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Historical Transition of Copper and Lead
Production in Japan
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(Later Muromachi Period Objects)

AT RZINC /2 D L B S OB A -
LD, FEE T — 1 v B3 I 3L,
AR T 27 0d —r v 3O 2 FFHIA
Fr, BERDGHERIREZ RO Z L1225, H
AIFHEERATH Y, BEREKRO—ERE LT
FREQDENINARAR T, B TR IR
O CWORRTH D, T, FEZRES O
380 & KIERDOEATH Y | AEROFahsas L7
BT STe A D, KETAARTEEINT
BHT | FERCHEETT V7 0350 A 100%0%E >
TWe, FpEAARENTAES N TIIN
DS HE PRI X 1 & 9 $h FV B EREIGHT:
DNEN SIS RS L T EAR AR Th -
7o G SMEREDSR IR LB Tl o 72,

R ERF R OSH EITHMEPED SR A S 47z
BilE LT, ISTSFEDORAGEDER Y (FkH - #5818
A E IR HEE ) . 1587 AEOREAIL = FnET
H R O (JUINEE DT & H & RCELE)
1587 FEDKIFMRDJESR T DR (KA & 5
), 1637 D EIROEL G & SKGELE) ©
hEZZT D,

G-1 BHRREOCHEHIHTOME
(Bullets of Nagashino)
REOHENIBT 8T, #RITRMEm &
AR TRV S, A E TITA5 {7
FERINTEBY ., TOMENAFLISRE ST
W5, KI5A, BTRY, Thafldd s,

213 |
China south
Q0
g 2n .
S " 00 Thailand
g -
209 7
§ Korean /' O Lead Bullet
Pe",'/ Japan A Copper Bullets
2.07 ’, 1 1 1 )
0.83 0.84 0.85 0.86 0.87
207pp /206P},

H15A : ZXMRRBEOHMH T DEAN
Fig.15A Bullets of Nagashino
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Figl5B Bullets of Nagashino

1 REOHWTHWLOW-#EE
Table.1 Bullets of Nagashino
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o 3 0 0
B A 24 2.5 0
e 3.5 5 0
5 A4 4.5 0.5 0
F B 1 0 1
36 8 1 45
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(Bullets of Tanaka)
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Fig.16A Bullets of Tanaka Fort
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Fig.17A Ohtomo General Objects
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Fig.16B Bullets of Tanaka Fort
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Table.2 Bullet's Provenance of Tanaka Fort
Country ShEH %
Korean Pen. 3 5
Japan 25 45
China South 6 11
Thai land 21 37
Unknown 1 2
ait 56 100
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Fig.18A Ohtomo Christian Objects
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Fig.18B Ohtomo Christian Objects
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(Lead Bullest of Harajo in Nagasaki
and Provenance of Christian Objects)
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i) # E (Lead bullet)
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Fig.19A Lead Bullets of Harajo in Nagasaki
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Fig.19B Lead Bullets of Harajo in Nagasaki
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Table.3 Lead Bullets of Harajo in Nagasaki and
Provenance of Christioan Objects

Lead Bul let Christian Ob.
Country  Numbers %  Numers %
Korean Pen. 30 15 2 5
Japan 35 18 6 14
China S. 10 5 10 23
Thai land 56 28 15 35
Unknown 69 34 10 23

Total 200 100 13 100
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BRSO VLA Tl boaL 7 ks
Bto & HRREDOVEREE > TNDH LB X
HEINTE, HOHFDOFHE) R LTS AlHeE
WD, & CHEBHEE ORI ZX]
21A, B TR,

WS T ORI 210Pb THRIE S, Fodsn
IXI8TBHETH 5, 1887 4EH F TOEEHIANE D
EROEBNRH TS A, AR TIXR,
T, A=A LTIV T DT ra—7 e R
DOFPEA S, 1922 4 % TR HIcHERE T
FhDIRINAREI X B AFEM B B R E < 2 kLT,
ZDH%, A=A T U TERITRAICKRL 720,

o> TEDDDEOFRDHEA SID L 5172
%, AR, A=A NZ VT, ZOMOEDOHI
RE Lo T2 DI LD EOE Tl 2 )3 5 72 <
725, $hi EDEDHERAT 5 0NXBIA 72
WrCh o720, BRBFARNCIZHWT TE 220y,

