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A Study on bar-shaped iron materials excavated from medieval ruins

-Are the products excavated from the Saida Site in Asakura City and the Yaeyama Islands

imported from Song, China? -

Yusuke MOMOSAKI

Professor, Faculty of Humanities Department of History Fukuoka University
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Shipwreck, Nanhai Shipwreck 1, Xiacaofu Site in
Quanzhou City, Saida Site in Asakura , Yaeyama
Islands Japanese swords, large scale armor,

Abstract:

At medieval ruins in Japan, slim iron bar that are bundled
are occasionally excavated. There was controversy over its
use, whether it was an iron material or rake of rice field
farming implements.

The author once collected and examined stick iron
materials, and clarified that they were distributed iron
materials in the 10th and 17th centuries, and that some of
them were processed and used for harrows (Momosaki
2008).

The 12th century Southern Song Shipwreck, such as the
Huaguang Reef Shipwreck 1, Java Sea Shipwreck, and
Nanhai Shipwreck 1 found in the southern waters of China,
all have tens to 200 tons of bar-shaped iron material and
iron pan on the deck.

In particular, Huaguang Reef Shipwreck 1 and the Java
Sea Shipwreck are characterized by the fact that prismatic
iron materials are bundled into a cone shape and loaded.

It is often accompanied by a large amount of Fujian
ceramics.

From the fact that a large-scale iron ore Iron manufacture
remains was discovered at the Xiacaofu Site in Quanzhou
City, Fujian Province in recent years, it is estimated that
iron and ceramics mass-produced in Quanzhou were mass-
produced overseas as a set.

At the Saida site in Asakura City, Fukuoka Prefecture,

the lord of the manor's residence, a batch of Fukuken
ceramics was excavated from the buried remains, and a bar-
shaped iron material was excavated from the peripheral
groove.

At the time of this special exhibition, as a result of
rejoining the bar-shaped iron material that had been
separated by the preservation process, the situation where it
was bundled with a straw rope was restored to the exact
same conical shape as the Huaguang Reef Shipwreck I,
Java Sea Shipwreck. It is highly possible that it was
imported from Quanzhou, Fujian Province in the 12th
century.

In the Maruta area of the Tsudera site in Okayama
prefecture, a bar-shaped iron material was excavated, and a
swordsmith's grave was found in which a set of
blacksmithing tools was buried.

In addition, bar-shaped iron materials and unfinished
Japanese swords were excavated at the Kusado Senkencho
site in Fukuyama City, Hiroshima Prefecture.

Therefore, it is highly possible that the bar-shaped iron
material became a Japanese sword material.

The legend that Genji's treasure sword, Higekiri and
Hizamaru, was forged by Bunju, a Chinese blacksmith in
Tsuchiyama (Ideyama), Mikasa-gun, Chikuzen Province,
also implies that imported iron materials were used for
Japanese swords.

On the other hand, at the Nishinoyatsu site in Yokohama
City, Kanagawa Prefecture, crushed pieces of imported iron
pan and unfinished products of processed large scale armor
were excavated. Therefore, it is highly possible that the iron
pan was also used as a material for large scale armor.

In the Ryukyu Islands, including Yaeyama, bar-shaped
iron materials and iron pan have been excavated in spots
since the end of the Shell Mound Period in the 11th and



12th centuries, and there are many cases where they coexist
with blacksmiths and hatchet.

Therefore, it is considered that the Suku (Gusuku)
Period, which is based on a group of males, has arrived, in
which imported iron is processed into clearing tools and
weapons, and agricultural land development and defensive
settlements are a set.

Traditionally, the turbomarmoratus from the South Island
was considered to be the sole material for Raden. However,
there is a record that the Shellfish Wine Cups was prized
during the Song dynasty and the Heian Period , and three
small turbomarmoratus cups were excavated in Yangzhou
Song Castle, so it is considered that they were exported as
an important consideration for iron.

As mentioned above, from the point of view that iron
material loading and sinking ships are concentrated in the
12th century, iron was oversupplied to Southeast Asia, the
Ryukyu Islands, the Japanese Islands, and Northern Asia
due to the energy and production revolution of the Song
Dynasty in China, and development and war were
widespread. It is thought to have been the driving force
behind the establishment of repeated medieval societies.

Looking at the Japanese archipelago, it is thought that
the bar-shaped iron material imported from China was
processed as a material for Japanese swords and harrows,
and the iron pan was processed as a material for large scale
armor, plows and plows, accelerating the Genpei battle and
villa development.
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Change of the iron production by the distribution change of bar-shaped iron materials

Atushi KOJINA

Chief engineer, Kyushu history museum
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Abstract:

In this study, we examined changes in iron production in
northern Kyushu, where a large amount of Chinese artifacts
were brought in. As a result, he presented the development
that "the distribution of imported iron materials did not
immediately put pressure on conventional iron production,
but the iron production areas were weeded out after the iron
production was booming." In the process of this selection,
it was found that the production volume was increased
by repeating technological innovation in the regions with
abundant forests and mineral resources. The final form of
the above dynamics is thought to be the polarization of iron
production areas in the Japanese archipelago since the 14th
century (Chugoku region and Tohoku region).
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Iron materials of Nanhai I Wreck

-Iron material from Ship Wrecks-
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Keywords: Iron Bar, Nanhai I Wreck, Ship Wreck,Trade
of China South Sea

Abstract

Iron is present in the traded goods of Songyuanpreiod in
China.In the Wreck survey in China and Southeast Asia,Iron
bars and iron pots have been discovered as cargo on trade
vessels.There is also an iron bar in the Middle Ages of
Japan. It is iron for distribution or preservation.Those Iron
Bars may contain imported ones. Iron Bars were discovered
in Nanhai I Wreck, Huaguang Reef I Ship Wreck.It is
very similar to the Iron Bar found in Japan.Nanhai I's iron
materials have important meanings and issues. And in this
paper, the iron material of Nanhai I and the iron material of
Ship Wrecks in Southeast Asia are compared and examined.
The purpose is to recognize the significance and issues of
Nanhai I's iron materials.

FoU—R ke B P S ULGE mvEES
D3]

FER TR OMEE S OGS mizix T8k BFEEL,

EAEOHRERPHE T T ICBIT AR mHEEN S, Ik
BT E SN T &N S b FEEICEERmIR O
PREF VI L I TN D, AARF O BRERF R 13 iE -
PRIFHEREM TH Y | BASREMICHET 2 HLONRE
FNTWDBLE W) AIEEMENRH D, AR OrENE 1
B EEHE B B A S ERRENT. BARTHERR
END THRREEM ] IR TEE LD TH 5,
ARG TN 1 5B 28GRI ORI AL, §F
BTHFE T 27 RN I 1T 2 SRR I -0 B R
WCOWTHERT D2 & T, Ml BloBi 2888
DEFRLFFELZLD CR#T LA EEZENET S,

43

XU ®IT

PER TR OMEBE S OE S M T8 BFEET
e TCICHEKHER « ARCKZAHEHL TV
HEDIT, MAE - MEcE [EEE]L oo - JHES T2
BRERR], - ERIH [EER] L Wvo 730 E D,
HED G S DR SRS IS T8k BFE
THZEEHALNLTHY  ZOLFE LT T8k, M8k
L TE) Xz b0 EfET O TR
7 TERIL) . TEREm) E7z T8kt <2 TEkSe). TELRR)
ELHD, kD, EBESICHT L8R
I - B0 X eIk b D & F L IFRNIEERIC
ML &8k “FRFEL TS, £ LT, ITFED
HESHE T U7 ISR IR D, LRI
BRI TOTEY D b EBIC TEROSER) & T
RoOFas) NHELINLTND,

AARICEBWTIL, e THRREEM | BNEET D
T ENREBI, ZEER LB TR gk R
MIZER 20 8 F A — M LHTEMERETH Y, 10 ~
11 HAENSERSORELE L THNLLIZH 0T, ¥
BHHHE S & L CORBERFEM - HKIZY TUEXEL R
WSk A T EO T RERASIEM R H Y . - BIREk
FHIT P ESCHIED D O AR M ICHET S H D
WEENTNDHLEWVWI B ZR L, BaASEE LTIk
PR L RO OFEE LTS3,

W T TR EEREEZ DN D HERD A
HDH LT, 20 A KREL MBI TV, 8
FRIZOWVWTOFEMR ATV, RHRES NS
Moz, UL 20 Al RN D, A& LN EGH T
IR LT-HPEICS O T, IRERORESHEKRE, £
OEENREINTND, ZD 5 HEREHO IR
ThoHmENE ] &, ENXHE D SIIRIROSNFH R X
., TOFRREBIIEI 208 F A — FUVEEL, BA

a2



THER D THRIREREM | (2D CHEL L2 0T
B 5,

FEORAE— 5 ORI > Lk > TR 6534,
TEOERE L FZHSHTIT WA, i 1 5134
SIBTFIC L 2N EL, EELTIITSh S5 5,
SOFTHLELS , Z 2B AINZEOEFEMET, F
ER TR O E S 2B A8~ X5HICH
ARITB T HEREEZ M ~DOHMRI D THHTH D,

