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® = ~2.6) | hmi2.8) | K(3.0) *(3.2) ALO, 1570 17.31 13.49

¥R LAHM | & 1 B P i B A EEE| BELES gez;% :3: jf}: ;;2

P H P $ e~ 1 L B : i
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(gmjk?—ﬂﬁ) = B2 8 > WS > M8 H,—* A SAE CaO 8.95 530 L0
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> WS __é
‘:j @, R HO L& L% L4
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i = : 5 ==

g & < g FeO* 120 613 219
% # o S SETEE FeO®/MgO L8222 575
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HEEEULY gy SR e Na,O+K,0 463 5.62  7.34
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Geochemical Perspectives on the Moroiso and Ukishima
Pottery Styles

Mark E. Hall, Archaeology Department, Niigata Prefectural
Museum, Sekiaharacho 1, Gongendo 2247-2, Nagaoka 940,
Niigata Prefecture, JAPAN

The minor and trace element chemistry of 92 Early Jomon
pottery sherds was determined using quantitative energy dispersive x-
ray fluorescence (EDXRF). Two minor (Fe and Ti) and 13 trace
clements (Ba, Cu, Ga, Mn, Nb, Ni, Pb, Rb, Sr, Th, Y, Zn, Zr) were
measured.

The sherds came from four contemporary sites (Ariyoshi-kita,
Narita 60, Kamikaizuka, and Shouninzuka) in Chiba prefecture. The
sherds belong to either the Moroiso or Ukishima styles of pottery.
The Kamikaizuka and Shouninzuka sites yiclded both Moroiso and
Ukishima pottery.

[f the pottery was locally produced, we should expect to find
statistically significant differences in the chemical composition
between potsherds from different sites. If there are no significant
statistical differences between sites or pottery types, then we can
assume that the Jomon potters utilized raw materials that were
geochemically similar, or pottery was part of a trade/exchange/re-
distribution network between sites.

A variety of multivariate statistical techniques were utilized to
examine the chemical data. Principal component scores were
calculated in order to reduce the dimensionality of the data set.
Kernel density estimates are used to detect structure in the principal
component scores. Akin to histograms, kernel density estimates are
ways of portraying the distribution of the principal component scores.
One of their advantages is that they are non-parametric and are not
affected by non-normality. They also can be used to detect outliers.

The chemical data was log base 10 transformed and then the
principal component (PC) scores were calculated. Visual
cxamination of bi-variate plots suggests there are four overlapping
groups in the principal component scores. The bandwidths for the
kernel density estimates were calculated using the Sheather-Jones
plug-in method. Four over-lapping groups, based on site location,
were confirmed in the principal component scores by the use of
kernel density estimates. No patterns were discernable between the
principal component scores and pottery type.



The wvalidity of the four groups is confirmed with
discriminant analysis. Linear discriminant analysis with cross-
validation correctly classifies 80% of the cases. The majority of the
mis-classification is due to the Kamikaizuka and Shouninzuka sites.
Flexible discriminant analysis, which utilizes polynomial regression
and optimal scaling and can deal with non-normal data, correctly
classifies 89% of the cases. Once again, the majority of the mis-
classification is between Kamikaizuka and Shouninzuka.

The statistical analyses support the idea that pottery was
locally produced during the Early Jomon period. Pottery producers at
Kamikaizuka and Shouninzuka, being less than 10 km apart, appear
to have been using the same source(s) of raw materials, or engaged in
some sort of trade and exchange with each other. Furthermore, the
statistical analysis would suggest that movement of pottery between
the settlements is quite limited.

For the Moroiso and Ukishima pottery from the Shouninzuka
and Kamikaizuka sites, the statistical tests indicate that both styles of
pottery belong to the same geochemical group, and thus, were made
from the same or geochemically very similar raw materials. This
suggests that both styles of pottery were made at the same site. If the
different pottery styles are reflecting ethnic identity, then
intermarriage between different Jomon ethnic groups is occurring and
the new community members are making pottery in their traditional
styles. Alternatively, another interpretation would be that the pottery
styles are reflecting some sort of social interaction between ditferent
groups. The production and use of a particular style of pottery could
have been a way of expressing and maintaining group contact,
alliances, or ceremonial ties and not a direct expression of ethnic
identity.
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