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and protection. The remaining 332 sites/management areas could not be adequately assessed with the
reconnaissance, shovel testing, and resurvey tactics; these are recommended for avoidance or for further subsurface
testing if avoidance is not possible.

Concurrent with the program of site assessment, Mariah conducted three general archeological studies at Fort
Hood. These were carefully designed to facilitate and enhance the ability of Fort Hood to make meaningful and
cost-effective NRHP eligibility determinations during the next phase of the assessment program. The first study is
a review and analysis of Edwards chert. This study reports on new field work and laboratory analyses to carefully
document the spatial distribution of Edwards chert throughout Texas and to assess the variability in its appearance
and composition. Using these data, an explicit and working typology is developed for 16 distinct varieties of
Edwards chert, tied to specific geographic localities at Fort Hood. Another study investigates the potential of land
snail shells (Rabdotus sp.) to assist in site dating and site formation studies. Results of preliminary epimerization
and radiocarbon assays are presented and the overall utility of land snails to Central Texas archeologists is assessed.
The third study investigates the structural and chronometric variability of burned rock mound features at Fort Hood.
This study used a highly focused program of test excavations and accelerator mass spectrometry radiocarbon dating
to investigate the internal physical structure and the construction-use-reuse sequence of nine burned rock mounds.

On the basis of these studies and analyses, several programmatic recommendations are made for the long- term
management of cultural resources at Fort Hood. These recommendations are: (1) the typology of Edwards chert
should be refined by identifying the range of variability evident from a series of sampling locales; (2) neutron
activation analysis, chert fluorescence studies, and patination research should be pursued as systematically as
possible as a means of determining the source and ages of lithic artifacts; (3) additional workability experiments
should be performed to inform on the relationship between quality of material and selection of material; (4) using
these types of approaches, redundancy in the LRPA inventory should be investigated; (5) further investigation is
recommended into the utility of land snails in site dating, both to calibrate the A/I ratios to the radiocarbon scale,
but also to refine the paleoclimatic model; (6) the poorly understood and easily damaged Paluxy sites are
recommended for avoidance and preservation; if testing and/or mitigation is necessary, then block excavations are
suggested to retrieve microenvironmental, geoarcheological, and temporal data; (7) because rockshelters are an
exceptionally valuable part of the prehistoric record, because they have suffered considerable damage through
vandalism and relic collection, and because no protection measures can be reasonably expected to dissuade
determined looters, the shelters with remaining potential should be given a high priority for mitigation; and (8)
additional geoarcheological studies are recommended to refine our understanding of depositional sequences in the
smaller alluvial tributaries as well as in colluvial contexts.




Archeological Investigations on 571 Prehistoric Sites i
At Fort Hood, Bell and Coryell Counties, Texas

EXECUTIVE SUMMARY

WHAT IS THIS REPORT?

This report has been prepared in compliance with the existing Fort Hood Historic Preservation Plan (HPP).
It reports on the evaluation of 571 prehistoric archeological sites located in maneuver areas, as required
by HPP Projects 2, 4, and 6. These 571 sites have been evaluated for their eligibility for inclusion in to
the National Register of Historic Places (NRHP).

WHY DID FORT HOOD DO THIS WORK?

Under the National Historic Preservation Act [16 U.S.C. 470(f) and 470h-2(f)] and its implementing
regulations (36 CFR 800), all federal installations must inventory and evaluate their cultural resources for
eligibility for inclusion in the NRHP. Fort Hood’s obligation in this regard was clarified in a
Programmatic Agreement (PA) signed in January 1990 between the United States Army, the State Historic
Preservation Officer (SHPO) for Texas, and the Advisory Council for Historic Preservation. In accordance
with the PA, an HPP was developed which, among other stipulations, called for the evaluation of
archeological sites located in areas used for training maneuvers to (1) identify National Register-quality
sites and (2) reduce the number of recorded sites that must be avoided by training activities.

WHAT WAS THE SITUATION PRIOR TO THIS WORK?

Previous inventories of Fort Hood had covered over 95 percent of the base and had recorded
approximately 2,300 archeological sites. Of these, 1,087 date to the historic period and are not
investigated in the current work. Some 210 were deleted as "non-sites." An additional 311 sites are
located in the nonmaneuver areas and are not affected by maneuver training exercises.

Of the remaining 692 prehistoric sites in the maneuver areas, only 116 (17%) had been adequately
evaluated for NRHP eligibility prior to the current work (Figure 1). These included nine "Eligible" sites
(1%) requiring avoidance and protection, and 107 "Not Eligible" sites (16%) requiring no further
management. The remaining 576 sites (83%) had not been adequately evaluated, but still required
avoidance and protection pending their evaluation. Management of these sites was becoming an increasing
burden for DEH, G-3, and individual units, especially since some of the sites were as large as 2 km? (500
acres). The 94 largest sites, set aside as a separate class, together encompassed nearly 8,100 acres (12.7
m?).

WHAT WORK WAS DONE?

