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Radiocarbon ages of archeological remains related with the 13® century Mongol Inversion to Japan
- Shell and plant remains collected from Mongolian submerged wrecks located off Takashima,
Nagasaki Prefecture -
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Abstract

The shallow sea floor off Takashima, Matsuura, Nagasaki Prefecture, has been investigated archeologically
as a potential site where many Mongolian warships exist under the sea sediments. It is historically recorded that more
than 4000 Mongolian warships were destroyed by a typhoon during the Mongol invasion to Japan in 1281. The
underwater investigations have been performed since 1980, and a lot of archeological remains related with the invasion
have been collected there. In 2006, we were allowed to get some archeological remains for '*C dating with AMS, The
samples were fragments of palm-bark ropes, lacquer products, bamboo ropes and charred rice. "“C ages for the samples
were all consistent with the age of Mongol invasion in 1281.

Recently a bedy of submerged wrecks most probably originated from Mongolian warship has been
discovered in the 1m-deep horizon of the sea sediment off Takashima. During the survey of the new warship, shell
samples were collected near the ship. Some shells were recognized to be hull-fouling species, which may have grown
up on the bottom of Mongolian warship and preserved along with the broken ship in the sea sediment. We have
conducted “C dating for some shell samples and found out that shells belong to hull-fouling species showed “C ages
consistent with the time of Mongol Inversion. Some other shells not belonging to hull-fouling species showed younger
or older dates as compared with the time of Mongol invasion.
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LCAETAMAEHRBOR b EEN TS, £2C, #BELTEVW-ERO "CERRIERIT . =
NOOREE - 2@ 5.

2. JLREBREER & AANEBRE
2. 1 SCAEBSEEROE

[ B5EB DWEED B S HRTE SOV o R R 2, 2006 SEICAATETH B SR BHAE EMRIC
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%1 BRI bR & TR D MC SR UBTEAA (2 sigma ranges)

BRIES EXEIESEL N OB CO, W | 6 Cop | Cage | C HREZBERICEEL | HIERS
B> | (BB | L 72 | BIE) | (%) (BP) TR (NUTA2)
E5) =k by (Reimer et al. 2009)
B AMS** +2 o OB
(mg) {probability)

HISTKSM-1 | KZK02 | /=mi@ 705 |317mg | 29+1 | 79£32 | cal AD 1688-1730(262%) | 11723
(No.827) (45.0%) cal AD 1809 - 1926 (72.4%)

HISTKSM-2 | KZK02 | v=wi@ 459 |242mg | 26+1 | 772£32 | cal AD 1213- 1284 (954%) | 11308
(No.1302) (52.8%)

HISTKSM-3 | KZK02 | =ui@ 333 17lmg | -25+1 | 788%33 | cal AD 1186-1280(954%) | 11309
(No.1473) (51.2%)

HISTKSM-4 | KZK02 | ZRervis 7.02 1.70mg | -28*1 | 781%=33 | cal AD 1190-1196(0.9%) | 11312
(No.1721) (24.2%) cal AD 1207 - 1283(94.5%)

HISTKSM-5 | KZK02 | R4 702 |228mg | -27+1 | 73632 | cal AD 1220- 1296(954%) | 11313
(No.2-A3-A) (32.5%)

HI18TKSM-6 | KZK02 | jR{E¥W (= | 7.02 384mg | —24+1 | 65130 | cal AD 1280- 1325 (43.9%) | 11725
A) No.602) (54.8%) cal AD 1344 - 1394 (51.5%)

HIRTKSM-7 | KZK02 | Ko 703 [230mg |-27+1 | 74330 | cal AD 1222-1290 (954%) | 11726
(No.2A-2B) (32.7%)

HISTKSM-8 | 94 Yrg 395m | 16lmg | -284+1 | 751£33 | cal AD 1219- 1288 (954%) | 11314
(kari-1994) | g (40.8%)

HISTKSM9 | 94-5i¢ i3k 676 |279mg | 27x1 | 757133 | cal AD 1218-1286(954%) | 11315
(Tkari-1994) (41.3%)