T, ARRIZBWTIX, M Sl A 8E R
OARMAZFEE L, O CHE T U7 IR T 28k
GRRR LB B >\ C b RS A 2 & T, B
[ ZICBT28EROER L REE LD TR#ET D 2
EERBAME LIz,

— e 15 OFER & IEHE Dk

FEYE 1 51 1987 4RI EIE A B LT, BiThio
BEROWR TR ALSNIZERILEHMTH D, ZNET
WCARENT-RIBRIEIC LD LY, BROZ ST
A XV ZAOWLEFRNE N, 4T 0 O HEEXER - i
WX ERE O SCHRFLEE N D, AT v XA > Rt
[Rimsberg] (fvF 42m) 3R BUBGILIEL T 1772 412
Wt I vk LIz 2 o= Lk b,
Z OFAEILHFEL D &A@ AN KBTI R 3 5| = 85
FIEEICSMT 22 L CTRIBEZS T, 198748 AHIZ
FEh S A, OB CTILEMMA R S,

T2, E ORI FE S vz [Rimsberg] Tlid72
SHEMTH D Z LIRSS W IR EMIN, A Y R
L 58 FiFEHI, ZoRoRE IR IEEINE, $
ETIX 2 oFFH], 1986 FFEED b K BB FE, K
O EEENEH SN, BATKPEOFHAEE
TR TEHOE=KE2EEEL, 1989 213 FE
JEE SR e G K 2 R RS B B A mE v An K T
E AR AM TR L, B ARG & LR ok
hELLRBNAZ— L, (ML 5] i, =
DOEFZRE CTh L aEBRAMA LIZbDOTHD, =
ORI FIL 1993 44 A~ 9 Al THE - L
S AL ET D XD R RO — T VT
KHERE A —1 & LTHE, KK, 4R, LEZK
AT 2RBEESNPHBESNTNDS, 2R, ZoRES
DI AR L OFHR T I ZIHIE L, e 1 55848 © 2E 5
RREL 72D,

AT TR 5 D1% 2001 47, FEED BRI
[HhEAK FE SRR S ] ICLDE4E - RiFORgt
kB0 ThD, -2 OEICITHETOKPE L
FDTDDANMER b ARALT D7, 2002 FELIFEEIEF
EEFOTHEIC X 5 1 5~ KRR 54 N R
S, FEYE I BOMREFEIREED )72 ) BUWEERIRTH D
ZEMHIHT A, F LT 2006 E I ETICIETe (RS
W15 22MF0FEIR Lo X8, Rl
BLCRIETZ &) TR, BRuitE (2%
FEHE L. B ol B lis U CR#) | O S ERE L

44

MR E TSN D Z L Lo Tz,

THUTEE35.6 A— kb, 1B 14.6 A— kL, @S
12A—F, BEOEX 1.2 A — NLOHfgkila 5
FEWEPICE U CEIELS £ TR, EEEe A— hv
DOERTIZFENE 1 5 OMKREZ 2T iAZ, T 6 A —
MVIX Il L CfEicik L. B 25T RFT 5.
EWVWI HIETH D, BIEITRICITRE & 5500 Fo &
RHaryTFEKENS Ry L— TR B,
e T TERWBO I L7 va— REWAEE (R bk
Wi B HEwEE) | NORBRRIT_E [KSE ] 122 E
T5H, EWV) KA ME2007H4 A9 B D 12
H 22 Hm 264 HM AT CEBS Nz, Z051EF
EBIENRIIT D & KEE ] TOIEFIEDBR
S, BRIIZIZa T T RNOWKZHEE o3
T5HZ L Lo T, 2013 D S ILHEMAE N TR
RIETREENED 5N L)l o T,

FEYE 1 B3 A%, R TIThITU 7z 1989 0 b
2004 4 F T OFH AR B FE O A E 1L 2017 AFITHIAT
Sh7-8, 2005 0D 2007 XM 2T O EE
DNFEHE XA, 2009 4, 2011 A SRR 5 B
2011 FEEORBHNFICHOVWTHFITENLTWVS Y,
2011 A B 2013 FRICIIRAFRX I ChH D TAKERE ] N
TOKERE SN EM S, AAEH 72383013 2014
FIZBEENTZ, ZORIED 5 6, 2014 205 2015
FEORPEHE T 2018 FFICFIfT SN0, 2015 4 DL
HRHILkE S LTV B,

M 1 5 OFEMRIZHOW T, I EEEDFERN R E
NTW5, eI X D ENH SN2 5 LLRT
WBWTIE, ALV ORHEMTE (1131 —
1162) TholzZ &b, REFERLERIH & 2D
nTnWiEN, Zotk, #EtE (1165 — 1173) O ¥
RI2izei x| HEETSE (1174 ~ 1189) L BEFRE S
DOFHEIZ (30 OHDHZ LRI, 1183 4L
RICHEZEHE LE-EAMThHrEEZOND DI
7o TNDE, IR GFER 22, Im, F{FIE 9. 35m T,
HEZ 15 PO A NHERINLZ Yy 7 TH D, B
EMERTE A HREME TIX, HEMOERITRBHS
MNTIXZWA, KREOMBERNHBHE S, 205k
HNZIGIC RS, FOFTHLEL BEBERETH
HZ LT TICHRESN TV, BEE RINE THRA
ST SR TR AR ML, FEE S 0 b P ENIFE L
T EZ BN, ZOMMBIIFRENERL I TWY
DN, MEl 6 INETICRAINEZLODOHIC
EREOFREITIEENRV, ZOHEIL R THHE
[ F3EEORMN OB LI EROESMTH D
EEZDZENKBLERTHA D,

Z L, mMifE 1 BT PARLL RIS < Okh 5 &
NTWE=Z Eh, BIESETIZONTHLNIZR - T
X7, 2007 FE OS] BT EELIATICINE S vz
BA ST EEREWIL 129 L TH o 722315, 2013 4F 12 H
M5 2014 4 5 A RIRIEE TEUY 1 & 7z REE D EERS
Wixeo bl AT, PUBEALTE



LEND LT, EHIT20174E 12 HE TOHRIM
Wb b, MRS Tkes) 2880 by, £NET
WCHE LTV D EEEM AN Z 5 EHEE 100 oLl Eo
BREFDEH STV TR W, SV ) AL
HENTWES, Bl ICHh> T\t EZBN
HEUWE T B KRB OFIBLER N Z T < OEREENHEH
STV Z &k, MEE G230 5 3k E o R
ELARETHLOTH D, T OBBEENRNRAELUE
Sl S RE BN E M H 7= 0 100 F o LLEIC
KST EX, PEPESIRDRINE SIS
INFEFTHEINTWZED IBICTRERLDOTH-
Tt RBELDDVEND D,

FAYE I 5 ORI OV T, T TIcWnL 2T —
AP EINTWD, RIZENLS DT — X NE &R
L CTHAZVY,

= MBI EMNSERAINESREZONIT—%
FAYE 1 S 130 D OS5 & RIFLEL T
., EMICELZRENERS N TWDER, THLE Lk
UK TR A e ERE OO T2, IR o T
IZEERER) DARFE & 72 > TNV D, 2014 475 2015 0D
WAEE T, #8825 SR ONEEREY) 80 D i 3R &
NTW5b, ZOHMMIcEs e, mifEl 5OMmRNERIc
PRI S, RS EICK D & BaReds o Bicgk
TNEE STV 17

B ORIFEETIX, B O EE 2R T 57
OOIEENETITDOIN., TD%k, izl by
I L, PURAE D%, $5% & LTIz 9 2
T, I BEmELTOD

\

& 1

O X ST S U BRERIC OV T, 2014 4EAN D 2015
FEOWEEITHBOIERENRENTVWDS (F 1)1,

gl Tk omInsnizbo s T4 ko
SEEOLONHERIN TS, 0o b, TR ©
b, BRYYIE TREDE] LEZLILTW=T2
O TERET) F/oIF T8RRI L LR SN DL E 0% o
Too T2, BRETIROEZEN K EICHFAEL, HEIND
HBEHENZRBE I NIRRT Enb, FDk, HEFET
[FEhF - N 28T Tk 2T, T8kR

2 VAMEN

AN FREIC 22D (K1) 18,

LW RERRATICHWNLND L DT o T B2,

AN
7R

AFETrX, BARZHEBO L OMFENH D Z &M
b, Fhucdam T RREEM ) 2R E L CTHE

45

=1
IEMF&E B K& ®EH |(RER |REH |EE-RE |EE [15=3
AR (R 41m
=41 |N28 402.87 g |30.6¢cm L.4cm 1.1cm 1.6¢cm 10cm Tem 0.4cm
1242 |N15*43 281.1g |20cm 1.9¢m 1.5cm 1.5¢cm 7.5¢em 1.3cm 1.5¢cm
BHE (FH) 98:
BaZl (Z#h) 60
a1 [Nes 309.91g |33.2cm  |2.5cm (JEZR) EE4EE0.9cm
s |Nos  [153.071g[22.87en [17em | EHFE0.Tom
Bb7 (1) 388 | |
iEA1 [N15-35 [306.86g [25.9cm  [3.8em (£ LHR) Bl |
a2 |N15-35 [453.15¢ [26.5m  [3.3cm (L) Ex1~1.3cm
CE (#j7) 18=
=S N44 456.81 g |24.8cm 3em 2.4cm
i=A2  |N44 660.76 g |23cm 3.4cm B & 2.5em
%58 [mEe = B HORS [fADIE
AR N28 3.56ke 22cm 7.3cm 0.2cm Tem Acm
(2&&5)
13.36kg
Sk$ABRL [N39 (148& |28.5em  |7.7cm 0.2cm
i)
71.86kg
$LIBCAE IN58-29  [(20824  |40cm 14.3cm  |0.4cm
i)
M3 2,

