 1.2 SEHEEET0°CT 2% 2
EHTV, FREKCLL M L CERAZRICRVBR =S LR L. SME 9mm D/ 3 a—/LE
1Z, %9 500mg OFRRERLER & S50 Smg DEIR LRk 2 AN, BEZET 1 288 L THER
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Lizh LB L. ZhEBEKIFNTO0CIZ TR 2 BRIEBAL €, REHPOREEREEL TR
URBE X 2. BZES5A VT, IREEER ((196°0) BLUTF ) —L LIRFEROBREY
-100C) ZFAIL LTRW KRS EOTMERE L CTTBLREBAR] L. Eilshi="
{UIRBRORIIRBIZ L TUHE 3.5~4mg TH Y, HEREIDLORRNBIIERL THB~MU%TH
ofz. ZHUTEWEREHI L GEEE DA RBINE L IHE—ET 5.

—75, S$FRBHNZOWTIY, BEIAHEE L ER RN ERET AL, T4 5 —%/
WCHREEREAHEIY, IO mm AO/NIZHEIL. 208K, 12 8EOKELT N DA,
HRKARR OB BICRE R AV TEE L. 7 XROERN MIo%, S/NTEENER 2.50g
K219 #5B L, BMESLDBIRE| (LECO-502-231, high purity iron chip, LECO #8 <8ppm)
& & B ITREBRID 2 IFIC ANWEBKIER T 500°CIC T L, IBA L TWATTREMED S 5 H %
BRELEZ. RIZ, Fha Ss00COEEREERY ML, LECO HEBOEEBMREEFHF-10, LECO #t
BYORISENZE Y k Liz. BRIER - BT ABICRNICERE T8 48R L, EXRNOR
ZENRLL ol b, EEEDEESEN A (CO=0.1ppm, CO,=0.1ppm, THC=0,1ppm) % 200m//min
OFCETHA LB O 2 ZEE L TR 4 R ARIEVEfT o 1z, BREEH X
1%, ZEMb~ U AT X BB E HIT S00°CITIMBAS V=B LR X 0 RS E FZ2IZ COIT
BALL T, IREERCTRHAINTZ T v ITEDE. BENRET LD, NI v 72 REER TS
HLU, BETRAEZZbHTOo D EHEK L. 25 LT, BEFTAFOKSRL CO I, FTov
FIREEND D, REOSOBRIZTHRINS. b7y 7IiE, CO: & HO BMEEIhTH
BN, BEOZBIRENS TN COATEERDD. =F ) — VL REZEROESY (FE-
100°C), I N0 BB DEEICEDHIRE ((131°0), BLUREER ((196C) @
SEDOBIE N T v 7 H# VT, Ky, TEMUAREE EEL TR CO, IR LT, BEICH
VW BROER 2.50g RO 2.19¢ 1T L C, BN &N ZEMUIRFRNL, RBITHE L TENEN 1.7mg
B 134mg Thote. BIZIES 80%L 5 &, SFORBERRIL 0.08%~0.09%L, ZbHT
BV,

EML SNz ZEBURFO—ER (RFZ L UHE 1L5mg) 1OWVT, # 3mg OSKRA RS L
TKBCTBTLTY T 774 "Bl RIZ, I 7 74 MREBRLIZOLT I =0 LABORE
FVE—EAL, RERELE LTH T b a U EEROHE 2 B0 A RICEE L7z (F
¥, 2001).

UC ERBIEIZEE L T 4C IEOHEBIRIEIZ RV DN AERA L LT, KEEHAEUERITHE
AT (NIST) 22o#fitEn T\ Y= B (NISTSRM4990C, HOxID %MV e (4, 2001). &
= UESEHEADRI 7 mg 49 500 mg ORRRERLEAL T M Ly 7 ABICANTHER Lz L3t
BL, 500°CIZT 2B T 5 Z LT Ko CERITRBEL CTEMUIRRE B, KICEZET 1 v
HFC, REER ((196°0) BLUOY ) —NV LIREEROREY ((10000) 2FAIX L THAWTT
BAURBAERIL =B L, 75774 MTBRTL, TRETAI =y AROBREERLVZ—IZEAL
THCHEMRRIEDTZ D MC MREEIEEAR L U TRV,

