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spatially located and chemically characterized in the entire Andes region. Thus,
a great deal of work still remains before substantial reconstruction of the
obsidian exchange networks in South America will be possible.

As Hughes (1986) points out, some researchers (e.g., Sappington 1981,
1984) have failed to consider the significance of particular elements and,
instead, assigned equal weight to all measured elements. Unfortunately, this
practice may result in an increased number of misclassifications. Hughes
suggests that a more critical approach to variable selection in multivariate
applications can reduce the number of errors. Finally, Leach and Manly (1982)
argue that the power of any sourcing algorithm to reject wrong answers should
be demonstrated.

A MORE SYSTEMATIC APPROACH

In order to make reliable source attributions, researchers must: (1) locate
each source precisely and obtain a representative range of source specimens
from all sources; (2) demonstrate that flake-quality obsidian can be obtained
from the source; (3) verify that the source was accessible to prehistoric peoples
and it was not exposed by more recent (historical period) mining or construc-
tion activities; (4) locate prehistoric quarries or identify materials at an archae-
ological site that originated from the primary source area or a secondary
deposit; (5) analyze the source specimens thoroughly to determine the number
of different chemical fingerprints represented; (6) correlate the source finger-
prints to specific source locations; and (7) show that artifacts assigned to a
particular source cannot be mistaken for those from another source. A system-
atic program of sampling, chemical analysis, and statistical evaluation is
required to accomplish these goals.
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Sampling and Chemical Analysis

Refore the benefite of artifact cottrcine can he fullv realized it ic nececcarv
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Table 2.12. Posterior Classification Matrix Based on Log Base-10 ppm
Concentrations for Ba, Dy, Mn, and Na for Obsidian Specimens from
Guatamalan Sources—Jackknife Method

Source n G CG G S8G SBM LAG SMJL SMJ2 SMI3 SMIS SMI6
1G 12 12
cG 7 ?
G 6 6
S8G 10 10
SBM 10 10
LAG 24 i 23
SMH 28 26 2
SMI2 9 1 8
SMI3 8 i 7
SMJ5 s 9
SMI6é 8 8

A test of the same four elements in the Guatemalan sources results in the
classification matrix shown in Table 2.12. Misclassifications occur primarily
into the sources established by small numbers of specimens (i.e., El Chayal and
Jalapa) or from one San Martin Jilotepeque subsource into another. The
probabilities for misclassification ranged up to 7% in the worst cases involving
the El Chayal and Jalapa sources and 15% between the San Martin Jilotepeque
subsources. As we have recommended for the Mexican sources, a conservative
probability cutoff of 10% should result in about 90% of all artifacts being
properly classified on the basis of data from an abbreviated analysis using
concentrations for Ba, Dy, Mn, and Na. Figure 2.17 shows a bivariate plot of
Mn versus Na for 500 artifacts from sites in Belize and Guatemala projected
against the three main Guatemalan sources to which they were sourced. As
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A test of the same four elements in the Guatemalan sources results in the
classification matrix shown in Table 2.12. Misclassifications occur primarily
into the sources established by small numbers of specimens (i.e., El Chayal and
Jalapa) or from one San Martin Jilotepeque subsource into another. The
probabilities for misclassification ranged up to 7% in the worst cases involving
the El Chayal and Jalapa sources and 15% between the San Martin Jilotepeque
subsources. As we have recommended for the Mexican sources, a conservative
probability cutoff of 10% should result in about 90% of all artifacts being
properly classified on the basis of data from an abbreviated analysis using
concentrations for Ba, Dy, Mn, and Na. Figure 2.17 shows a bivariate plot of
Mn versus Na for 500 artifacts from sites in Belize and Guatemala projected
against the three main Guatemalan sources to which they were sourced. As
expected, the number of artifacts requiring the full-NAA is quite small.

Finally, our work has shown that only about 10% of all artifacts in
Mexico and Guatemala are likelv to require the full-NAA. Thus. the abbre-



