FAYE 1 B OFRIRERER 1L 35 MH~ 45 S0k L %
2 HILHEMIC LD TR DIV TV D DN EEAH
RIRETHY ., BIROLDIZEENTNAS T LA
BT LOLH D, REITABR (X2), BiEh
T5H5HD (X3), CEMORKENMEETIZoX b &
BAZBEOLD (K4) O 35EPHERINL TS,

X 2 &3

& 4

X 5

2016 4 1 HE TIZEEBINK T L2 15750 95 b, #
WEKFEM & L CTHEEND AT INTZDIL8 L TH DM,
FORRIZIZ20®8 L FA—FL~33.2F A—|
Jby EEIZIE153.071 777 A~ 660.76 77 L L9
ME23 % %,

Flo, ZOENITTA ZIROIRE LT Sam s feqd
ENTWAB2 (K5), ZDOFA ZIROELS TR
MEFBLLTWT, ZOF A 7Rogkss & ixhlic, +
A TDOWHDOE T EBZONDRBHLEH N ELEH-T
BREINTWD (X6), 74 7HROBKIFIZ, &EKD
F&X39.6 T A =R, ZDOIBIHOESIM12.5
B TFA—=MVT, HOBRDESIRWER L 5.2 B
FRA—=FL, AOEZ07TEVFA—=FLERo>TWH



X 6

D, WOEY EEZ BND AT, BEROE I 12
T F A — FVERIE & A ZAREER D Oy & 1EIF
FUT, FEIXEY . EEIIEHED “BiiiEs b
G, SEEEE NS T A TR RTINS D, OO
RKEZFREEI3IBUVFA-FL BRI BT A—|
b, EKI3BUF A= MU D, T ETICER
DN ST 8 MOBRIRERFEM X, T A 7 IRERZR DR
Ty ERE IV T DL DIIMRTE RN, W
DESIDEE A EIN TS LD, FAT7DH
ERAr D ESERGT b — EE W 1 BT S vk
BB G ENDERDZENTE D,

FRR OB OV T LRI At & (X 7)., B
FMOMEL 20 & F A — FIVFLE OIS U4 (48) .
CEROELRN 30 BT A— FUVERE O L% (X
9) DOINFENHRSINT WD, IEENABREINEZ

X9

HLDITA~CENLENL HOF 3 H T, AT
BEE2EFA—FL, WIOEZSTEF A— KL,
MOBmI 1.3y F A— )b, B TIIHOER28.5
TUF A=V, OB 1TV F A=K, O
EXT7TEVFA— N, CTIREOELR 40 & F
A— R L BDOES 14.3 B FA— L ERoTWND,
FENEI, BAINTREORETEEMO—HTHY |
A DIEEV TV LS OIRERY N28 Th 5,
ZONSITERHOBKOREENEZSB BT
A—F, BREINBVFA—FL, BEX9.34F0S
TFAhEWVWIIRTHY, BEHEEIZE > T, ZON28
ML 35 HOFIROEEEN/HE L, 0o 5, 29 4
MNEIE 6 IR ThH o7z W I 5BIBD 29,50 5 B,
ERIIKE24.52F A— L KEI6.58F A —

46

M EHREINTNDEZ ENG, FNLENOSFEICE
WThH, SORE TS BICKIBFEETDHED T
H5,

(BT DN T, AR 72584812 & 0 DB LA
ATOSREERE M O T — % L. FEilE 1 5 TR S,
B SN2 BRERIN D DT T — & T TIZAB &S iz
HLONH D, SREEREMICOWTIX, FEYE 1 5 b
F=ApbBEEIHENDSZEE LT, EilEl SOk
H S TR K DIRENME 2 32 DKL MK TEL D
FEFTHI DD TEREE S TEFE L, TR o £ &
BoTWZ &, o), BRI NIZERED O RE M
JEFOKBREE AT 2 2 L 12> T, R iEEE
FRENER SN Z LT SEBENER BRI T
T LR ENTWDE,

FRERICOWNWTOT —H XTI A~D ONODH
WA SN TWAEN, TOREIFZREIC—HTHHO
TiF e, T— XSO &5 & 2 & OFHR
BN IZ-& ) L, EWIHERS D, T—HFD
BASHEIC DWW TERZ R L TV D DX ATTEGHEL 5
AR KBRS0, BRET 0 HTHFSE ) (2016) TH DB, 7
BRI LO FREEE LTI L. I—RT & b (4
WD) GIWrEEIC X 2 00r, 2. =R BHEICE AL
THIEE (BIEH) . 3o 2 U BEICE AL TY
RN VTR EE 240 - 400 - 600 - 1000 OHFEERL T
WFEE L RO L DBEREZEIY RS (o) .
V) FIEARENTWS, AR E LT, &8
HLRRBAMGSEI1C F A /1 (Leica) DM4000M, T~ > 43¢
27T A JY #£ HORIBA T~ 40 tsaa Hvy, =
AUIZ Olympus BX - 41 BAfSSI 2 #5fk, LM L —W —J
1% 532nm, 638nm, 785nm, A ¥ ¥ = 7 A
LA YEERIZIZ BN (HITACHI) S-3600 N RA¥ v =
7T BAMEE (SEM) & EDAX # Genesis 2000XMS
X #5568 (EDS) MMl Sniz Z LR b5 T3,
(LSRR S3 AT 1 P [ O [ F A B o ¥ — T F
fE L., Cocsk. SocHILEFENRE GB/T 20123-2006 %
BH L, SENGHEE CREE L=k, RIMRIC L 0 i
ML=, v ZHIEE RS %0.005-0.43% D C
JTTHFEEE L. 0.0005-0.33% D S THEEEOMNEIZHE
HEN2b0THDH, £72Si. Mn, P OmHEI2iL, b
T U ARES GBEREE) A A RS AT Agilent
725 ICP-ES € &5 &£ 1 U 7= Bl 23 586 S T 5,

FEIEHEINTY o FITTET, 2095 bRk
BRFAS 1 AL, St - ED - BESICEIBTL T3 sl L
TWAED, B 7L LTI ELRHD (LLTF,
TV TN IEEAL~AI LT D) (F2)., &)

x2

o TR o> TN EYES B LEES |RBEE (Lol |EFEME

A1 |#58 (DO%30cm) {30-003-6 2015NHIN.003/6 Eh O

A2 |88 (O%30cm)|30-054-14 2015NHIN054-14 EH O ]

A3 |#88 (DO#%40cm)|40-058-6 2015NHIN058/6 22 O ]

A4 |#k&8 (D#E£40cm)|40-003 2015NHIN:003 3 O

A5 |#%38 NHITG 2015NHINTG 22 O

A6 |#KET CI2TDs 2015NHIN:058 CI2 B O ] (]

A7 |$KET CI2TDm 2015NHIN:058 CI2 hE O O o

A8 |#KET CI2TDe 2015NHIN:058 CI2 RE O O O

A9 |#KET NHITD 2015NHINTD 7% 8] O




HIERBIEIZ O W TIZ AL ~4, A6~8 D745 (F£3).

(LA HTIC O TIZ A2, 3 & A6~9 D7 4 (F
4). SEM-EDS #5347 TlL 3 mil @MLt%&ﬁ%MA

Z1RIEI 3@¢>%ﬁ%§ﬁmbfb%§(%5% z
ST STz
e 0)%(%# TENRKEWN

ZOHHBIZOWTITIAHATH 5,

7 SEM-EDS 3 H1iiE A% ¥ = 7T
TERNRENTND, FHIIZ
bLOWDH DM,

LAk

3%

i

B

i

e
O EXT %

) 1XET Bk
A8 |Ex3TR 2R KClZTD SEEOMTF A Y AE <, @RFHAN DD 1) 88D4T Bk
x4
LZAZ 0N Y TR SR EEE (Wt%)
C Si Mn P S
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A5-A[NHITG $EBER 6.18] 0.29] 0.11] 0.08] 0.42
6.30] 0.25 0.35
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6.01] 051 0.48
6.30] 0.25 0.35
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6.01] 051 0.48
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0.21 0.0051
0.24 0.0037
x5
SKETH/7 MRELE |MEES|Al Si P K Ca Ti \ Mn Fe
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3 2.5 10.5] 1.1 0.8 1 1.4 11 2 79.6]
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TT3 #ie 0.08 0.11 0.06]  0.081 0.002
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KELEE (HYD3) 0.12| R84 beza
KELEE(HYDA) 0.029| A% ]
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BAEZTTND, EHEREL, WERREREE & 7o 0 IZhETA
BtAERDDZFENTE DT RV, W) Z &2 s



fsnTng (£8)%,

Bl LERRAT (%)
WAL T LS (B AL
- 285 |REHS (BB 8k BBk | B
anEe (s i w5 ( ERN®) =on  |voa
It L FEEen TS e |Metalic Fo|Feo Fe.0, si02 7 ¥
A0, cao
Tks1 (s |TUEE 25758 122| 2515 am| 1883 873 7.62 107 1477
T |rmAmmess <48 | i i
Hc< 7 |itn U WLF [T
oo | [EEFEVOL T | 7 e |wico s s i il #5RE
SRIN I v .
Na.0 MnO P.0, co. e s cu B2
Mg [ko o, v
031 029 0.20 002 o001 <00 0.12 0.01 344 174 ooos| 2415
s ¥ TAU RN \ TEEX N
FETo. FLEMITINTIE, MR EE S 7= 8k8T