HI8TKSM-10 | 9452 R 3.00 13lmg | 29+1 | 748%33 | cal AD 1219-1290(954%) | 11316
(Tkari-1994) (43.7%)

HISTKSM-11 | 94-5i¢ LaF 3.04 135mg | 28+1 | 674233 | cal AD 1271 - 1320 (54.6%) | 11317
(Tkari-1994) (44.5%) cal AD 1350 - 1391 (40.8%)

HI8TKSM-12 | 94-fi 3R 3.18 l44mg | -29%1 | 716=32 | cal AD 1226-1304(86.7%) | 11727
(lkar1-1994) (454%) cal AD 1364 - 1384 (8.7%)

* KZK02: i%F RO, BAGEDS 2002 ECTHHZ L &R

*k

4FE 1994’r‘|5k6I% F bR
613C [(ISC/IZC) %

C/MChpps — 1.0 1 X 1000 (%),

BB LB CH D = & B

Boy2C thoRERER L LTV BIS. AMS AV CHIES s LT

EHR1

e ERBIEICE L BB TR
ELEnBEEHEIVIZ, <%, <%, <X, ThHHA,
NOHA, NUHAL, VIFAL, TT=v
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#2 2012 FEIZRIFIE S OUEEILA T TREMOTHEIZ B\ W TR & hvi- B e ER3EIE

FEREB X USEERBER
HELEE SREHTEL |CO, £ RR|EIR EN72|8%Cpe [¥Cage HC SRR BAEARITRE LR [HIEES
AW |CO, DEER [by AMS (BP) (Reimer et al, 2009) ** (NUTA2-)
ADEER [(mgC) (%0) BB 2 DEEE)
(mg) (FT#ERED#ESE : probability)
H2ATKSM-1 |74 A1 |30.60 ?9.:;65‘” 0.2+1.0 62023 cal AD 1630~1765 (93.2%) 19342
. (+]
cal AD 1785~1804 (2.2%)
(89.5%)
H24TKSM-3 |37 FA|30.73 3.69 1.1£1.0 106323 cal AD1276~1390 (95.4%) 19344
HA (50.3%)
H24TKSM4 |=A% [31.58 352 2.0+1.0 1123423 cal AD1225~1316 (95.4%) 19345
(92.9%)
H24TKSM-S | F Y A1 |30.34 ?;;07?) 0.1+1.0 485+23 cal AD1724~1790 (12.5%) 19346
s (+]
cal AD1800~RAE (82.9%)
H24TKSM-6 |7 A A /E 33.72 339 02+1.0 -370+22 modem (B 19536
&7 ¥ (83.8%)
VAR
HMATKSM-7 | b U H 4 [31.08 325 0.8£1.0 134723 cal AD996~1145 (95.4%) 19537
(87.2%)
H24TKSM-8S|BH U 7= F|33.23 3.61 0.1+1.0 569422 cal AD1675~1820 (95.4%) 19538
VA4 (90.6%)
H24TKSM-8 | ~ ¥V 125439 401 20810 [1315+23 19539
cal AD 656~772 (71.9%
M PR (1.58%) (719%)
) cal AD) 740~770 (23.5%)
v (93.0%)
H24TKSM-10|=A% (3009 3.06 0.51.0 109523 cal AD1240~1336 (95.4%) 19542
(84.8%)
H24TKSM-11 |3 7 /132,65 339 0.6=1.0 1131223 cal AD1218~1313 (95.4%) 19543
HA (86.5%)

*) 8°CHC/Chonyis/ (*C/*Cern — 1.0 1x1000 (o),
Z 2T, PDB i Pee Dee Belemnite DML CIRER LS T b b 12 B RAEDATH Y, UC/°C LoiEnky LTH
Whha, ZZIZFTCC R, AMS FRVWTHIELIETHS.