3. TGRSR & B 1C ERNE L BE~DKE

BROLHIZ LT, BROSER USOREIE LU = USSR LR - 757 7 A BT
ONT, BAEBKREDS T b u TR EENTEHE AW T CERRIERITo7. #2F br
VEHTRFTIE, MC & PC ot (UC/PC HU=R)) B, REBREL Rampe) & MC IBEHBEAOE
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YR Raposo) L IZDWTRI—DFRGED S LITHESH, Ram/Ravwsn LLEOND. £, 7
7 kR CIUIRRRERNAH PC/PC bRFHCAIE SN D, —#IC, [RBREERALALIL,
26} L Pee Dee Belemnite (PDBYEHEAD PC/°C kDfRzEL LT,

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

TEHEINS.

R/ Rapioso HEAZ DWW T, RIRRHZHIE Shu7z § PConp Z AV CIRBRILIE S BIDOBIEXT > 720
b, BB “CERME (conventional “C age: FINHESHIEIE “CHMR) ZEH LA (4, 2001).
“C DMEEEIE LTI, ERRAOIEFICRES T, Libby OEEA 5568 E4 V. MC SEMAMENL,
BB 1950 ENDBo7-8K L LTEXBNA. BT onesigma (10 ; |EHERE) &RLE

BONT-FIRCASBIEIE “C £4%%, INTCAL98 data set 3L UKIET 1175 A CALIB Rev. 43
(Stuiver and Reimer, 1993)% FV Y CBEMUTEAE L (4T, 2001).

®1. RIGHEINI T E BT DI DI S AR UC FARIEDRER

R Eav a2 3: i HEE | 05 o “Cage UC EROBIEBEFE R Stuiver et|BIEES

EE (ermid)  [(BP) al,1998) * (NUTA2-)
BB BEREOEE
TFEe+1 o DEEEREEH (orobability)
VA EIR ST e
1 TEEARD IR SAYMROMHME  [-234+1.0 [177+26 Cal AD 1674,1777,1800,1941,1946 | 7652
TeR MIAE LT Cal AD 1668-1680 (15.1 %)
VNI RRE Cal AD 1736-1781 (56.0 %)
Cal AD 1796-1805 (12.5 %)
Cal AD 1933-1947 (16.5 %)
2 TERAR DEREL S BROMIME  [-23.9+1.0 |215+26 Cal AD 1664, 1785, 1786 7653
7o FIATEL T Cal AD 1653-1672 (42.8 %)
TR Cal AD 1778-1799 (52.3 %)

Cal AD 1943-1945 (4.8 %)

SR DI ST SRR UCIRBER UM MC R

R OB R PEE | 05Cos “Cage MC B REEs
F5 (permiD (BP) ©MO) (NUTA2-)
3 |#r¥ B X 5H1-276+1.0 {27,580£106 |0.0323+0.0004 7660

£&:130mm HhH U 72 B
TR E AR A E
13275 8mm

4 F iV ARV R 2N-24.8+1.0 |9026+38 0.3251 £0.0015 7661
£& :210mm b L7
B : 15mm R
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4. "CERNEORRBLUER

FROMHESVEL 2 D “CEMIL, 177126 BP K18215126 BP L& 5z (1), INTCAL9S &
EF—F¥y hEAWT, Z0 YCEREBEARELLBREYE LIORT. BENL, “C&F
RAERS, MO EAMBEBENRBIERR L b SOBENE, 8 LUEOERDASD TREMI Y V&
ERGHCRT. T, BEOERDR, BRENTTRTCOHED ENDNIADHERD 68% (1
0) THD., ERBEEOBRITREINTRERIL, 68%D ) HT, &LISEDEMREEIADIHERE
Y. e, Bbhiz YCHERE INTCALBEET—4 LB L TR 1ITRT. K1 HOHERE
D MCERMBHEE ST BBAEIT AD1664 LG T AD1947 £ COREEMENE L. AD1600 DI
T, BEHRIOREINS X 91T, BEMRITE LT MC 4428 80BP 7>5 200BP DEDR TP 7
TLTWA., ZOth, —o0 C BB ST DBEEHRN BT ET 2 2 L2 5. T
bbb, MCERDLBEROEFEN BRIV IALZ LITRARE L 2o T3,

600 T T T T 1

INTCAL98 data set ]
500 [ ]

)

400 | A e B LIEE
: M I
r 'P.- H A ; .
300 ¢ PR 1

[ “Cage: 215:268P ® !