Of the 576 prehistoric sites requiring further documentation, the current work evaluates 562. In this
process, an additional nine sites were discovered and evaluated, bringing the total number of sites to 571.
All of these sites were revisited by a specialized archeological team which assessed their integrity and
research potential.

Many of the sites included two or more landforms having completely different potentials. These sites
were subdivided into discrete management areas, each of which was independently evaluated. This tactic
resulted in the delineation of a total of 897 management areas on the 571 sites. While this tactic resulted

(662-15) MARIAH ASSOCIATES, INC.
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Prehistoric Sites in Maneuver Areas

ELIGIBLE

(protect) NOT ELIGIBLE

(no further management)

UNCERTAIN ELIGIBILITY
(test)

Figure 1 National Register Status at Start of Project.

in an increase in total areas, it allowed for a possible decrease in the number of areas requiring avoidance
and also made possible a significant reduction in the total acreage requiring avoidance and further
management. For example, rather than needing to entirely avoid a very large site which merely has one
small area of intact deposits, the tactic could allow the small area to be avoided and protected while
releasing the remainder of the site for unimpeded training activities.

On the basis of the reconnaissance team evaluations, 414 of the management areas were visited by a
follow-up team which excavated shovel tests to investigate buried archeological deposits. A total of 5,814
tests were excavated to an average depth of 40 cm (16 inches), recovering some 29,900 archeological
artifacts. Additionally, the 94 largest sites were visited by a specialized third team which collected
additional data about the distribution and variability of chert artifacts on the site surface. This process is
schematically illustrated in Figure 2.

WHAT IS THE SITUATION NOW?

Using these tactics, 529 management areas (59%) were evaluated as not significant and not eligible for
inclusion in the NRHP. These areas are recommended for no further management. Thirty-six areas (4%)
were evaluated as being significant and eligible for inclusion in the NRHP. These areas are recommended
for avoidance and protection. The remaining 332 areas (37%) could not be fully evaluated using the
procedures specified in the HPP. These areas are recommended for avoidance or for further subsurface
testing if avoidance is not possible. For the 94 largest sites, the total acreage requiring avoidance was
reduced by nearly 80 percent to 1,810 acres (2.8 square miles).

MARIAH ASSOCIATES, INC. (662-15)
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571 Sites
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Evaluation

897 Management Areas

Does the Management Area
Have Significant Data?

No Ve Yes
Uncertain
529 Mgmt. Arec;l |332 Mgmt. Areas | | 36 Mgmt. Areas
No Further A\;?ld A(;’:éd
Management Test Protect

Marioh Assoc. /1994

Figure 2 Schematic of Evaluation Process.

Supplementing these 897 site management areas with the 116 sites previously evaluated, the current status
of prehistoric sites in the maneuver areas is shown in Figure 3. A total of 45 sites (4%) are eligible, 636
sites (63%) are not eligible, and 332 sites (33%) remain uncertain.

WHAT IS NEXT?

With additional testing, it is likely that 100 percent of all remaining sites may be fully assessed as either
eligible or not eligible, thus completing the inventory and evaluation process as required by law. Such
testing will require different methods and more detailed evaluation criteria.

In anticipation of these requirements, the current report also presents some preliminary results for three
adjunct studies. These will significantly enhance the ability of Fort Hood to assess site significance during
forthcoming testing. These studies are: (1) a typology of the local chert from which the prehistoric
artifacts were made, allowing for tracking the prehistoric movement of artifacts from one site to another;

(662-15) ‘ MARIAH ASSOCIATES, INC.
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Prehistoric Sites in Maneuver Areas
ELIGIBLE (protect)

UNCERTAIN
ELIGIBILITY

(test)

NOT ELIGIBLE

(no further management)

Figure 3 National Register Status at End of Project.

(2) a demonstration of the use of amino acids in the shells of prehistoric land snails as a new and cost-
effective method to date sites; and (3) a determination of variability in the structure and antiquity of
burned rock mound features, a common type of prehistoric site at Fort Hood.

On the basis of these studies and analyses, several programmatic recommendations are made for the long-
term management of cultural resources at Fort Hood. Each of the following recommendations is designed
to enable Fort Hood to more accurately and more cost-effectively assess site significance and thereby
reduce total inventory needing avoidance and protection: (1) the existing chert typology should be refined;
(2) existing techniques for direct dating of chert artifacts should be pursued; (3) experiments should be
performed to assess the quality of the different varieties of chert; (4) redundancy in the remaining
inventory of very large lithic sites should be investigated; (5) the use of land snails to date sites should
be demonstrated and refined; (6) sites in the Paluxy sand deposits should be preserved or mitigated; (7)
rockshelters cannot be protected and should be given a high priority for mitigation; and (8) additional
geoarcheological studies should be conducted in the smaller tributaries.

