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EXECUTIVE SUMMARY

Report Purpose

AMEC Earth & Environmental (Louisville, KY) prepared this report for the Directorate of Public Works,
Environmental Management Office, Cultural Resource Management Program, Fort Hood. The work was
completed under contract with the United States Army Fort Hood and funded by the Department of
Defense Legacy Resource Management Program. The objective of this project was to develop a means
to identify human burials with minimal disturbance. Field investigations were conducted at 12 sites
including rockshelters, open-air sites, and historic cemeteries located at Fort Hood, TX and Marine Corps
Base Camp Lejeune, NC. Sites that contained known burials and those that did not were selected to test
the proposed techniques. The field investigations included two components, intensive geophysical survey
and a combination of soil coring and limited test unit excavation.

Methodology

Intensive geophysical survey included electrical resistance and magnetometry at a minimal sample
interval of 12.5 cm for the rockshelters and 25 cm for the open-air sites. Rockshelters included in the
investigation were mapped to sub-centimeter level accuracy with a laser field scanner. Detailed hand
drawn maps were also made of every site to facilitate data interpretations. All of the data listed above was
analyzed and locations of suspected archaeological features were identified. Soil cores were extracted
from known burial locations as well as control samples collected away from archaeological features.
Limited test unit excavation (0.5-x-0.5-m and 1.0-x-0.5-m) was conducted on potential archaeological
features identified in the geophysical data. Soil samples were also collected from the excavation units. All
soil samples were analyzed for a suite of trace elements as well as total phosphorous content.

Results

Intensive geophysical investigation techniques were applied to rockshelters and historic cemeteries, as
well as archaeological sites situated in very sandy soils. These site types have been very challenging in
the past, but the present study produced usable to exceptional results. Archaeological investigations
based on the results of the geophysical data resulted in the successful identification of cultural features
and human burials. In multiple instances, the geophysical data was accurate to within five centimeters of
the archaeological features boundaries. Application of soil chemistry techniques to confirm burial
locations was more problematic. While trends in the trace element and total phosphorous data displayed
some differences between burials, cultural features, and background samples, statistically sound results
that would support more definitive identification of a burial location were not achieved. The functionality of
the chemical testing appears to hold the greatest promise in historical burials.

Recommendations

Given the successes of this project, intensive geophysical investigation of rockshelters and historic
cemeteries, as well as archaeological sites in extremely sandy soils is recommended in advance of the
subsurface investigation at these sites. These techniques have proven particularly promising in managing
rockshelter and historic cemetery resources. The application of trace element analysis and total
phosphorous determination to verify burial locations produced inconclusive results. Further investigation
into these and other chemical techniques will be necessary.
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ABSTRACT

The objective of this project was to develop a non-invasive means to identify the location of prehistoric
and historic human burials using geophysical and soil chemistry techniques. This research was
conducted at Fort Hood, TX and Camp Lejeune, NC and began in January 2004 and concluded in May
2004. The research design required three essential tasks. The first task was to create a geophysical
collection strategy that would ensure the best possible results within any environmental or physical site
type. The second task involved the creation of a methodology to sample each of the geophysical
anomalies with the least amount of disturbance. The third task was the creation of a chemical testing
methodology that would produce a chemical signature capable of verifying that a geophysical anomaly
was a human burial.

Field investigations were conducted at 12 sites including rockshelters, open-air sites, and historic
cemeteries distributed between the two installations. Sites that contained known burials and those that
did not were selected to test the proposed techniques. The field investigations included two components,
intensive geophysical survey and a combination of soil coring and limited test unit excavation. Intensive
geophysical survey included electrical resistance and magnetometry at a minimal sample interval of 12.5
cm for the rockshelters and 25 cm for the open-air sites. Laser field scanning and detailed mapping were
also completed to facilitate data interpretations. All of the data listed above was analyzed and locations of
suspected archaeological features were identified. Adequate to exceptional results were obtained from
the geophysical investigations. Verification of the data through the excavation of small units confirmed the
utility of applying these techniques to these difficult site types.

Small diameter soil cores were extracted from known burial locations as well as control samples taken
away from archaeological features. Limited test unit excavation (0.5-x-0.5-m and 1.0-x-0.5-m) was
conducted on potential archaeological features identified in the geophysical data. Soil samples were also
collected from the excavation units. All soil samples were analyzed for a suite of trace elements as well as
total phosphorous content. Application of soil chemistry techniques to confirm burial locations was more
problematic. While trends in the trace element and total phosphorous data displayed some differences
between burials, cultural features, and background samples, statistically sound results that would support
more definitive identification of a burial location were not achieved. The functionality of the chemical
testing appears to hold the greatest promise in historical burials.
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INTRODUCTION

Duane Simpson and Ryan Peterson

Project Overview

Archaeological investigations as well as other
activities on military installations occasionally
result in the accidental disturbance of human
remains. Due to the sensitivity of such
discoveries, the identification of the presence of
human remains prior to excavation or other
ground disturbing activities is very beneficial. This
project was designed to evaluate methods for
identifying the presence of human remains
through non-invasive near-surface geophysical
and chemical soil analyses.

The original scope of work established a set of
tasks. The project focused on the creation of a
methodology that would utilize non-invasive
techniques to identify potential burial anomalies,
sample soil from these anomalies, and return a
chemical signature that would positively identify
the anomaly as a burial. These goals had to be
met in succession, in order to effectively create a
reproducible methodology. Intensive geophysical
data collection techniques were utilized to ensure
that adequate data was collected for the chemical
signature development phase of the project.

The original focus of the research centered on the
investigation of rockshelter sites, given the fact
that the majority of prehistoric burials at Fort Hood
were located within these environments. As the
research design progressed, additional sites and
environmental types were added, broadening the
research focus. These additional site types
included prehistoric open-air sites and historic
cemeteries.

Project Origination and Funding

The Department of Defense (DoD) Legacy
Resource Management Program (Legacy)
provided funding for the research presented in this
document, based on a proposal submitted by
Dennis Glinn, ORISE intern and Fort Hood Field

1

Archaeologist. The project was designed to focus
on Fort Hood and include additional sites at
Marine Corps Base Camp Lejeune. The ultimate
goal was to create a technique that would be
transferable to installations throughout the DoD.

Site Selection

Selection of sites at both Fort Hood and Camp
Lejeune involved sites that contained known
interments, which facilitated the interpretation
process, as well as sites that may contain burials
and other cultural features. Selection of known
burial sites was essential to ensure that an
adequate burial sample was achieved for the
second focus of the project: soil chemical testing.
While these sites produced multiple burial
locations for chemical sampling, additional
anomalies were necessary for sampling as well.
Surveying known burials helped “tune” the
geophysical instruments and subsequent data
analyses to specific characteristics of burials,
aiding in the identification of previously