3. 2. HEWR

BB Le 2o, Road, R, RIERASHT, FEKCR L CEERESE L, HhEBy Rk,
wiT, RESEEORLPICHE > T EBICAE LETEEDDH S, AREBCEERORESEYN D
2 B E BT BT HOLEAERE, TH (1999;2001) 2o TiTo7e. ERbtE, B —b—ic#k
B LT AN T CTIBLEAE L. RIZ, 1.2 BUEHERRT 90°CT 2 R0 % 2 BTV RERES %
WRRE L. XbiZ, 12 #HEKRET U 7 AKERREAWT 0°CT2RE LT I Bl E
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ERERELE, o7 UL 2[EMVIELE. EbIZ, 12 HEHEET 90°CT 2 B 2 [H
T, BEAKTISER L THB 2R RO EH EER L. A 9mm O 2—EIZ, 8
500mg OFRREELER L K Tmeg DEMRE L e 2 0il, R, R, R EAN, BEF AV
IR L CHER Lo s BB L. ROz, TxoBER i, ERERT mg BhiWnbobd
ofe (F#1) . ZhHEEBERFNT 900°CIaTH 2 RERTINEL L T, REHRORBEIREE L T B LRRIC
Ezlc. REFA T, HAZER ((196°C) , BAERICIVGHI L7 ((128°C) , BIUx=#
/=N EERERORSY (9-100°C) ZEH L LTHWTA T UB{tHokS EE LT B bRSES
B L. RUCREND KO, EMREN EBYURBORIIRRBIZ L TRT 13~38mg TH Y, Hk
BN D OIRERE, van#, MTREBIRCHEB CIIERL T 40~50%Cho7k. ZHULEF oMY
R8T 2 RBINELIZE T D. —FH, FUATVEEHL24~33% & 0MOINETHo. RE
BRBREENTWADIL, REOSHEEMMENZ EBEZ LD,

—%, HBGehY, REACRE L TBTEESG L TERZIRVBRWESH L, 02 R EHB CRE 2R
LT, BHRODRONEEZDHRE L LTRWE. BalHIkeE#, #RLT, A7 L ARISTH
KICLTHERGFSENTY VR E R ST TBERE LY - BRI LU TER U, iz, RRAFEY
RBHTOWTITEHERERE (total organic carbon: TOC) ZLATO L 51 LTHIH L7, JREHEBHIC K
e BEZZEL, 200ml O —H—iZ AR 1.2 HEERE N2 TERKICRR I 7. K, 1.2 HEERIC
BLT70°C C—RBINR L7z, Z OERROE% 2 BHTY, HREATHRE L CEMYERELE. KIZ06
HEOKRE LT b Y U AKESKICE LT 70°C T—BINR L7, KEMET b U o A/KEEHKIC X 508 % #
Z TR, 12 BlEEmE AV T 70°C CT—BIROMELE Ui, ERRTRS % # 2 7lhE, 788K
IR BTE ARV E L THERYZZEITREL, 90°C THR L. {L50EE L TR L R E R
EIHTHRL, FRENOHERERE 255mg 2L (F2) . ZhbDRBEEER 500 mg DERR
B b & 2T, SR Omm OFEREICAN, BEFA VICEm L THER Leh LEE L. Zhboiels
BRUFNT 900°C (2 TH 4 RITINBA L T, BRHHORFBEEL CTBMLIRBICE L. BT Ao
BILRFEE, VAR ERE L ERRIC LT, il - BRIV EIR L.

2. 38 5774 FOAR

B &7 “BMERSE (BRFBIZL T 1.0~2.0mg) #, #3mg OEFREAE L L TAFETERILTY T
774 b&E (Kitagawaetal 1993) . RiZ, 77774 FRERLEOLT I = AMOER LS
—IZEAL, BREREE LTH U5 b U iERE RSO A PRI E L.