DX AL CT A% v S L AHENFEM ST
b, ZHUT X BRFHE, CT AF ¥ LIk VR ST
FTOME TR 2O VY | sTOMSZBEHIEDL 2
& CHRAEN I S Ve, B S S g ETITE I
b, @FMERER L TOWRWRIEETH T2,
P& L TOFMMBARARE L WV D FERITIR > TV D,
[l S S e - IR DO FENE, SRR RN ER B
THRIFESNDZEDEHELSEZRTHLOTHLH D,

FEYE L 5O LD ICEGIMOME L L TREOSN
N b ok, W7 V7 MBI O EH A AA1E
9%, Derek Heng (2 X 2 B 7 ¥ 728 % L%
—HIT X2 &%, IERICERER D EAET D UM I,
Cirebon Wreck (10 fH#CiE4]) | Intan Wreck (10 HEACHR
14]) . PulauBuaya Wreck (12-13 fi:#) . Java Sea Wreck (13
2 47 34 ) |
Vung Tau Wreck (1690 4E4X;) . Ca Mau Wreck (1730 4-1%)
Néd D (F9), Derek Heng O — % TIIAEICELZR N
e S 72y, dbok (960-1127) FEH] @ Tanjong
SimpangMangayau Wreck (FFECGHTFRILAY) 1 HAREIZ
BEBMOFAEDFER SN TV 5%,

LB 525 ks A7 MEICH T 2 HRBER
. Southeast Asian .

Cirebon Wreck 1012 R HA 150 tons of iron products
(dowel and peg fasteners)
Southeast Asian . X

Intan Wreck 101t#2ieH Chinese iron rods and blades
(lashed-lug hull)

Pulau Buaya Wreck [12-13tt#2 Unknown iron bars and woks

Southeast Asian

Java Sea Wreck 13424 ER (Bornean ironwood dowels; | 200 tons of Chinese iron
lashed-lug hull)
Southeast Asian Hybrid

Chinese Lorcha

Brunei Wreck 151H#2- 16112404 iron bars

Vung Tau Wreck 1690448 (Chinese-European hybrid; [cast iron pans and cauldrons
built in China)
possibly Southeast Asian
N Hybrid
Ca Mau Wreck 1730448 iron pans

(hull constructed of

Dipterocarpus timber)

BRITvED CHRERE LT Dm0, EESEEN O M
E~OFIBTF RN L WGANE L, BT VT L%
IMTHARBFORNEZV, BITEMOLILTWAH T, 10
fibtd 2> 5 15 ikt HEORTTR 2 5 ARG oIk
NI, 100 N HEAL TOSOEEN A LN S, {H
L. ZHUTAERICHEEDNHR SN0 T, HEX
HEINLIBBLEZDOLDERLIRETHA D, mllE
I SI38E £ TORMIRD TR AREE (12 ihfl#
) ORI EEZEZONDTZD, U LEOEET Tk
B D o B, HERICFFHICFE Y 3 5 Cirebon Wreck,

49

Brunei Wreck (15 tH % 16 i %) #7 ) |

Intan Wreck, PulauBuaya Wreck, Java Sea Wreck %,
FAYE 1 5O ixg & L TR L TARZY, ZiHD
EEMITIDWNT LR 7 7RO 5 B, Uy UK
TRAEINZEWHIEESLH D,

Cirebon Wreck TIEHIRERF M OMIZ SR DO HFTE D
HDH, TNDOEREROFEHIZONTIE, WL 20D H
WAEME L TR O TWD, EmRekEMICo
WCIE, B0 ARFRENED X 9 W L - THE X
NTND, L) ZERERINLTNT, ZoRRIE
FAVE 1 5 OMRIRERFEMICEEIT 5, g & LTk
VIR D THEBIZZ < . 8kEs 0 B EFE D FaRias A3 &
MNTZIRRBICH -7 Z E B HEEI N TN DB,

Intan Wreck O #5138 S T EEEE XL LN T
W, 30 BT A— MVRRE O M ICHRE S L7
BeRERFEM N H 0 (X 10), Zhid o4 7B ThHH Z &

X 10
40 7 > F A — FVERE O EFIHE Sz Bk ek
FEMOHDH L, FI-EE 2lem OIS HIC L D
#hes (K 11) BIFEL TV D, DL ST Tl

JEEIC L Db EBE LT E LT, BRIREFEM T8k
85.5%. ¥ 9.5%, VU a2 1.5%, Wit 0.8%.
WEITE L, TSI %., KFE40%., HidE4.4%.
WHELT%, ~7 2T 50.8%, WMETHELWV I
ERZFEF SN THD0, JESRMEN R TE R0
W, M5 OEER ORI & T 5 Z 3L
W L L, A 7 RIOBRIRERFE M MR T IE I,
FAYE 1 5 ORRIRERFEM L HEPMEN R T & 5,

PulauBuaya Wreck (Z1%, 1 RFEELE X L5 g8
o7 (X12) bdHDHN, HE29 BT A— LD

E

12

& 13



gham (X 13) o, W7 TICAZbND8ED LS
BTG UTID X ) RIEOHEES 40 F A— |
N, RKIE6EFA—=FLVICHBLEZLD (K
14) NESN, ZOFRELEE 1 5OBRIREEMIC
HERLL TV 5,

& 14

Java Sea Wreck T, HIRERFTA & SN R S,
HFIERES S E 2 5 TW5b, Cirebon Wreck & [ U <

\/fb

Mg & L COERITMAERD TR W2 &b
TW5, BRIREREM I, B & BRAT O K 5 2254k CTHR

[ 15
aEnzbo (K15) &, 40k F A= LVEOH
HRICHE IR0, HfRICHE ISz
DI, BWAKIEAH Ta—T 4 7 ENTN5H E W
O AR (K16),

B 17
MREZRBITEBL L2 b D0 D 08,
IZOWT, i 1 B O8ERIC O N T, FHUCEE L

-
~—

DAIRICEW)
TEITS D & Z A RN 57, Java Sea Wreck ™D
BREm (X 17) IXEEE 32 B F A — PR, EAE I
B TFA—PMVRERE BERTIOESTFTA— MLEED
3 A XD DD, Vv U BITANERIZTI W TIXFEER
AT > TN 2Tz, SROBEMIZER T 27 B,
A2 RE, FEEZNENOEEENS D08, #HEk4t
PETITHENERMICERTH Y, kil
BEMIPEECTH D LB STV A, ARICE -

50

Tl S REER, #E L THRED 1 RE T 5,
_®t®ﬁ$7/7ﬁ A2 REETHEEIND D
F 90, gkoBEEICEBWTIIERLTWS, — T
Java Sea Wreck @ﬂ’”bﬁﬂgﬁf L. Famies L0 %T):'
BEEH - BBIREBKEM DN B o T2 Z LR EN TV S
ZCHIEERBEE T L. hOTOTRICHD Z L
M5, ek - SR8k A [T Java Sea Wreck [ZHE#H S
7B HOWTIL, 2 opFEE L THENEE SR
TV,

Intan Wreck <2 Java Sea Wreck TSN T\ 5., M
HETZ ARG S VT MRk BB 1, MM [ 5 CIEBIEE
TO L ZAREIN TR, L#L VE D6 ik
TH R SN LA IE A — B I XM SR I E S
TBRREREM R SN TV D (. 18), Z DOILFEMTX
FAARFH (12 HA2mT) OB OT, KFEHFICX
FHARFIZIIAR IR D 5 BIARIETR 53 D B35k > TV Bk
Thot, EWE L THEEDRIRZ S KREIZHE R
SNTNDHZ Enn, ZoMb P EHRIEORIEE S
T%ék%méhfné#\ﬁﬁiTﬁfhéﬁ

-
o —

& 18
HEEN TG IR S imic

Z DIENIT
R ZE R TATEIA B D Z ONTIEETS TR A &
U, BN ZE CRLEG S - aRies & —FE s, KEO SRR
BRERUEZ AN RSN TV D, BN XS OE# T H
D ERIRFIC, 8R4 EME LTHHE B, Z OOk
Bl %@A“l@ﬁi@uuk%z%ﬂéo FRH =38 e ook
M OBV TN K DR T i ST 5™
(% 10),

%10

mn#S (%)
[o3szT1

ZDIED, FUROILEMFEIR 1 50 5 8k % 5 ok
MR INTND Z &M RoRobEm Ak —5
DO LEESDEREDNERLIN TS Z ERmLN
UM EBHHIZoNTEH, IE TIZEERIZONT
DFFEMREFITETTR 220,