214 ¢
China
e South
”’4 out
0212 T ean LT 1922
a Pen. ,”
© ’I
8 prs
} -7 Thailand
Q210
8 1887 1978
187
Japan o HEZEKEL
2.08 L
0.84 0.85 0.86 0.87
207pp, /206pp
H21A : RREREL
Fig.21A Tokyo Bay Sediments
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Fig.21B Tokyo Bay Sediments
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Lead Isotope Analysis and ICP Analysis of
Bronze Atrtifacts in Yayoi Period
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1 : Introduction

Ancient glass is a complex and intriguing
material. Unlike metal and pottery it was made
with multiple raw materials. One characteristic
that sets glass apart from other materials is the fact
that ancient glassmakers were able to produce
such a wide range of translucent and opaque
colours from different colorant raw materials. It is
evident that the earliest glass was manufactured in
imitation of semi-precious stones like lapis lazuli
and perhaps this is the reason why glass was
invented in the first place.

This talk will illustrate how chemical and
isotopic analysis can be used to investigate ancient
glass and glass production. The talk will start by
briefly defining glass as a material, the raw
materials use to make it and the furnaces and
crucibles in which it was fused and worked.

Secondly a brief description of the scientific
techniques used (electron probe microanalysis,
laser ablation inductively coupled plasma mass
spectrometry and thermal ion mass spectrometry)
will be given. The rest of the tall will be devoted
to a case study on the production and provenance

of Late Bronze Age glass in western Asia.

2 : Late Bronze Age glass in western Asia

The -earliest glass was probably made in
western Asia c. 2400 BC. For around the next 800
years of so only glass beads were made. The first
glass vessels were made from about 1600 BC
probably in what is now Turkey and western
Syria: the sites of Biikliikkale and Alalakh have
produced some of the earliest vessels (see Fig. 1,
Matsumura 2018). Until about 10 years ago
Mesopotamia was considered to be the main
centre for the manufacture of Late Bronze Age
glass and that glass production in Egypt relied on

the import of glass from Mesopotamia. Scientific
analysis (especially isotope analysis) of samples
of glass from a range of sites in Egypt and
Mesopotia has now provided clear evidence that
glass was fused from raw materials in both
Mesopotamia and Egypt. It has also shown for the
first time that there were multiple production
centres in Mesopotamia (Fig 2; Henderson et al.
2010).

Scientific analysis has therefore proved to be
invaluable because it has overturned the accepted
wisdom about where some of the earliest glass
was made, providing a proper provenance for the
glass for the first time. It has also provided clear
evidence for different colour specialisations in
different parts of ancient western Asia and definite
proof of where specific vessel forms were made.

Scientific analysis is only one part of the picture.
The social and ritual contexts in which such early
glass was made and used is also very important. It
is clear that glass production at the time was a
high status industry. It is also clear that the control
of glass production was by the social elites and
that it occurred in prestigious contexts. Lengthy
and detailed textual evidence in the form of
cuneiform tablets found in Iraq demonstrates quite
clearly how valuable glass was and that ritual
played a very important part in its production.

Fig.1 The neck of an opaque white flask from
Biikliikale, Turkey, possibly the earliest glass vessel in
the world (Matsumura 2018)
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Fig.2 The results from using radiogenic isotope analysis of Late Bronze Age glass from western Asia provide the first clear

isotopic evidence for different production zones in Egypt and Mesopotamia and also sub-zones in Mesopotamia
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Table 1 A summary of compositional groups of glass artifacts excavated in Japan. (Oga and Tamura 2013)
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Fig. 1

Provenance and trade routes of imported glass beads in ancient Japan. (Oga and Tamura 2013)
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Fig.2 Pb isotope ratios of glass beads in Japan and comparisons.
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