“O SERRIBICRARAR, “C BESEAOENERE LT, KREECENEERIEET (NIST) ot
ENTWAERHMERETH S = 7R (NIST-SRM4990C (HOxI)) %AV V-. X bz, RElisupg
B L ONHBEESVEHI L5 “CHIEITR 3, BB b OARRBRADR ZMET 57201,
“CEREEARVIITORZESEYWE & LTV HE () BoRHEY =~ Uk (2 /4% #A3E (57952)
RV, WY = VBOK) 14 mg %49 500 mg ORRRIMEER L 231 Ly 7 ABIC AN TR Lt & &
FL, 500°C (=T 2RRIINEAT 5 Z LIC L o TRAITREE L CTRLIRE 2B, Wi, FERHERE O
BELERIZLT, REFA VEAVTIRERBEER L L, W 1.5mg ORBITHYT 5 ZBIMR
BLTF 774 PERAGRL, ThET7AI=T7ABMOBERALY —ITNERA LT “C £HIEDH
o MC BEEREBS I NYC 77 2 BIERERE S LTHVE.
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2. 4 MEBEBAIRHICX S "CERAE L BE~OBIE

EFROESICLT, vauf@ FwUAY, MR, RIGHE, HEE REEEAEBYRESIUY = vk
RSN DI L - B ORFREHCOWT, #0 7 ho g ESHE VT e EREIeE
fTotc. HUF bRt 1C & 2C ofEfEl MOPC HER) BRABRE Rape & MC HER
BERIOEEREA Rapwso) & IZ DV TRIE SN, RempRavsso AT OIS. £, #UF7 bu aEtcid
BOMC HBBIETE B, BIE SN Rang/Rapioso LI DWT, MC 75 7 OREEAT, EbKF T h
1 TR CHRIE & i 8°C # AWV TRERNAS IO ELIT 7205, B0 ¥C #£44H (conventional
¥C age: FIRCARYBIRNE “C 4% 2B L7 (4 2001; 2003a; 2003b) . “C o8l & LTix, EHEN
TREBIIZ - T, Libby O3 5568 £E4 v Ve, MC4EUIEL, THRF 1950 fEM D~ /-8 LTE 2
bivd.

e E£R-BERBRET—20 5L, BREREOREB LR VA PoREEEDREHI W T
IntCal09 (Reimer et al. 2009)%, EFWEIZ-OVVTiZ Marine09 (Reimer et al. 2009) % vy, X LIZBES 1 s 5
2 OxCal4.1 (Bronk Ramsey 2009)% FiV T, & b7z RN ARDBIAIIE “C EREBEMRITBIE Lz (&1, &
2, HF2003b) . ZZC, HESRICEA SN DMERRE Y PRIz onT, a—ha ) P33
FITIER L72(AR=0 yr). BOEAEMIY, BEMRITHY T 548E LT cal BCkal AD TRLTHS. cal
(calibrated)i TEIIE SN2 ERETTRIE TH S, BEFROBZET, 2 B¥EREZET, Wietofi & 2 0M
HERERTREND (R, R2) . WEEROWEEOHEIT, htCal0d BIEHMROMMAREEIIS LT
RURNBEREAET 2 2 L8355,

3. "CERPEOHERVEE
ko 8°C, MCHEMR (RRHEBIEE “C 454X, conventional *C age & BFEND) , KUBIEAR (2
EReEEORERE) 2R 1, 21087

3. 1 REEEEERE

B YCHER%E IntCal0d BAET —# & i U TR 11573, & 52 C 448% mtCalos BIET—% %
FAOWTEAERITKRE LIRS b BAEROBERRESMER 21077, BEREENC L - T, 3
ORREAFR (RERFENM) LITEOBEIERELIR L TRT. R OBEAR ORI 2 EMERE TR
LThs.