HELAROMEBE S E B 2 b o/t 1 5Ok
(CHRIRERFEA - SN D Z LD BRIREREM . 8
ORRMAPE OB GLICHEET S Z X, BhEEr
NHLHLMNERST, HET YT, <Yy Y
W CHEEBR RSN TS 10 e 5 13 o
MT, REICEHIN W2 EREESHTWDEE




FOERRETM . BRI L TH D, BRI OV TR,

PR TH D Z E0 D BRI EREROEPEIEN
TWAZERHLNTWD, ZDdeEHsl iz o0
Tik, W7 7 REMTH IR R L hERE & B
SNAMHEBNZH -T2, Ml TOERIZE D Bk
BRFBH, B E BICHEED FTREMED E E o T2,
FEYE 1 5 OEER IO, Ml — B TR RSNk
SIXEEER, BRERFMIIEBETH D Z A L TW
5, FELEFEO-E ST, BB ST ERIREREM N B
AT EMIERHEINEZEICLY . HET7T o7 TRAS
D BRIRERSEA b E PEREL D ATREME A B < 72 > T

Do SbIZ, BIRBFEM L —EREOAHTE LD T,

HEREHELZ &L 2 ktt - B THIE T2, LW HERED
FE 1 5L 2 v VHHROLEMIZILE L TA LD,

FEYE 1 B3 A 7RO RE AR FFo8ken b R AL S 1,

TORBOWE IR —TEHE LT THRALSNIZZ &
NS, BRIREEEM O —FNL T A 7o ThH L L
NTEEINTWA, 205128V TE ., Intan Wreck,

PulauBuaya Wreck (ZF 1 7 RDOEBLEL 23 5 &y 9 4
HRPFET 5,

PRIR KA & SR L= FaE, mifE 1 5T
WIRTZWAE SN TWRWA, Ml 5 CTRAIN-E
WERFEM D 5 B CHLE S FH S5 Jeim DK S 53 1l
TIEoZ D EBRDZHEOLDIX, —HOu» <
—FDUFRIS RN FlVR & RO i 2 THRE S
5 MO RECR D, MiEL SERUL, PEL
BOMEMBEIME S Z LN TV D IENE—B T,
O MEER ARG ST BRIRERFEM 3% < Boho> T
%, Java Sea Wreck TIefii ST\ 5, AIKILEWIC
Ea—T 4 ZIZONTIEABTH LR, Z O
Fik b HIERAR O FEEE SRR b O L WE b
NH LIV,

EREROIBEHAALE I OWT, g 1 B TIEMmEO [’
BIZH Y, SO TICkaa N EPNL TS, Vv T

-
—

HESER DLV T3, Cirebon Wreck, Java Sea Wreck Tl

SRERN I FEBICH 0 . D B HPEPERRLES D A
NTWel Ao T, MEifE I 5OMEITHERO
X 7 T®H BN, Cirebon Wreck, Java Sea Wreck
THFET T ROMTH D LGS TN D, ke
CEEDONENZEL L TWAEZ LG, Uy TRk E
GIRO W ELRIEE 5 fnid, PEMOOEAR 2 b
e L IEM T Z M TE L7259,

MoORBERICHA S SBER EZDORE

FEVE 1 SITIHAED & 2 A, FGEs DR H 1T M By,
HRAFEID & - 7= G BN DRI PR O I1EfTH Y |

I EEIEE S D @, RE T 13 A AT
P LB O EE LN D, Ml 5Ok
. Uy UHHE T 10 R D 14 ke, ARkl
B LTz EHETE SN DB OILEMEY TR R I8k
wr E g T 5 b BRIREBEBEM P SN KE &K

51

ED, ¥y DIEROWERM OSSR LM 1 5 & H U
<, WETHEGHICERESNTZbD, EHEERBETH
%o HED OB SIS DS IE, SR
TN BRI T & =8k EM BIEIET
5. BRIROSMMNE G E L TIFEL T2 ST,
FeadE), TERE LR, FERER] & v 7230k
ICHER SN TV AN, B 1 500 ¥ U HHE O pLiE i
ITENEEZ ST HEWERTH D,

AARCH T 2BIREFEMT, FESHAONT LE
ZHNTWBA, mifE 1 5128 D EIREEEM DOIR
EHHERT D, BAHTEORRIREHEM Tk, MERE
RROVERVBE SN TS SO, MK oIk
WTHEITRWA, Bz, EEEAE T O F g
BClE., 20 F A — ML ORGENE ST, &5 12
RO I FROEFELL PR I TNT, BRI DIE
FEE 1 5 OPRIRELFEMIERT D,

D VHEROTREINE., VY UV EEDESICED S
LOTHD, V¥ U BICITEKIEERNZ L, 8kFEM
DIASNTWZEEZ LN TWD, 7=, KIUET
b0, WMEEEHT S, AL ENORERFEHIH
NHLTHY . SILERNEE L 1TV, 721
KEGIZBO UM ENEE 2L THo7m2 L b
MHENTWD, BREEHIIR THL VY UVES T, 4
D OB SIS A D D Z Eid, BARICBWLWTE
I EFARL ORI DTFEL T D A[REER B D,

— 7. BHARIZ\D > T & ENDHEILMN 51X
PRIREBEFBM OIFEIIER I TV, fiRIcfE b
TWEETITE BRI L VAL RBEDIRRE L 72 > T
W5, L BBV THIMRICE H S = 8kET ot
WITFEL 72, RO EIIEE LV, F72, ST R
BWTH, HENL BRNREM R b SN2 &
FoRTEHEIT. INETOLE ZAERIS TV,

FEYE 1 512 100 b R & L HEE SN D Bogkgan
FAET 5 Z L%, FREEHoRECITmmAH L LT,
BRERIC X B BREROHRERIC L D HRIRER T DS KT AFE
INTW=Z L aERT, Vv THHRORERMN S LK
BOFBRPERINTND, Z OB I FEHEE 5 &
RZeohn, sHEGHE L TCHEARCHEL STz
D, BEZ DL, BRI DERIREEEM OfG
&L MENE L B AR LT D HERETEE S ST ek
BRI S B D B M TH 5,

Mg 1 B ERHCB T2 9 — oo ST, *
DAEFER L AEPESETH D, FEME 1 5 ORI -8k
DD H, R AR A A I RTES A &
OHEMEDNRENTWD, — ., SENIIME S/ &N
T BET, ARTIEHARL, ARICE 2SR EEZD
NoHHLO0OLH 5,

RIC, BRI ITRES & U CORERICATESR
B, BRI FERSG O 722 Enmbns, &
Brgkts & B %2 A LR T BB OV TIET T
I ERFITIN T\ D, ZE% FEHELECrslek
EHROM, ERELERILE RO B 2 Bl U728 b 5 A



S, 2O TIIARRKRIZ L 2RI T TWE D
ERBEIND,

AR CTAHR (2—27 R) IZX 8N Thn Tz
ZEERTEHEMIE LT, KEEHS B LTS
X) TRELINERROBELEIZIBWT, 2—27 R
DIERLEINTNWDEWVWIRERDH D B EES 4
DB L 732 o T MR B S IR A~IBRHIT 25 Tt
ELEbDESINDD, FEMIXAHTH LY, ZDIA
HICBIT 5 a—7 ZF I & 2 BEEHF O FEEIC DN
Tk, RBRBIENSLETH DN, Z OFS IR T
WIRWIZH D | BENLBELS RN EZAZLD, b
L. ARSI BRE AN FAET 5 & T huE, ke
(CAFAET D L0% T & & 13 i VTR E &
Wi D, B TORBOFRENEN S D Z L1, #h
OBENAED H LT <2, A0SR TAT
DILTWEZ EHRIBTE DD TILRWEA D Dy,

FAARR D BARB 22 8K A PER I 2 m & BHT TR =
Wil 2T 28RO E TFEF | 220 To
FEND D, s ixmEMNoRs TchH Y, TEE =1
Bl I RE AR (1174-1189) IZHREE S =@

- >
0 = —

- >
— —

DOHTTFETH D, [TEER=1LE B DU R I 5 1203,

WINOK B THUREICE DD TIFF ) oL iiginE
EHBHNTNA, FAICHOWNWT, ZOLIREHOH
D2 IR TCIIMIC R 5N, T OHUEE R
THE, BINOEERICH DI ClE, HEY, Eil
Loy WLEzEED . mMESLS TETREEE) .
KW 225 BEkvb sy, mimss [ rgfE R ek
WZH D, L, BIEBROYIEATHREWS, 2F 0
WD EFEMICIEET D, ZOMA ZFERTH &, TL
P H - BRVTEL - mEEE BRI R R ORI,
ZREEIIEEROEE L+ ROSERICH D, miF
By ORI ANTEE I TH VS, Z o T8k 114
TR S To 8RO EFER E B D Z LN TE 51,
WENDEEIED Z EIXARETH DM, T TIIhD
EBRBEMEIN LT D7D DORLRM & L TibEE WD Z
EHFELARETH B, MmN, i 5 o
PrFEM ., BB o TTIBEIE L Ca—7 R &2
HiAteZ L EZ BN D, ERFETIE, Frizdeis<
a— 7 AFHOREKIZ L0 SAEENMTDORNS, &

