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Fig. 1-1 Cross-sectional observation and analysis of fragment of urushi ware in late Jomon Period, excavated from Naganuma Town

12-B site.

A: Cross-section of the piece of the urushi ware, B: Cross-section of the same specimen (The layers seen in the cross-section

of the coating film under the polarizing microscope, with crossed polars), C: Carbon map of the same specimen in area analy-

sis by EPMA, D: Iron map of the same specimen in area analysis by EPMA, E: Mercury map of the same specimen in area

analysis by EPMA, F: Sulfur map of the same specimen in area analysis by EPMA, G: Copper map of the same specimen in

area analysis by EPMA, H: Distribution of Sulfur and Iron along the white line on the surface of the same specimen in line

analysis by EPMA.
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Fig. 1-2 Cross-sectional observation and analysis of a piece of the same samplc as Fig. 1-1

A: Cross-section of the piece of the sample, B: Cross-section of the same specimen (with crossed polars), C: Carbon map of

the same specimen in area analysis by EPMA, D: Iron map of the same specimen in area analvsis by EPMA, E: Mercury map

of the same specimen in area analysis by EPNMA, F: Sulfur map of the same specimen in area analysis by EPMA, G: Copper

map of the same specimen in area analysis by EPMA, H: Calcium map of the same specimen in area analysis by EPMA, I:

SEM micrograph of the cross-section of facing coat in the same specimen, J: SEM micrograph of the cross-section of middle

coat in the same specimen.
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Fig. 1-3 Cross-sectional observation and analysis of a piece of the same sample as Fig. 1-1

A: Cross-section of the piece of the sample, B: Cross-section of the same specimen with the scale (mm), C: Cross-section of
the same specimen(with crossed polars), D: Cross-section of the same specimen, E: Carbon map of the same specimen in area
analvsis by EPMA, F: Iron map of the same specimen in area analysis by EPMA, G: Mercury map of the same specimen in
area analysis by EPMA, H: Sulfur map of the same specimen in area analysis by EPMA, I: Copper map of the same specimen
in area analysis by EPMA.
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Fig. 2-1 Cross-sectional observation and analysis of a piece of comb No.l in late Jomon Period, excavated from Eniwa city
Kashiwagi-B site
A: Cross-section of the piece of the comb, B: Cross-section of the same specimen (with crossed polars), C: Iron map of the
same specimen in area analysis by EPMA, D: Mercury map of the same specimen in area analysis by EPMA, E: Sulfur map
of the same specimen in area analysis by EPMA, F: Copper map of the same specimen in area analysis by EPMA, G:Arsenic
map of the same specimen in area analysis by EPMA, H: SEM micrograph of the cross-section of base in the same specimen,

I: SEM micrograph of the cross-section of coats in the same specimen.
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Fig. 2-:
Kashiwagi-B site

Cross-sectional observation and analysis of a piece of comb No.2 in late Jomon Period, excavated from Eniwa city

A: Cross-section of the piece of the comb, B: Cross-section of the same specimen (with crossed polars), C: Iron map of the

same specimen in area analysis by EPMA, D: Mercury map of the same specimen in area analysis by EPMA.
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Fig. 2-3 Cross-sectional observation and analysis of a piece of comb No.6 in late Jomon Period, excavated from Eniwa city
Kashiwagi-B site
A: Cross-section of the piece of the comb, B: Cross-section of the same specimen (cross nicols), C: Cross-section of the same
specimen (cross nicols), D: Iron map of the same specimen in area analysis by EPMA, E: Sulfur map of the same specimen

in area analysis by EPMA.
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Cross-sectional observation and analysis of a piece of comb No.8 in late Jomon Period, excavated from Eniwa city

Kashiwagi-B site

A: Cross-section of the piece of the comb, B: Cross-section of the same specimen (with crossed polars), C: Iron map of the
same specimen in area analysis by EPMA, D: Mercury map of the same specimen in area analysis by EPMA, E: Sulfur map
of the same specimen in area analysis by EPMA, F: Copper map of the same specimen in area analysis by EPMA, G:

Distribution of Iron and Sulfur along the white line on the surface of the same specimen in line analysis by EPMA.
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Recently, urushi objects excavated from Jomon sites in the central part of Hokkaido draw
much attention because of its quantity and quality. In this study, fragments of cane artifact
coated with urushi excavated from the site of late Jomon period (3200y.B.P.) in Naganuma Town
and fragmentary coating films of comb from the site of late Jomon period (3000y.B.P.) in Eniwa
City were investigated by polarizing microscope and EPMA.

The cross section of the Naganuma sample was composed of cane fiber materials and three
laminar urushi layers adhering to them : a ground coat, a red-colored middle coat with hematite,
and red-colored facing coat with cinnabar. The ground coat and middle coat are made of raw
urushi, flowable lacquer, which had a tendency to soak into the cane fiber basis. Because of the
flowability of the raw urushi, some of the vacancies in the base were filled with it. The red-
colored raw urushi used for middle coat intruded, through the vacancies or cracks in the ground
coat, into the vacancies in the cane fiber materials.

The cross section of the Eniwa sample was basically composed of a base made of raw urushi
mixed with wood flour and two laminar urushi layers adhering to them. The ground coat could
not be found in the cross section of the Eniwa sample. We think that the base was used for fixing
the teeth of comb to crossbar. There are vacancies of many sizes in the base probably caused by
the dissolution or removal of the wood flour embedded in raw urushi. On the inner wall of the va-
cancies, iron was precipitated. This would be a result of the intrusion of flowable red urushi into
the base. On the other hand, in the cross section of the Eniwa sample, we found spots coated by
the urushi for finishing so that to fill defective parts of base.

In the surface layer in both of Naganuma and Eniwa samples, mercury and copper were de-
tected. Copper was possibly derived from enargite, which was formed by mineral vein type de-

posit.



