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Introduction

In northern China, by the late Neolithic period diets were based
on millet, rice, and domesticated animals, but the degree of
dietary variation is not known. At the site of Liangchengzhen in
Shandong province, archacobotanical remains attest to the
importance of rice and millet. Stable carbon and nitrogen isotope
analysis of human skeletal remains is a well-established technique
for determining the dietary contributions of terrestrial and marine
foods, as well as C4 plants in otherwise C3 systems. Our
continuing isotopic analyses provide complementary, quantitative
data for the relative importance of these isotopically diverse food
groups, in addition to preliminary data that identify residues from
ceramics sherds.
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Stable Isotope Analysis

Stable isotope analysis can differentiate between C3 and C4
terrestrial diets in humans and animals. C3 plants have a §13C
value averaging about —26%o, whereas C4 plants have 813C
values averaging -12%.. Nitrogen isotope ratios (815N), which are
generally similar among plants, do increase with trophic level, and
are also generally higher in aquatic than in terrestrial systems.
These natural differences in carbon and nitrogen isotope ratios of
plants and animals are passed on to their human consumers, and
thus archaeological samples of bones and teeth may be analyzed
to measure the relative importance of isotopically diverse food
groups.
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Results and Discussion

The isotope results for the human apatite sample and 14 tooth
enamel samples average -9.8%o (—6%o to -12%o) and suggest that
diet was based on foods ranging from —18%o to -24%o. Since rice
and other C3 plants average about -26%o, these results indicate
that while some individuals consumed a significant amount of C4
plants, or animals which ate C4 plants, or marine foods in
childhood, others had a diet high in C3 foods. Results from one
individual indicated a difference in diet from childhood (2" molar
—9.5%0) to adulthood (-7.8%o, bone apatite). The variation in
isotopic values cannot be differentiated by social rank at this time.
The 813C values for Liangchengzhen males suggest a diet with
more C3 foods than Li 1 hen females, although additional
human samples need to be analyzed to confirm the trend. The rice
sample tested, along with a published value for millet, indicate
that the values for C3 and C4 plants are about the same in China
as elsewhere. The fish tested, however, average about -17%o,
which is more negative than commonly found for marine fish in
other world regions. The very positive §13C value (-1%o average)
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