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I. Introduction

In September 1984 a vast number of Chinese and Thai
ceramic wares suddenly appeared in the antique markets of
Thailand. These artifacts were found to have come from the
burial sites high in the mountains along the border of Thai-
land - Burma in Tak Province. During the months of Septem-
ber and October members of the staff of Chiang Mai University
made expeditions to the area, and were able to obtain a repre-
sentative collection of wares dug up, although most are bro-
ken pieces.! Since the diggings by the local people were un-
controlled and illegal, hardly any scientific archaeological ex-
cavation has ever been done.

Along with the Chinese and Thai ceramic wares an
extraordinary group of white-glazed wares with green decora-
tions was found. These wares were studied chemically by our
group, and the results published in this Journal ? Judging from
Chinese and Thai ceramics the date of the burial sites is sup-
posed to be of the 14th - 16th centuries.

In addition to the ceramic wares a wide variety of iron
and bronze artifacts was found including bronze lime pots and
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bracelets. In this report metallographic studies on a bronze bell,
bracelets and some other fragmentary relics are presented.
Further, lead isotope ratios of these bronze relics are measured
and the results are presented. The bell and the bracelet used
for the studies are in the collection of Chiang Mai University.
Other objects offered for our study are in private collections.

II. Metallographic Studies

Metallographic studies were carried out in the Sambo
Copper Alloy Company.

1. Bracelet (Specimen 1)

(1) Appearance.
As shown in Fig. 1, the bracelet is covered with patinas.
The diameter of the ring varies between 58 mm and
61 mm. The cross section of the wire is nearly oval. The
values of the cross-sectional span measured at eight
points are shown in Table 1.
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The determined isotope ratios are divided into four
groups, A, B, Cand D. To Group A belong Specimens 4 and 6
and two galena ores, Lamphun and Mae Hong Son. To Group
B belong Specimens 2, 3 and 5. To Group C belong Specimens
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1 and 7 and the galena ore from Mae Taeng, and finally three
galena ores from the Malay Peninsula, Hatyai, Mergui and Te-
nasserim, make up Group D. No specimen of metal belonging
to Group D has so far been found.
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Fig. 21 Lead isotope ratios for relics and galena ores.

The symbols & A, B, E and G, A 1-7, and @ 1-6 stand for the objects reported previously (ref. 2), the metal
objects in Table4, and the galena ores in Table 4, respectively. C.V. means the coefficient of variation.

IV. Discussion

In the previous paper? lead isotope ratios were reported
for three white-glazed wares and one plaque, and all these val-
ues are plotted again in Fig. 21 together with those of metal
relics. The previous enter into the same Group A with two metal
relics, bracelet and wire. In addition to these data there are un-
published isotope ratios measured for four plaques, one white-
glazed plate with green decorations found in the Tak area, and
two glazed sherds found in Pagan, Burma, all of which enter in
Group A. As was discussed previously? large plaques deco-
rated with two figures having animal heads and human bodies
are supposed to have come from a temple near Pegu, Burma.
These facts indicate that all the plaques, glazed wares, glazed
sherds and metal relics belonging to Group A are made by using

the same lead ore produced in Burma, because the large plaques
must have been made in kilns near Pegu which have not yet
been found. This supposition seems plausible, although no lead
ore produced in central Burma has been studied for its lead
isotope ratios and the values have not been compared with those
of the unearthed objects in the Tak area.

According to Mrs. Pailin Rerkjirasawad, who supplied
the lead ore from 'Mae Hong Son,’ this ore is believed to have
come from Burma, because the place is close to the Burmese
border and there is no lead mine in the Mae Hong Son Prov-
ince. If this is true, the data for the 'Mae Hong Son' ore may
represent lead ores in central part of Burma, and it is highly
probable that all the relics in Group A were made in Burma.
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For Group B there are two more unpublished examples
of green-glazed pots, but no lead ore corresponding to this
group is found, and no information on the provenance of the
metal relics, bell, triangular plate and curved plate has been
obtained. For Group C another example of lime pot has been
found which has the same size and shape as the one studied
above (Specimen 7).¢ To this group belongs the lead ore from
Mae Taeng, and its isotope ratios are different from those of
the ores from Lamphun and Mae Hong Son. For Group D,
which is represented by three lead ores in the Malay Peninsula,
neither glazed wares nor metal relics have so far been found.

At the present moment it is difficult to find the place of
production for the relics studied. The presence, however, of

three Groups, A, B and C, clearly indicates three kinds of lead
ores were used for making these relics which were found in the
border between Thailand and Burma. One of them, Group A,
seems to be highly probably of Burmese origin.

As shown in Tables 2 and 3 the bracelet and the wire
fragment are made of brass, whereas the other three metal rel-
ics are of bronze. It is interesting that brass was used for mak-
ing metal objects in the 14th-16th centuries. As lime pots are
related to the special custom of chewing betel nuts in countries
like Thailand, Burma and Vietnam, the place of production of
lime pots may be limited. Further studies on more samples of
relics are needed.
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The lead isotope ratios were determined
by a Hitachi RMU-6 mass spectrometer
using a rhenium filament as the surface
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