TR, ko] (12744) , [HiZofk] (12814F) L 2EBOEEESH Y, REMCHEETOEK
BEHIBE L0, BEOBSTHS. H1BLIR2IRENSE LI, vavll, Ko, H,
FALREH YW TR LR "CHERB L TENEWE LI4ERIL, ¥ = ik HISTKSM-1 2R\ T,
TCREDBEFEER LAED THIHANTH 5. BALN 5, "CAERMIEORET 1 ERERECITTHBETH Y,
THEROFERELFF O [Sokok] & TR0k ORBIIRETHS. Ll, SEERES-FE
i3, REOHPH O5%EEE) T, 7T, TEOEHERLE—-BLTWA. Thbb, HRLAREHL
—2DFNERNT, TREICEELEERTHE EELTHELILARN.
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— S 3y 14 a3
TREREEHD CEHR
o IntCalOOBERBKET—%
1000
° s oy i
RS kD& i RO
L/ i
. '-_,/7»' (1274) it (1281)
900 | . _
it} = DR
o goo | FIN> o | van@ {rpsome,
= : KSM-3,4,2
Rl ’-_'i. TKSM-9,8
W o TKSM-10,7
O 700 b P ‘. TKSM-5,12
- - - e FTKSM-11
o & n
_ Y .... =~ 1 TKSM-6
600 ..J. ° _
L i [
%
IH L
L i [
500 b v v v v W 1 %

1000 1100 1200 1300 1400 1500
BIESFAL (cal AD)

1 JCRERSEDFEREMRREID “C R L IBEEIET — 4 IntCal09 & DEAR
DM STk ,  [BLROE] BBEBEREZRT.

xCal v4.1.7 Bronk Ramsey (2010). r: from Reimer et al (2009):

H18TKSM-2:>/1 048 —

—m—t
H18TKSM-3: 3158 1281 Ghsz0%)
H18TKSM-4: Frpbs !
H18TKSM-5: 7~ )12 S —
H18TKSM-7:7~)L3 —
H18TKSM-6: 1t#N L ., e
H18TKSM-8: /158 e &
H18TKSM-9: #1758 e
H18TKSM-10: 4758 —
H18TKSM-11: 4158 -
H18TKSM-12: /158 - -
900 1000 1100 1200 1300 1400

BIEFEA (cal AD)

2 vaufl, Ry, BRAGE, FEEREHC oW TR “CAER% IntCal09 BIET— 4 %

PO TR L 7oA R
BEOBFITH LT, TN ENORBIOBFRICKT§ DR E i 2. MEOBRE TIAZ D% (1281
F) | ZaT.
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finls, o ofBEE TKSM-1 i, FISMIIEES(R (cal AD1690-1730, cal AD1810-1930) %7 LTV
5. ZOBEOYCBEL, AYCHHT, 98838% ThHD I Lhh, BMEREHED “CIlz X 3BT T
WA (BHRHEDs 1987) . BB GER®, LM LRKEINERERSZENS 754484k L TV ey 1955 4ELA
BICEL N ¥ o @R, (1L HOEBIZEOTRALTEREN LD EEZ LS.

JESHH LI E 5T L /- TREEIOME LR L T b EhaiidfizonTo e ERBEDR R
DBEEITHE X TWD (Suzukietal 2001; /N 2007) 25, FOfER%L, B2, SEELhRBREET
BLTLOT. BECTHEMEN TS LI, RITAHERVWTELNLEZRS O KRR, 28 ko
WTHEEEEhD “C #RIZ, FOEREL Y bEWVERBELNS Z LS. BRI, EHEfEoTk
& 7B, B LA HIER S-S0, HCHERBIEEB 28T D8, Ao & DBhrh»
LEERT AN Lo T, FEHROSEEL Y 9 o & i\ EERRE T B AREESRH 5. HC 4R
EITEELTH, —iC, CERMEITH, #AROIMNEROEREEIT 5 X 5 IO TWER, MARDLEER
FFDIMEENZ STe DAL EIE LR L TO B0 HE038E LWEAREV. I, K 1IDRT XL, ©
SEEIOBRA D 1C T, 838120 BP (NUTA2-1773), 864+18 BP (NUTA2-1774) &, B B AN TEREDAERIC
HEELTHW. —F, SEEELEY 2o, Koy, R, Rt o'k, BES HoVL,
g (oo —7) ol 3IZENBEREE LTRWLNS Y, TR EFOERUEDORR LD A
v FOER LAERPBREMESE V. ZE, Vool Rod, %, RIGEERO “CHEREERRIT,
TTREOBHERERS HLTHWS. 20Xz, BRI <2 MOEREZBEEENRERHIEE THE
THEAITIL, DA< FOEREERFBEERR VBB LBIT Z L BRTTHD. £EL,
HISTKSM-1 D L 91z, HiHcBATIEN LY, BHENPHECEOBYINE, +OBROERME
BROSIROBETIE, BRI B2 B2VE I HAHTEREEZA I BERDS.