IRV THEREN D TV, FRHTEERIC OV T,

AR RE STV E W) ML H 5, &1,
RO 2 H6H L=k, SkEkOfEH %2 ik LTkt %
B L CTWAR, Z OO0 < 3T I/t
RISV E#HbEI V1D, i
B RNICRIE SN E 2 RET LT BB 2K
W EAUE, SRS K EICH STV L, FEiT
WP s - O O - VAR - s - TN &
Vo T BRERE I S AFAE L, 2 Ok Bk ELIC & X
AFENZRFHICHEBE STV D, &V ) B E FFo,
EEFINTWD, 0, —JF, SREE A CIxe
VBB IZH —IATORATH DD, FI5 hoild ks
BREEDNHE L SN FHHIN B 552,

52

FREEIZOWTIE, REOSERNRM CHRME S, 8k
SEOFEmARS LV b EMEOSE & L CHiEE N T
WhH, WO REED B D, ILHE BN T OB s
Rk, AEREEHNCTAF N B TO I BN B S
YT 5 60T, b U7z Fldas 23 A o i # o [E 4 1
DZEBLTHDH Z 06, ALRUBEIC O EARHEIC
LapEDOEHM THoTmE RN EMTHD, =
DOEBFTIE, Bt b oA M SEREED EERE L 72 RBETF
RENTWD, Z OO HBIIRIAZL, RAEEHN
WMEOEBM TH -T2 LB D L, SEELEEM
& LT~ T A 7= IR SN D & b
YR By WA LN

BB RN, IUHE RN DB G b ERAEESS
BRBEMOFELZEETE D2 L 61E, T 0 &
DUV, HARSERER~DOERFE M O /i E % 2 5
ZEbTELY, et HARTHET 2K
FM ORI [ 5 OBRREFEMIELT 50T
bD, EEINCET DEAREIL, BRERIL, R E
BT\ E LS DSRER DA ~ DB % 5 2 5 W
ERDLHTEA9, EREBXKAEEE - BRE EA®E
BROVRIRERFEM OFRE S £7-. miE 1 SHIREEFEMIC
FELLTW5D, 62, @NEIBICHERC L 58k
RENRHDL b, BENDEE ZRE TR
Mcal by LRERERNE LGS, BHEL
LT T E LTHEESR, ZTOMTHENR G
HEINTWEEW) A ERIEETIERWTEAS 9 D,

BHOIC

FWE 1 5208, FEEE 5 IZRERT IR,
PRFEM L e D REBOSKEBNFET D, mifEl 50
BT PR L B 2 S5 RIN TIZP B 85 A 0K R D
EPE D MR S AL A LB T HEEM AR A STV B 03,
e 1 5 O8EITIT A RIC L 5 ek & R~ bR
F—2HEHY . I B OSEITER O EEM)HE
GRICERINTZMETHD Z EREFHETE 5,

Uy VIR TR Sz R ER TR IS Y 9 D R
OB OME L L TR ARS8, Ml =5
DOEREREHEL T EEE LS Z LD, K oh
[ECrHEEE S M A ICSmN KREEEShTWnW=2 L
ITHERTHD, L L HFENS BAR~OEZITHB W T,
ZOETT TR E ST BRER D ERFEM & LT
Wl L7e, EWH ZEEREERTHMEHIZIAETDL
TARRLINTWRY, 720N HARTI R S -BRkek
FML I, B 5OV Y TIEROLERM THRAS
NT-BRIREEHEM E BT LS Lo, TRk
MDERFA & L CTHb Iz e, RN Tomb ek %
R L7k 2 R BEHIFEE L TV D, V% VIR
DOUEEANTHBEAIC Y Yy VEBEDOE S ICEHLL L O TH
D, XY UBIISEERICZ L., MEEZ < EH
THEVIHARLIEE LMY LS D, B 1 52X
100 k>R OB NHFIET H EZEZLNDD, AR



SNIEBHIERZD I —HmIc &, £
RIZIB T 2 BRRBFEM . W T 27 R E s o7 —
ZH 13 b 0TI AROFHROWENE S b
LIRS D,

Vg E T3ROSz T) THAk] %40 & 6 5,
pp. 441-454, 1957 4,

2R RO SV T« BTHERICEB T 5 NFMK
B TRPESAFZE] &5 12 % 2 5. pp. 131- 144, 1952 4%,
S Bkls s T b IR SRR A IR T A RS [LRR
%] 5510 5. pp. 1- 53, 2008 4,

TR T — Bk S R mEE S [THEYb]
2018 4226 2 1, pp. 11-26, HESHE— S 13 A D L4
KL o TNDHZ &, BB —HIZETLTND Z &
N5, EIEOS TERAOREE & 72 o 7o IS EE LAk |2k

LI DT, RIS O TEE AN HEERE I 72 > 72

LV RERENT D, Wt THIELAR G 288
S T E Sk E] 2007 4555 4 11, pp. 32-45,
5 FMOREMHIC OV TR, EE R F LB ARG
L, FEEREYE, R SO R, B

Yrfitm TratE 1 S ibin®s f s 2 —— 1989-2004 7],
ST HRRAE 2017 A - R SUW JRIK T SCAL TE PE LR GE D

TR A 3B RgE AT, P E SO EERFZERE, AR
Wik, TR HME B B IR [rEvE 1 SRSl
W2 Z— 2014 ~ 2015 4] SU HERRRE, 2018 AR5
—EEEEE . ppl-19, 12X B,

5 T1% % h 72 2 Bt O W 6 B — R [E - mE R TE AR S0 % ot
ET D) BIZLLFOSH - 25, EMEICL - CTHE
Shiz, (&8 -4 19934E4 H8H—4H 20 H AR
B EE R0 W4 A 27 H—5 J 30 A HDEEMREE (K
M) -7H3H—8H8AANEMIEMEE -8 H 13 H—9
A 15 AR BRI E R A R BR (. () w1 0 BrRast -
HHE B SR R - DR EIRRE - A ETT AR - TR R R
SEEAE, Gk E L CHNOIE ZEE - 8 B R S b A
SRR e [—FE - e hLE T2
— L5072 DM OWE I RL. 1993 4 5 H BT HAL AT
fTEhTns,

THEICBT A KFE LRI, B E RIS, A—A B
FUTHLEMEFEZPIELTHRE L., 1990 FE_0 50
K E L OB & HFZERE L LT, Mk - 2BF
B Tfa T EWE S b AR 5 i ) B AR, 2011 4528
HIFTEn T 5,

8 bk [REE 1 BibAns st 2 —— 1989-2004 fEFR A J,

Y IRHRAE B e [T 15 sl &
SR, 2011 4R,

W0 b5k [rEvE [ 505 s & — — 2014-2015 45848 1,

WARBE [ ARWESNE S H OS2, B85, & Bl S
ffIRE — 25T TRVE [ 5 AR SRS [
ATI] %4489 A5, 201249 A pp. 121-131,

2 b5k [REYE 1 S i i 2 = — 2014-2015 458 48 J
PN CHn ek BEDUED [/, pp444-461,

BEE LT (1174-1189) & 200 75 HFM 28 O (7 1E
i~ 22 SWES CTHBRAR SN TV D GIriEds B @i
2020 4= 6 H 5 H, http://www.xinhuanet.com//mrdx/2020-06/05/

53

¢ 139116232.htm, 2021 £4£ 12 H 16 AR'&E), Z2BHR /M

W 15 FEoR AN T RIS P (TSR] 2018 425 2 #1,

pp. 27-32) (T E M E (1208-1224) NFE RS- &

HHM, THITFEBRBIZL D,

T A SR N Y AN A3 S R (IR N R ARG 36 i -

el WELEHHRR, 1987 4F,

REEBR [ TRV T 5 ) DA EERE 2 04T ) b [ SO R A F9E )

2016 4E%5 1, pp46-51,

bk (TR 1 5] dRekas i) \c kb, FBE [1TR

W15 MRS TRIESPE [(HEHbe) 2018 45 2

], pp. 27-32) TIHH LEEHITHERHAEE TIZ 90 b

FEYCHET - T - KRR TTRIYE 1 ) ARsRekss 50 B R

EMEgE ) (TP pFgt] 55 13 . pp. 100-113, 2019 4

4 7)) ITIX 2017412 A £ TIo#gs 60 b MR RS,

DRNCH L TW BB & N 2 5 L 8kas O Bl fEE

80 il bETHD LV,

Bk TravE 1 i s 2 = — 2014-2015 554

7S 3E (8431, pp. 496-502,

AT - B - PR TREME 1 B-obfn ss 4 B ph i ar 72

(2014-2016) ] B} 5= H R AL 2017 45, 5.1 SRERAOER G AR 34

pp. 161-170,

b Trae 1 5ok fin 3 i 45 2 ——2014-2015 4E 3 4 )

557 R 3 TEkER). pp. 496-502

Mg TIrEYE 15 MRS TRES P TEmb]

2018 455 2 1, pp. 27-32, ¥ 26,

AREERK TTEEYE [ B AndRekaswiie) i 5o sel

o 3 B 8 W], pp.66-71, 2018 4F8 H,

R RIREESRE  BIEA Liu Wei [H[E G =4

AU B IE KR BB EE 45 o oo i TP [ 52 i i i 11 )

