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Background and Goals
Current research on portable x-ray fluorescence (pXRF) technology has shown
improvements in calibration standards and accuracy of results. With these advances
comes the ability to use pXRF on materials beyond characterizing and sourcing
homogeneous artifacts made of chert, obsidian, and basalt, which have previously
been the focus of the majority of pXRF work in geoarchaeology. PXRF has the potential
to be a powerful tool for sourcing artifacts. Sourcing work increases our understanding
of how past peoples not only acquired raw materials but also where production of
tools occurred and where these tools were then transported through exchange
networks.
The primary goals of this project are to assess the ability of pXRF to accurately and
precisely develop geochemical fingerprints of heterogeneous materials, specifically
granite, and to assess the ability of pXRF to distinguish between the three plutons
within the Maya Mountains of Belize. This study examines the ability of pXRF to be
used for geochemical sourcing studies on granite manos and metates in Belize.
There are three petrographically, but not visually, distinct granitoid plutons in the Maya
Mountains: Mountain Pine Ridge, Cockscomb Basin, and Hummingbird Ridge. These
igneous regions are isolated from one another and from any other igneous deposits,
making it an ideal case study for this project. Outcrop samples were collected during
the summer of 2013 and 2014 in order to obtain a representative sample of the
variation within and between the plutons.
In order to examine the accuracy and precision of pXRF a combination of thin section
petrography, XRF, pXRF, and electron microprobe will be employed on all outcrop
samples. Each sample is analyzed and corrected with respect to data obtained from
pXRF readings on international granite standards in order to increase the quantitative
aspect of this research. This work has the potential to locate quarry areas used by the
ancient Maya. Additionally this data helps us better understand the exchange networks
used by the Maya to move these large, heavy tools long distances.

These pictures represent
the diversity of granitoid
rocks present within the
Maya Mountains. In
general the granite can
be classified as two mica
or granodiorite.
Mountain Pine Ridge
exhibits the largest
compositional range
within a pluton for the
region. Hummingbird
and Cockscomb granites
are not visually distinct.

Artifacts from fourteen archaeological projects were analyzed during
the 2014 and 2015 field seasons. A subset of these sites are shown
overlain on the geochemical signatures for all three plutons using Rb/Sr
and Sr/Y ratios. These ratios are the best at separating the three
plutons into discrete units.
Pacbitun is located 2 km from the nearest primary source of granite.
The site is also the only known granite ground stone workshop in the
Maya Lowlands. It is likely that Pacbitun was the primary producer and
distributer of granite ground stone tools in Belize.
Uxbenka and Alabama represent the southern sites analyzed in this
project. San Estevan and Lamanai are northern sites.
Hummingbird and Cockscomb plutons are difficult to distinguish
without using petrographic thin sections which result in the destruction
of the artifact and is therefore not ideal.

This chart shows the close compatibility between the analyses run via pXRF on
powdered samples when directly compared to those from the Illinois Geological
Survey XRF Lab. All elements except Si showed similar levels of accuracy.

Results and Future Work
The majority of archaeological sites in Belize are
utilizing granites that are geochemically similar to
those found in the Mountain Pine Ridge Pluton.
It is likely that the majority of production of granite
ground stone tools in Belize occurred at Pacbitun.
More research on its role as a distribution node
needs to be pursued.
XRF results confirm the ability of pXRF to accurately
portray the geochemical signatures of powdered
granite samples.
Using multiple data points (5+) per sample, pXRF can
also approximate XRF values on whole rock, allowing
for the nondestructive analysis of coarse-grained
artifacts.
Future work will focus on dating the currently
undated Cockscomb pluton. Currently no published
dates have been obtained through primary granite in
the region.
Other future research will involve a more thorough
survey of the Cockscomb Basin in order to better
assess variation with the pluton.
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