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ABSTRACT INTRODUCTION

A small sample of human teeth Dental microwear analyses have
from western Japan was examined under recently been used to make inferences
a scanning electron microscope. All concerning both the biometrics of
were from sites of two different mammalian mastication (Gordon 1982,
ages: a Late Stone Age site dating 1984a, b, c, Peters 1982, Puech and
from approximately 4,000 B.P., and an Prone 1979, Puech et al.,1985,
Early Modern site dating from 150-200 Rensberger 1978, 1986) and the patterns
B.P. SEM analyses reveal that the of tooth use in extinct mammals
scratches on the teeth from the Late (Biknevicius 1986, Grine 1977, 1981,
Stone Age site tend to be larger and 1984, 1985, 1986, Krause 1982,
more frequent than those on the teeth Rensberger 1978, 1982, Ryan 1979%9a, b, c,
from the Early Modern site. These 1981, Teaford 1985, 1986, 1988, Teaford
microwear differences may be related and Walker 1984, Walker 1981).
to dietary differences between Many investigators have noted the
two populations. relatively heavy wear on the teeth of

Stone Age peoples of Japan (e.g. Hojo
and Ogata 1971, Imamichi 1933, Kintaka
1928, Kiyono and Miyamoto 1926, Okamoto
1929). However, all of these
observations have been made at the
macroscopic level, with no studies of
microscopic tooth wear patterns.

For the present study, a small
sample of teeth was obtained from
excavations of a Late Stone Age site and
an Early Modern site in the Amakusa
Islands of western Japan. The Stone Age
skeletons were excavated from a shell
mound rich in oyster shells alone with
the bones of fish and wild boars. This,
in conjunction with the severely worn
teeth of these specimens has been taken
as an indication of a varied, pre-
agricultural diet ( Hojo and Ogata
1971) « The people from the Early
Modern times were agriculturalists
with lightly worn teeth. Their
diet consisted mainly of sweet potatoes,
plus fish, shellfish and a small amount
of rice (Hojo 1976).

The purpose of this study was to
compare the microscopic wear patterns on
the teeth of these people to see if
*Address for correspondence: d@etary differgnces could be.related to
Teruyuki Hojo, Univ. Occup. & Env. Hlth. difterences in dental microwear
Sch. Med. - Dept. Anatomy/Anthrop patternss
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MATERIALS AND METHODS

The teeth investigated in this
study were four mandibular canines and
four mandibular first molars. Two
canines and two molars came from two
Stone Age mandibles dated at
approximately 4,000 B.P. The other teeth
came from two Early Modern mandibles
dated at approximately 150-200 B.P. All
were excavated from sites on the shore
of the Amakusa Shimoshima island, along
the west part of Kyushu, Japan. In order
to avoid damaging the original
specimens, high-resolution replicas
of the teeth were made following
almost the same method as Gordon's

(1982) . The author used araldite-
epoxy resin for casting and a
low-viscosity vinyl elastomer

(GC hydrophylic vinyl polysiloxane

impression material, G-C Dental
Industrial Corporation, Tokyo
Japan) .

Each replica was sputter-coated
with an 8 nm film of platinum and
observed under a scanning electron
microscope ("ABT SX-40A") at 15kV.

RESULTS

As shown 1in Figures 1-8, the
microscopic striations on the occlusal
surfaces of the Late Stone Age teeth
were long and thick from the lingual
to the buccal side. On the contrary,
there were very few striations on
the occlusal surfaces of the teeth
from the Early Modern site, and those
that were present were relatively thin
(see Figures 9-16). Brief examination of
other teeth (e.g., Pis Py, etc.)
revealed similar patterns of inter-group
differences.

DISCUSSION/ CONCLUSION

Certainly the samples used in this
study were small in number, and the
results of this study must be viewed as

preliminary in nature. Still, two
suggestions can be made for further
analyses:

1. In the absence of evidence for other
forms of wear (e.g., erosion), the
decrease in the amount of microwear from
Late Stone Age to Early Modern times
suggests a decrease in the amount of
abrasives in the diet.

2. Since the size and shape of dental
microwear features may be related to the
size and shape of the abrasive particles
that caused them (e.g., Puech and Prone
1979, Ryan 197%9a, b, c), the abrasive
particles in the diets of the Late Stone

Age people may have been bigger than
those in the diets of the Early Modern
people. This contrast is similar to that
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documented for grazing, bone-crushing,
and strictly meat-eating mammals by
Walker (1980).
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FIGURE CAPTIONS

In each figure the lingual side is

superior and the mesial side 1is to the

right.

Figure 1. Occlusal surface of heavily
worn mandibular canine from the Late

Stone Age site.

Figure 2. Higher magnification of
occlusal surface from the canine in
Figure 1. More than 10 large and long
striations on enamel surface and many
pits on dentin surface are observed.
Figure 3. Occlusal surface of the other
heavily worn canine from the Late Stone
Age site.

Figure 4. Higher magnification of the
mesial border of dentin surface from the
canine in Figure 3. Many large pits
and striations are observed.

Figure 5. Heavily worn occlusal surface
of the buccal side of RMq from the Late
Stone Age site in Western Japan.

Figure 6. Higher magnification of an
occlusal surface of the RM; in Figure 5.
Note many large and 1long striations on
the enamel surface and large pits on the
dentin surface.

Figure 7. Occlusal surface of the buccal
side of the other heavily worn RM, from
the Late Stone Age site. Almost every
part of enamel surface is worn out.

Figure 8. Higher magnification of the
occlusal surface of the RM, in Figure 7.
Again, note many large and long

striations and large pits.
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Figure 9. Heavily worn occlusal surface
of mandibular canine from the Early
Modern site. Note many small pits and
short striations.

Figure 10. Higher magnification of the
dentin surface from the canine in Figure
9. Several short and thin striations
with many small pits are observed.

Figure 11. Enamel occlusal surface of
the other canine from the Early Modern
site.

Figure 12. Higher magnification of the
enamel occlusal surface of mandibular
canine in Figure 11. Many short and thin
striations, and two large pits among
many other pits are observed.

Figure 13. Buccal occlusal surface of
the RM; from the Early Modern site.
Several thin striations with small pits
are observed on the enamel surface.
Figure 14. Higher magnification of the
enamel surface of the RM4 in Figure 13.
Several 1long striations with small pits
are observed.

Figure 15. Buccal
surface of the other
Modern site.

Figure 16. Higher magnification surface
of the RM; in Figure 15. Many thin
striations with a large pit and small
pits are observed on the enamel occlusal
surface.

enamel occlusal
RM; of the Early

Gordon
patterns
teeth
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