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Fig.4B Bronze Mirror in Kofim Period

(C) ZEREHROFH (Nara Period Objects)

FR BRI IR A OV = 2 o0 IR O
[ f LA 21 SA, B [, 8T
ORERIE A AEREERICE T 5,
EEINTHA Lon, K&l
RTAKREMBSAOVLRTVS ERENT
Wa, AREOEER R0k Pl ik
PP L TODHEIA B, AW, WO
BOPOFEAERD Z LD, ZMORHE
FHEZ O 028D . =ML b .
okt s g, AUOBRELITFERICHE
DEEN TS LW D, H EHMICHEERE
PEFEATWAZ b, (TARHUOEDE
LA A L T AR5 & iR il AS
Kb LrThs,




21z

an

210 -
208 |7 -
Korsan -

Pan. 4

A # S Wiroku
',' Jngan Bodhisattval
207
0830 0335 0B40 0545 0850 0BS5S

207Pb,/208Ph

China
215 .
§ - (1
210 -
B Korsan _o%5,
g | m
208 - /‘ © Object of Nara
3 oo
‘,'; A O-Lantsm
200

E5 A : REFRE0NH=AH
Fig.5A Bodhisattva of Nara Yokushiji

H6 A : REREAF KLATO/NALTE
Fig6A Octagonal Lantem of Todaiji

1800 1828 1850 w5 19,00

208ph,/ 24P

160 o
-"
.
. -
L,
158 L
A umn
A o
7

H58  RAFREOHH= A
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Table.2 Bullet's Provenance of Tanaka Fort
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Fig.17B Ohtomo General Objects

Country BEH %
Korean Pen. 3 5
Japan 25 45
China South 6 1"
Thai land 21 37
Unknown 1 2
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(Lead Bullest of Harajo in Nagasaki
and Provenance of Christian Objects)
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Fig.19B Lead Bullets of Harajo in Nagasaki
FHaEL XU R PEOSHREEE R 3 2k L
W, BT THE A APEREHE20% i &1,
F U A PEMLETEH T A AR L & S
EURN

£33 RERFEBEtOBBEL
FUA FRERTHEOE
Table.3 Lead Bullets of Harajo in Nagasaki and
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Lead Bullet  christian Ob.
Country  Mumbers %  Wabers %
Korem Pen 30 15 2 5
Japan 35 18 6 14
China 8. 10 5 10 23
Thailand 56 28 15 35
Unknown 69 410 23

Total 200 100 W 100
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1 : Introduction

Ancient plass 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 materdal, the mw
materials use to make it and the fumaces 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 jon 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 lass in western

The earliest glass was probably made in
western Asia ¢. 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 westem
Syria: the sites of Bilklikkale 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 nmin
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 ef al.
2010).

Scientific analysis has therefore proved to be
invaluable because it has overtumed 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 clites and
that it occurred in prestigious confexts. Lengthy
and detailed textual evidence in the form of
cuneiform tablets found in Irag demonstrates quite
clearly how valuable glass was and that ritual
played a very important part in its production.

Fig.! Theneck of an opague white flask from
Biikltkale, Turkey, possibly the earlicst glass vessel in
the world (Matsumura 201 8)
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Therefore by using modem scientific techniques,
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£ BRFGTHEELIHSZOME (Ogaand Tamura 2013 B
Table | A summary of compositional groups of glass artificts excavated in Japan, (Oga and Tamura 2013)
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