P Y

%C &4 (BP)

N T
200 3% i': : '.- e
ot ol 2
- T 1 il 11:
Cage 177+26BP ]
100 | e : ssecem | o !\-*-.‘- .
[ | L I I
ol . N P L ig ]
1400 1500 1600 1700 1800 1900 2000

BIESER (cal AD)

M1 BREDUCHER L INTCALIS BEF — & v hODHE:
No.1 386t (177+£26 BP) KU No2 3%l 215+26 BP) %7~

—75, SPORFIOVTRIE LT “C HE4MR1127,580106 BP B L T19026-38 BP &% Hiiz.
OB, bo¥ A NEE (RSITRT 18 it ~FoTaT 12 D) TR\ Tk bz & Shvb.
SEHE LI UCEMRITL, HROBSBIEERLI D L Fo . T72bh, ThbomnMCE
Riz, “hoHOS8DEED, FR MC 22 EFRVRENDRD) 2FALEZ LaVREXNh
A, FIZT, RIZ, SERIE LS FRUEIL N ORIBROREN, FROa—7dIMESI-RRR L
FUThHDERETIUL, BOT—7D “C #E (0976 pMC) 2 OKRIRELE “C 22K &%
RUVVERIRE (MCHBEE 0 pMO) ZHFETRVEZ &iThed. BRBEOFEORSEHETD
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&, IXTIL6.7%, AL M TIH66.7%E/OND. ZOX I, &7 F0FERNL MIEEN
DIRBDORESDARIBE G b2 6 ST D 2 L IXRHE V2w,

T, BBKZARDDIVITEREZERHI L Clo Tz a—7 A0MEDID X 31272572 Di3v Vol
NHTHA DD BN IFRET 25 ERRPRET S, BROERPRD GNDDITHERTHD.
L2L, BRIZIFBENESENTRY, ThWEEISh SR 2B T2 FRICRS. I3—n
o TEENARRD AR Oz S-0ik 13 HHo~14 ifcE E S Tnd (EH, 1991).
L, Zogiozid, SEEOGTEEERBIUREL UTo-bnEE2x bk 5. HE
A XV ROEEEMTBT, BRNOTHIDE OB a—7 REREE T RBIENS L —E—
BT X VBEREN-DIX 18 HEDtED TH S, Tz, a—7 AL 2BBRENERINZ% D,
a—7 A LARRRVERMBIES L TRVWOhZ LS.

PIEDE 91T, THEAESERED “CEMBIER RS, WA THO DRV RO —71%
17 HREEDOLDOTHY, #-T, 1610 FEIDELIZv— L » T « TURED LD THLFRRE
PEHEV. E77, 827 FRUSHRLV NS ENIRBO CERDNDIL, & L TRREROKRE
2B (bHAA, KRERREHD—EEDN 2 LAVRRIILEY) SERIOREBOEEIC AV OG-
EATREND. ZDX 5T, $2 XRUSRIL FAsELNI-ERIT UC ERAEN HERERD 5
T EWITER. A%, 87 XRUSKRN NOREE 22 5808 ED K 5 ITEE ST OV,
BEFFTEILEL SND. T, AEEIEERSREFEEZ "CERRIET I Z L LEE
REREREET 2 Z LA D,

THIEAR CEDILTQOTER Y R8N MY, REOSNLEDNITE VR, 85T, a—7
RAERELETHRBRECEON- T L, 17 HRUENELNIZ LD LITE X RV, RO
a— 3 17 B EOLDOTHD Z 2T TERT D L, SEBIEHT ONIINEARIL, 1610
FEQEE Lizw— KL « 57« TURBOLOTIIRWATREEREV EE X HLD.

LS
FBGEO—ENTIE, FOETREAIE (2) BREES @ 15068206, HFFEEREEL : PHENTEBOERK
L “CHEIRIC L DREOTE, BIEARE BB AR L. BLUURSRLET

SER
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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 177x26
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 9026x38 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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