2011 4E55 2 ) (%5 91 ) . pp. 145-156,

TidE BEW RIRE =SB TS AR K

grem, R HTARSE) T ESCHRERRIE] 2016 A5 2

WA, pp.46-51,

FEYCH - T FE - RERR TTRGE 1 5 sk ekss 5 fH B 1

REAFZE ) [HEvEsEaFse] 55 13 1, pp. 100-113,2019 4 4 A,

2R - B - PERWE [ravE 1 B-obfin 58 4 Bl (R s A JE

(2014-2016) ] Bl AL, 2017 4B, 5. 1 BE2RR BLIR 3

pp. 161-170,

LM [T 1) B Eekas REFE R T [BHK

S 2020 4E55 1), 2020 4E 3 A, pp. 27-33,

i BEF RGRE FEHE Tl 5 ik

ERem, BRETHTIRTE) T ESCH R FFGE] 2016 4R5 2

HA . pp. 46-51,

WEME - ZRIERE - RS - BITA TP LARAER AR5

&5 SeRIrgT ) [ E ] 25 91 5. 2005 4F 4 H |

pp. 38—44,

WMAEFIZHET DN TV D EL I, REHEE, ERE,

ks, WM., MBRE. ToMh ERHBXKEK, &

PR A, WA AR, BREHYNGE) e D, b

W THIVE T S ih i & s 2 ——2014-2015 4E 540 ) 45

s RL %S . pp. 157-419,

SOUEIETEE TRMICEB T DAk &S [HRFF] 51368
(1957) . pp. 11-28,

UL TR ES A S s ) By N R hiHE 1982 4
VIR, 2019 4R, p. 180,

32 PR TP AR JE % 0 B 56 A1) I — e e T A I 1 B 1)

—
=

o

—
=)

—
3

2

=

2

=

2

)

23

24

2

1

2

>

27

2

@

2

©



it TERARE] 1994 4255 6 H, pp. 68-76,
KRB LSO EBE « SR SIS EFARIER « 22150
NEBUR - AERUR 525 S b () WRFEd O T4
BT R IE 2019~2020 47 B2 B 505 SR s ] S0 HIRR
£ 2021 £F IHERSURE TR BE B 2R AT S L pp. 444-446,
ERITEEZERS TERBEEI] 1996 4, KEBEC
MBS TE B 1 R B i P B ST oD &2 ) 2 1)
W&, pp. 97-103,

Jun Kimura ed,Shipwreck ASIA:Thematic Studies in East A
sian Maritime Archaeology, Maritime Archaeology Program

33

34

35

Flinders University,2010, 4Iron nails recovered from the plank
of the Shinan shipwreck,pp50-55.

Derek Heng"Ships, Shipwrecks and Archaeological Recoveries
as Sources of Southeast Asian History", in David Ludden (ed.),
Oxford Research Encyclopedia of Asian History (New York:
Oxford University Press) Online Publication Date: Sep 2018,
RO T — S b 5 R E S ) k] 2018
5 2 . pp. 11-26,

Horst Hubertus Liebner “The Siren of Cirebon A Tenth-Century
Trading Vessel Lost in the Java Sea” PhD dissertation, University
of Leeds, 2014.

Flecker, Michael. The Archaeological Excavation of the 10th
Century: Intan Shipwreck. Vol. 1047. British ArArchaeological
Reports, 2002.

Ridho, Abu, and E. Edwards McKinnon. The Pulau Buaya
Wreck: Finds from the Song

Period. Jakarta: Ceramic Society of Indonesia, 1998.

WILLIAM M. MATHERS MICHAEL FLECKER, Archaeological
Recovery of the JAVA SEA WRECK, Pacific Sea Resources
1997, 7.11ron/8.0 The Iron Industry and Trade (Bennet Bronson)
pp77-79,pp95-102.

BIRG T — S b 5 R S ) kel 2018
52 . pp. 11-26,

R (e =& T RILAR] R AR 2001 42, 55 6 38
2 Bigd. 124-126 H, [tk = 4 Siann0alkk 5 0% FE A S8 bt
3.6+ f2 3.7, p. 167,

BIth SRIREZSIE  JSIEA Liu Wei [P E G =400
PRUTREHE KR AR EEL P oo i | [ op E E R 4 e fE T )
2011 4255 2 191 (#3591 1) . pp. 145-156,

HEER - AR [ EmE LS & ] 2011 515
HiRcHE, 55 = - IO i — 5kl pp. 101-182,
e8] BuEEE  Yunh,

FRRR T SR IRp AL ¢ ) B 78 AR P — S 1 SR AL 2 R £ )
weit ) TErERRAE] 1994 55 6 ], pp. 68-76, Ha
DBEBFZHOWTIE, TR A#S 1961 4F 10 A 20 A5 =
TOBENTIHSh TN D,

[y R = (5 ) 5 = AURAE T R
BUEOHANGZM L TH, WIFRHEEICH 2 /HEDIME
FERWIS THRIC), LR &0 S A DNHERTE 5
Yoz Rfe TREDOEACE] (HEILIP, 2008 4F) 55 =%, p. 71,
HE [HEH gk B ] L AR HIRH: 1982 4R
FIRR. 2019 4ERR. p. 180,

36

37

38

39

40

4

=

42

43

4

S

4

o

46
47

48
4

©

50
5

52

HiRiE TRMRICR T 2 AR &8 TR 5 13§,

1957 4, pp. 11-28, [TR&&E] & —= THHEEFRE L,

WA, b, Bk, RTE. EN. REOBRA . R
PHREIRE TS, MEEES SR AL, SIS, ERAE

54

AR, MERDZL, SRR, SR IRERT B SR £ 2 £ 4 B
e HAREGHEZ, RAEE, FR2AE, BTl
B EE—FE, BEFPLUREE i i+, & TRME, bk
EH, T, BmkguE, RN N2 RE BN, &
BFIH, AW REEATE. BB () Bk, ETE
e, MRt A, ZERLG, RiiA LI
R B B 53, INFBEK. Fa RS2, |

ZEEE 110 — 13 AR T DT Ik T 5 8k o
FEARZE L] 520 5, 12 2%, pp.93-110, 20054, =
OEBFEOEFNL, WEAFEETHY | LHE & DOEBEIC
WTWNBEES TR R SN TV D, HE: - B3 - 8B T8
fa g et GRS TR PR W TR S0k ] 1994 AR5 5 4,
pp. 100-102, FEEH T L gkl wIiR ) @ s
1991 425 1 - 2 8], pp. 172-174,

WA THRUERSE L g T3 TR ERE L aF5E]
95 3 3 pp. 226-260, HEFIAT BEF 62 (1987) 4E, [
EigEEEm] BN\ KP#ESLE Aoz THEINA
FEEEES A, LB E, REEARR, B THE
+T)T, BZE T,

S T SCARES R [N A S8 ik =5 ol S0 X
] B, 2014 4 ARG BEE HEREAE S T AEBEDL
pp. 4-5, #£#5. pp. 165-191, KEOERERIZ DOV T, FHiH
YT XN E T IT RO D ORI OB TH
LHEHERIL TV D,

5

<o

5

~

5

a1

[ ik H i
X1 FEYE S ekas i e
ARG - B - ThoRM TREYE T S0 s e 5035 fh sl i o
(2014 — 2016) ] L2 H AL 2017 4E, 5.1 825 A0 BL {4
X 5-8, p. 164,
X2 LS ek (k)
EF W RAK TSl ERE L - JRRA ST E S
Hr « W E S LB EAFIERE « IS B TR - S AR
Z Wl [ 15 bis i s« —— 2014 ~ 2015
IR SO IR 2018 45 55 7 5 3 HilX] 7-56. p. 498,
X3 mEvEl S Rgke BT 5 b o)
FravE I S b M2 = — 2014 ~ 2015 4E 540 ) 45
7 EE 3 filx] 7-58. p. 499,
X4 mEE—S kR ()
TREvE I S ubis s B A2 — — 2014 ~ 2015 4E 584 ) &5
7 IEH 3 HilX 7-62, p. 500,
X5 mHEl SR (5 78
AR TTREYE 1 5 fndlekasonie) [ e 5 mr e ]
3 AR 8 #2018 4E 8 A, pp. 66-71, X 11,
M6 Ml ST A TRIGREEAR (MEEICLD R
7y F)

ARREERK TTRGYE 1 5 Aedlekasoiie) [ieE 5 are]
W53k 8 11 2018 4£ 8 H . pp. 66-71, [ 9,
X7 FEuE LS gkEs (WA

CREHE 1 5L i 2 ——2014-2015 4E 984 ] 45 7 2
5 3 il 7-64. p. 500,
X8 FEvE 1 B ekes ()

TFavE 1 S b B dis 2 ——2014-2015 EsHR) 45 7 =
% 3 i 7-65. 501 H,
X9 mEET S Eskey (ISR

TREVE T B Ubin s s 2 Z—2014-2015 4E364R] 5 7 &=



55 3 ffilX 7-66, p. 501,

10 Intan Wreck {H T #0k 8k 4
Flecker, Michael. The Archaeological Excavation of the 10th
Century: Intan Shipwreck. Vol. 1047. British ArArchaeological
Reports, 2002, fig5.122, p.86,

