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X-Ray Fluorescence Analysis of Artifact Obsidian from the Craters of the Moon
National Monument and Preserve, Butte and Blaine Counties, Idaho

Craig E. Skinner and Jennifer J,. Thatcher
Northwest Research Obsidian Studies Laboratory

Seventy-eight obsidian artifacts from sites located at the Craters of the Moon National Monument and
Preserve, Butte and Blaine Counties, Idaho, were submitted for energy dispersive X-ray fluorescence
trace element provenance analysis. The samples were prepared and analyzed at the Northwest Research
Obsidian Studies Laboratory under the accession number 2009-75.

Analytical Methods

X-Ray Fluorescence Analysis. Nondestructive trace element analysis of the samples was completed
using a Spectrace 5000 energy dispersive X-ray fluorescence spectrometer. The system is equipped with
a Si(Li) detector with a resolution of 155 eV FHWM for 5.9 keV X-rays (at 1000 counts per second) in an
area 30 mm®. Signals from the spectrometer are amplified and filtered by a time variant pulse processor
and sent to a 100 MHZ Wilkinson type analog-to-digital converter. The X-ray tube employed is a
Bremsstrahlung type, with a rhodium target, and 5 mil Be window. The tube is driven by a 50 kV 1 mA
high voltage power supply, providing a voltage range of 4 to 50 kV. For the elements Zn, Rb, Sr, Y, Zr,
Nb, and Pb that are reported in Table A-1, we analyzed the collection with a collimator installed and used
a 45 kV tube voltage setting and 0.60 mA tube current setting.

The diagnostic trace element values used to characterize the samples are compared directly to those for
known obsidian sources reported in the literature and with unpublished trace element data collected
through analysis of geologic source samples (Northwest Research 2009a). Artifacts are correlated to a
parent obsidian source (or geochemical source group) if diagnostic trace element values fall within about
two standard deviations of the analytical uncertainty of the known upper and lower limits of chemical
variability recorded for the source. Occasionally, visual attributes are used to corroborate the source
assignments although sources are never assigned solely on the basis of megascopic characteristics.

Additional details about specific analytical methods and procedures used for the analysis of the elements
reported in Table A-1 are available at the Northwest Research Obsidian Studies Laboratory World Wide
Web site at www.obsidianlab.com.

Results of Analysis

X-Ray Fluorescence Analysis. Nine geochemical groups, all of which were correlated with known
obsidian sources, were identified from among the 77 obsidian artifacts that were characterized by X-ray
fluorescence analysis. The trace element composition of one of the specimens indicates that it is not
obsidian. The locations of the sites and the identified sources are shown in Figure 1. Analytical results
are presented in Table A-1 in the Appendix and are summarized in Table 1 and Figure 2.



Figure 1. Locations of the sites and the
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Table 1. Summary of results of trace element studies of artifacts from the project sites.

OBSIDIAN SOURCE N= PERCENTAGE
American Falls 21 26.9
Bear Gulch 4 5.1
Big Southern Butte 36 46.1
Browns Bench 6 7.7
Cannonball Mountain 1 1.3
Headquarters Tachylyte 1 1.3
Malad 1 1.3
Not Obsidian 1 1.3
Timber Butte 2 2.6
Unknown Tachylyte A 5 6.4
TOTAL 78 100.0

sources of the obsidian artifacts.
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Figure 2. Scatterplot of zirconium (Zr) plotted versus yttrium (Y) for all analyzed samples.

Two geochemical varieties of basaltic volcanic glass (tachylyte) — Headquarters Tachylyte and Unknown
Tachylyte A — were identified among the artifacts that were submitted for analysis. Tachylytes are
distinguished from the more common rhyolitic obsidians by their elevated iron and titanium content
combined with their high degree of opacity and a large crystalline component that usually results in the
presence of visible phenocrysts in the glassy matrix. The Headquarters Tachylyte had been previously
characterized from two geologic specimens recovered during construction activities near the Craters of
the Moon National Monument Visitor Center. The source of the Unknown Tachylyte A variety remains
unknown although it has been previously encountered at two archaeological sites (10-BN-389 and
10-BN-1066) that lie within the boundaries of the Craters of the Moon National Monument.

Information about the geologic setting and prehistoric use of the obsidian sources identified in the current
investigation may found in Bailey (1992), Corn (2006), Ekren et al. (1984), Ferguson and Skinner (2003),
Henrikson (2008), Holmer (1997), Hughes (1990, 2006), Hughes and Nelson (1987), Hughes and Smith
(1993), Nelson (1984), Plager (2001), Sappington (1981), Thompson (2004), Willingham (1995), Wtight
and Chaya (1995), and Wright et al. (1990).

Additional information about the sources may be found at www.sourcecatalog.com (Northwest Research
2009b).
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Appendix

Results of X-Ray Fluorescence Analysis
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