3. 2 HABEORHE

CHFIN, XIVATA28, PIFALE, THEHA1LE, Tovy=v 148, KM A RICE
TE LT P U A 1 SRR 11 R0 CHERBIERITo R ER 3 1R, B3k, "CHNRLE
HFRRET —F LOBFEBTRENRTNS. B4 12iY, BERZEINCL Y, ThEhoREHNT W THREM
DR S BN THEREEEOSMPREN TS,

HERX 7 PNITA 72 COEFERETIE, B4 icRmEhaX 5, ZhboihconwTtiEbhi
RERBEORVEL LD (1281 4) LRI ER-2TWAZ LHbns. Z0OZLhb, wT¥R
X FNHA1L, TTEMOBATIINECHELTRRL, TERSS LB, EcE L EE
MEIEIC T, FOEIEEHBDCRESRELOLEZ OGNS, # KE (2013) 11, SESHLE
< X OEOED | BETE, M OMEICe T30 7 PN BHE LIEbDOTHS LHEL TV A.
Z OB SIEROKR TH D & ThiE, MOWRERIZT T4 A UICLHREBIL L VM BREDbILAHIIC
AXBMEIIAE Lich L RPICHB L b0 EE2 b0 5.

—J, N UHART A DERITIROROERPORE L TR TV, TR L ITEBRICEERELT,
B e e IR OII KRB LI b0 LB L LD, TV /= OERITINROROERE BL
—BLik. To7=ViIRBEOBEXATHY, NFEETIIRY. BRICAOAFTERBSTRICRHIC
—E L7 TTREMEDSER . BREIERT S DI AR OERNEERIT S Z LAEETH B,
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tarine data from Reimer ot al (2009);

i ET—4&
2000

1281 GAR D)

1500 Ry

% H24TKSM-7 ~1JE ]

- [H24TKSM-8M FRHD

o | BOSINCY
T 1000 [H24TKSM-10: g HRATKSMK B% |
J:(EI)' H24TKSM-3: %541 \% S
i h

H24TKSM-1: 78 \/\ — —_—
500 [.H24TKSM-8S: MU B (BLT224%) N\
H24TKSM5: FUE \f —
TR RO AT N T \MM

200 400 600 800 1000 1200 1400 1600 1800 2000

BIEFEAK (cal AD)

3 <l FIYNHAL, ThHA, NIHA, To7=y, "N HAHOREREHZOWTE LN
7= MC 4% % Marine09, IntCal09 #IET— & % VN CIBAEIRIE L7 5 L BOE T —# & DR
OB 5L (12814 | Z#9.

H24TKSM-2: B ¥
H24TKSM-3: =211
H24TKSM-4: ¥
H24TKSM-10: h+
H24TKSM-11: 7)1

H24TKSM-1: 78 R e e
H24TKSM-5: B i
H24TKSM-7: B o 1128] GARDI)
H24TKSM-8S: B (BACT=21%) M——
H24TKSM-9: 7% 2%/ —

H24TKSM-8M: ~-~ | ~JEAFRDE

200 400 600 800 1000 1200 1400 1600 1800 2000

BIEFEAL (cal AD)

X4 ~Hx, XI7PVHEAL, ThAHA, NIHA, To7=, M)A HORLRE

IZOWTE B UC 445 % Marine09, IntCal09 B F7— & % FV VTR E L 7= f5 5.
B OBERIZH LT, ZNZOREIOBERICK T DMREE N2~ HEORT IBLZD% (1281
) | BT
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4. Bbbhic

A, MCERBIREIToRED 5 b, BEROL v, KUy, MR, RIGERHLISIFHES
HBEINVIENIEWHEEEZEZ TEL, BEEANZERIIBEZORHHE S%BEEHE) T, 18R
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