11 Intan Wreck H+ k4
Flecker, Michael. The Archaeological Excavation of the 10th
Century: Intan Shipwreck. Vol. 1047. British ArArchaeological
Reports, 2002, fig5.125, p.86,

12 Pulau Buaya Wreck H +#:#l < o~
Ridho, Abu, and E. Edwards McKinnon. The Pulau Buaya
Wreck: Finds from the SongPeriod. Jakarta: Ceramic Society
of Indonesia, 1998, plate66, p .87,

13 Pulau Buaya Wreck H} |- 8548
Ridho, Abu, and E. Edwards McKinnon. The Pulau Buaya
Wreck: Finds from the SongPeriod. Jakarta: Ceramic Society
of Indonesia, 1998, plate64. p .85,

14 Pulau Buaya Wreck H +FRIREEEM (HHEL)
Ridho, Abu, and E. Edwards McKinnon. The Pulau Buaya
Wreck: Finds from the SongPeriod. Jakarta: Ceramic Society
of Indonesia, 1998, plate65, p .85,

15 Java Sea Wreck [ LHaRERFEAF (HR2L)
WILLIAM M. MATHERS MICHAEL FLECKER, Archaeological
Recovery of the JAVA SEA WRECK, Pacific Sea Resources
1997, 7.11Iron, p.80,

16 Java Sea Wreck {1 HHaREkFM (X))
WILLIAM M. MATHERS MICHAEL FLECKER, Archaeological
Recovery of the JAVA SEA WRECK, Pacific Sea Resources
1997, 7.1Iron, p.80,

17 Java Sea Wreck HY T #k48
WILLIAM M. MATHERS MICHAEL FLECKER, Archaeological
Recovery of the JAVA SEA WRECK, Pacific Sea Resources
1997, 7.1Iron, p.77

18 HELAE T SR EkEM
A THOCHE— S ILM 5 RAREEE S ) E9kt) 2018
55 2 . pp. 11-26, [X] 13-b,

£1  FE ] SEkERERE
TREME 1 S Ih & 5 s .2 ——2014 ~ 2015 #5428 ] (OC
WyHRRAL) B 7 BEEE 3 A TEkER) pp. 496-502, 12 L 0 TERK,

#2 MBSO VB
TigE - BAEW - RIRE - BEHM (TrEET S Ltk
EREh BRET 0 ATIFSE ) THRE ST B EMFE] 2016 4R35 2 3,
pp46-51, 12 X v 1ERk,

3 M 1 BEkARA m AR 22
JigE - BAEW - RIRE - =AM TS JLArHK
BREh BRETOIHTAIFSE ) [P [E SCRFERFSE] 2016 4255 2 34,
pp. 46-51, 12 XL Y 1Bk,

#4  FHEE 1 BEELER D M
(A) 7735 - BEF - BIRE - EHE (TR
HKERER, ERET AT itst) [THEST RN EAF5E] 2016 4
%2 W, pp.46-51, (B) JEGH - 8% - ARERER [T
[ 5] MRiRekes GBI R ENT I ) [YEE s mrge) 265 13 45,
pp. 100-113, 201944 A, (C) ZETyHs-BRIE - TR KMm TR
11 SRR IR B AR 98 (2014 — 2016) ] B2 AR
F, 2017 45, 5. 1 SRERMBLGIREE pp. 161-170, (2 & 0 1ERL,

55

#*5 M1 5 #kis SEM-EDS 234
Ti#% - BEY - RIGE - BHE TS LK
PR, BRET 3 HTAFSE) [0 E U EAFSED 2016 4258 2 39,
pp. 46-51, (2 XV {FRL,

#6 R SBEEER S AT
SRR (TR 1 ) H RS R ERE R o iT) TRF
SCi] 2020 4E%5 1 #1, 2020 4F 3 AL pp. 27-33, 12 & 0 1R,

#T OB S AR
A - BIELE - AR - BT TR RS =
G AR TE ) T E 8D B 91 5. 2005 44 H |
pp. 3844, 1T XV 1Ek,

#8 I B EE B LR RUGE R ST S AT
ERITHFEZE S [ERMEEKEMI] 1996 4, Ki#IE
O b JE SR AR R ] PR 8T 04 8
ARSI, pp. 97-103, 12 X Y 1ERK,

K9 HMT VTR DEREEDIE L S TR B
Derek Heng ”Ships, Shipwrecks and Archaeological Recoveries
as Sources of Southeast Asian History", in David Ludden (ed.),
Oxford Research Encyclopedia of Asian History (New York:
Oxford University Press) Online Publication Date: Sep 2018,
(AR (S5

10 fRH =38 e oo UM SR AR 3 3 B
MR TR =38 R ooy B A 2001 47, B
= A4 AR GARENT ST, po 167, {45 3.6 - 15K 3.7
12 &0 1R



Characteristic feature of Iron Species
in Environment with Bioactivities
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Abstract

Iron is an essential material for human civilization and
is also a useful element necessary for bioactivities. In the
process of material evolution since the beginning of the
universe, it has a specific abundance because it is the most
stable nuclide, and it is a major element that accounts for
about 30% of the earth. On the other hands, iron ions have
a unique dynamic in environment as a transition metals due
to their characteristics. Organisms also have made a unique
relationship with iron species. The characteristics of iron
species from point of view in chemistry and earth science
and chemical condition of iron in the environment and
living organisms were reviewed briefly in this paper.
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Abstract

Generally speaking, analytical results of X-ray fluorescence
spectrometry often reflect the surface of the sample. Namely,
the reliability of XRF results of rod-shaped iron artifacts
depends on the surface conditions such as the rust, the
roughness, and homogeneity. In this study, a rusted iron
sickle (the early-modern times—modern times, the
contemporary period) were nondestructively analysed by
XRF in order to discuss the problem. The Escape depth of
fluorescent X-ray of each analyte was calculated using the
XREF results. Additionally, the surface conditions of the rod-
shaped iron artifacts suitable for practice of reliable XRF
were estimated based on the escape depths.
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Abstract

Japan and Ming began trading in 1392. However, after
1549, formal diplomatic relations ceased. In the middle of
the 16™ century, Sorin Otomo(CK A7), the lord of
Bungo, sought formal diplomatic relations, but failed. After
that, Sorin begins trading with Wakou(f&5% Chinese with
Japanese pirates) and Portugal. Zhéng Chénggong (852h)
reports that the Matchlock gun was made in Bungo.
Previous studies have was importing old iron pots from
Chine. Bungo is a country rich in iron, but it is presumed
that there was a shortage of iron during the war. In this
paper, we will consider how overseas iron was distributed.
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The Legend of Kouraijima (FE5) and
the Underwater Archaeological Sites in Xisha (Fa7)) Islands
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Abstract

Many underwater sites of the Song and Yuan dynasties
have been found in Xisha Islands. These underwater sites
were discovered at the latest in the 16th century. According
to articles of Japanese old
document” Tsurezuregusamodokihyouban(f ZR F Gk 5 1)
and “Amoenitatum Exoticarum” written by Kempfer,the
Chinese who discovered these sites created the legend that
the underwater sites in Xisha Island were formed as a result
of the sinking of the island that made the ceramics. The
legend of the sunken islands in Xisha spread in West
Kyushu, and the legend of Koryojima in the Goto Islands
and Manrigajima in Koshiki Islands were born. Therefore,
both legends are related to ceramics.
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Research on Huaguang Reef Shipwreck I and Overseas Trade
on the Maritime Silk Road in the Song Dynasty
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Keywords: The maritime Silk road,Huaguang reef
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Abstract

Huaguang reef shipwreck I is an early Southern Song
Dynasty overseas trade ship, located in Huaguang reef,
in middle of western side of the Xisha Islands. Huaguang
reef is a key point in the maritime Silk road, leading ways
to major spots in south China sea region in the Song
Dynasty. A great number of export porcelains were found
in Huaguang reef shipwreck I underwater archaeological
survey and excavation, which were export goods produced
in the south like Longquan Kiln in Zhejiang, Jingdezhen
Kiln in Jiangxi and Dehua Kiln, Cizao Kiln, minqing Kiln,
Songxi Kiln in Fujian. Also, bronze mirrors, metal objects
and ship components in good shape are found. According
to the shipwrecks in south China. sea region and their
excavations, trade in the Song Dynasty, especially overseas
trade has new development. Changes happened in the kinds
of cargo ships. This also reflects changes in trade ports and
goods resources. In the meantime, overseas trade pushed
south China’s regional economic development, especially in
the case of prosperity of ceramic handicraft industry since
the Song Dynasty in the coastal area of south China and
the dominance of export-oriented production. Those goods
found in Southeast Asia, South Asia, West Asia, Eastern
Coast of Africa and their massive discoveries of export
porcelains are witness to the glorious blooming of the
maritime Silk road during the Song and Yuan Dynasties.
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Nan’ao I Shipwreck: Location, Connotation and Time
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Abstract

The discovery and excavation of the Nan’ao I shipwreck
is one of the most important achievements of recent
underwater archaeological projects. Based on available
materials, this article sets to examine the sunken ship’s
environment and the story of its sinking with references to
time background. Nan’ao 1 shipwreck’s massive
information benefits to better understanding of the
formation and development of the new trade pattern resulted
from the 1567 maritime-trade-ban lifting.
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