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A Study on bar-shaped iron materials excavated from medieval ruins
-Are the products excavated from the Saida ite in Asakura City and the Yaeyama Islands 

imported from Song, China? -

Yusuke MOMOSAKI
    Professor, Faculty of Humanities Department of History Fukuoka University

Keywords: bar-shaped iron material iron pan 12th 
century, Huaguang Reef Shipwreck 1, Java Sea
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, aa 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 
rejoe ining 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 1,
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 
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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 uu
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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Keywords:Bar-shaped iron material, Iron production, 
Charcoal production, Forest resources, Shoen-kouryo 
system, Selection of iron producing areas

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).

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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図 1　宗像・沖ノ島出土鉄鋌

図２　鉄鋌と製鉄（鋳造）遺跡の分布（東 2018）
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図 3　棒状鉄製品の形態と梱包（縮尺不同）
華光礁Ⅰ号沈没船 才田遺跡
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図４　九州北部の製鉄炉（S=1/1000）
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表１　製鉄炉の分類と属性組成

表２　製鉄炉と製炭遺構の変遷

図 5　九州北部における製鉄炉の分布状況
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横口式炭窯

登窯式炭窯

平窯式炭窯

大型長方形製炭土坑 煙道付製炭土坑 伏焼式製炭遺構

方形製炭土坑 略三角形製炭土坑 円形製炭土坑（伏焼式）

図 6　九州北部の製炭遺構
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図 7　製鉄炉 27 基が集中する元岡・桑原遺跡群 図 8　金武青木遺跡出土木簡

図 9　福岡平野周辺における製炭遺構の分布（8～ 12 世紀）
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図 10　製鉄炉分布の変遷（東山 2020）
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図 11　日本列島出土製鉄炉と棒状鉄製品の数的推移
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図 12　日本側視点で見た鉄の流通
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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.

Iron materials of Nanhai I Wreck
-Iron material from Ship Wrecks-

ISHIGURO Hisako
Research Institute of Ancient Japanese Studies,Meiji.Univ.
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Keywords: Iron, chemical bonding, Acid Base reaction, 
HSAB rule

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.

HSBA

Characteristic feature of Iron Species 
in Environment with Bioactivities

Chiya NUMAKO
Associate Professor, Graduate School of Science, Chiba University
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 Problems in X-Ray Fluorescence Analysis of Rod-Shaped Iron 
Artifact 

Influence of Rust on Iron Artifact Surface  

Shintaro ICHIKAWA 1, Kanon SATO 2, Hisanobu WAKITA 3, and Tsutomu KURISAKI 4 

1 Assistant Professor, Faculty of Science, Fukuoka University 
2 Student, Faculty of Science, Fukuoka University 

3 Emeritus Professor, Fukuoka University and Special-Appointment Researcher, Synchrotron Light Application Research 
Center, Saga University 

4 Associate Professor, Faculty of Science, Fukuoka University 
 
 

X  
 

 
1 2  3 4 

 
1 2  

3 4  
 

 
Keywords: Iron, Rust, X-ray fluorescence spectrometry 
(XRF), Escape depth, Homogeneity 

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 
XRF 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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4.2 X  
X 

 ( ) 
 X  ( )  (  

X 1/2 ) 3 4 
X  (H, C, O) 

 (
 Cd Kα  6.5 cm12)) 

μm  
3  X  10% 4  X 

 5% 
Lambert-Beer 13)  
 

�� � ⁄ (��) = 
ln(I0 I⁄ )

μ
�
 ∙ ρ

 = 
ln2

μ
�
 ∙ ρ

 = 
0.693
μ

�
∙ ρ

 

t1/2  (cm), I0 X
I X μλ λ 

 (cm2 g-1), ρ  (g cm-

3) μλ 
14)  1 

 (
 15–16 ) Na Kα

Si  (μNaKα-Si) 1400 cm2 g-1

Na Kα O  (μNaKα-O) 4430 cm2 
g-1  

 1 

 

μλ-form= 
a ∙MA ∙ μλ-A+ b ∙MB ∙ μλ-B

a ∙ MA + b ∙MB 
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Na mass% 14 0.636 (33) 0.561 Cu μg g-1 30 451 (55) 399
Al mass% 30 5.18 (65) 3.97 Zn mass% 29 0.148 (88) 0.104
Si mass% 30 9.69 (79) 5.90 As μg g-1 24 46.9 (42) 45.6
P mass% 30 1.73 (55) 1.43 Rb μg g-1 27 55.3 (76) 43.1
S mass% 30 0.204 (22) 0.188 Sr μg g-1 30 159 (111) 40.4
Cl mass% 30 0.109 (68) 0.075 Y μg g-1 11 15.8 (67) 10.7
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Co mass% 30 0.137 (18) 0.144 Pb μg g-1 29 156 (24) 170

*, 30 .  (), /%.
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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( )” 
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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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. 16ZDA145

Research on Huaguang Reef Shipwreck I and Overseas Trade
on the Maritime Silk Road in the Song Dynasty

Meng Yuanzhao
National Center of Archaeology,China
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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 I 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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Nan’ao I Shipwreck: Location, Connotation and Time
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