MARIAH ASSOCIATES, INC. (662-15)
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ABSTRACT

This report presents the results and conclusions of archeological investigations on 571 prehistoric sites at
Fort Hood in Bell and Coryell counties, Texas. The primary goal of the work was to evaluate each site
with respect to its eligibility for inclusion in the National Register of Historic Places (NRHP). A
secondary goal was to assess site boundaries. Between August 1991 and June 1993 Mariah Associates,
Inc. (Mariah) evaluated 571 prehistoric sites located in maneuver areas. All 571 sites were evaluated by
a specialized reconnaissance team which recorded explicit observations of archeological content and
natural context. If warranted, sites were subdivided into management areas on the basis of geomorphology
and differing potential for intact buried deposits. In all, the 571 sites were subdivided into 897 different
management areas. Many small sites consisted of a single management area, while some large sites
contained up to eight discrete management areas. All management areas with the potential to contain
intact subsurface deposits were subsequently shovel tested at a rate of one test per 900 m®. A total of
5,814 tests were excavated, and a total of 29,919 artifacts and samples was recovered. In addition, 94
large lithic procurement sites were subjected to a second round of evaluation, including a surface resurvey,
which assessed the potential of the site to address questions of chert procurement. As a result of these
field procedures, and as supplemented by laboratory analyses, 529 sites/management areas are evaluated
as not eligible for inclusion in the NRHP and are recommended for no further management. A total of
36 sites/management areas are evaluated as eligible under criterion D and are recommended for immediate
avoidance and protection. The remaining 332 sites/management areas could not be adequately assessed
with the reconnaissance, shovel testing, and resurvey tactics; these are recommended for avoidance or for
further subsurface testing if avoidance is not possible.

Concurrent with the program of site assessment, Mariah conducted three general archeological studies at
Fort Hood. These were carefully designed to facilitate and enhance the ability of Fort Hood to make
meaningful and cost-effective NRHP eligibility determinations during the next phase of the assessment
program. The first study is a review and analysis of Edwards chert. This study reports on new field work
and laboratory analyses to carefully document the spatial distribution of Edwards chert throughout Texas
and to assess the variability in its appearance and composition. Using these data, an explicit and working
typology is developed for 16 distinct varieties of Edwards chert, tied to specific geographic localities at
Fort Hood. Another study investigates the potential of land snail shells (Rabdotus sp.) to assist in site
dating and site formation studies. Results of preliminary epimerization and radiocarbon assays are
presented and the overall utility of land snails to Central Texas archeologists is assessed. The third study
investigates the structural and chronometric variability of burned rock mound features at Fort Hood. This
study used a highly focused program of test excavations and accelerator mass spectrometry radiocarbon
dating to investigate the internal physical structure and the construction-use-reuse sequence of nine burned
rock mounds.

On the basis of these studies and analyses, several programmatic recommendations are made for the long-
term management of cultural resources at Fort Hood. These recommendations are: (1) the typology of
Edwards chert should be refined by identifying the range of variability evident from a series of sampling
locales; (2) neutron activation analysis, chert fluorescence studies, and patination research should be
pursued as systematically as possible as a means of determining the source and ages of lithic artifacts; (3)
additional workability experiments should be performed to inform on the relationship between quality of
material and selection of material; (4) using these types of approaches, redundancy in the LRPA inventory
should be investigated; (5) further investigation is recommended into the utility of land snails in site
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dating, both to calibrate the A/I ratios to the radiocarbon scale, but also to refine the paleoclimatic model;
(6) the poorly understood and easily damaged Paluxy sites are recommended for avoidance and
preservation; if testing and/or mitigation is necessary, then block excavations are suggested to retrieve
microenvironmental, geoarcheological, and temporal data; (7) because rockshelters are an exceptionally
valuable part of the prehistoric record, because they have suffered considerable damage through vandalism
and relic collection, and because no protection measures can be reasonably expected to dissuade
determined looters, the shelters with remaining potential should be given a high priority for mitigation;
and (8) additional geoarcheological studies are recommended to refine our understanding of depositional
sequences in the smaller alluvial tributaries as well as in colluvial contexts.

MARIAH ASSOCIATES, INC. (662-15)
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1.0 INTRODUCTION

W. Nicholas Trierweiler

The Fort Hood military reservation, located in Bell
and Coryell counties in Central Texas,
encompasses 217,337 acres, or 339.6 m®. As one
of the largest military bases in the United States,
its primary mission is to train and maintain the
combat readiness of several armored cavalry and
mechanized infantry divisions, and since its
creation in 1941, Fort Hood has fulfilled this
mission.

Under the National Historic Preservation Act [16
U.S.C. 470(f) and 470h-2(f)] and its implementing
regulations (36 CFR 800), all federal installations
must inventory and evaluate their cultural resources
relative to the National Register of Historic Places
(NRHP) criteria. Fort Hood’s obligation in this
regard was clarified in a Programmatic Agreement
(PA) signed in January 1990 between the United
States Army, the State Historic Preservation
Officer for Texas (SHPO), and the Advisory
Council for Historic Preservation. In accordance
with the PA, a Historic Preservation Plan (HPP)
was developed for Fort Hood in 1990 (Jackson
1990), which, among other stipulations, called for
evaluation of archeological sites located in areas
used for training maneuvers, "both to identify and
devise protective strategies for National Register
quality sites located in areas of high maneuver
impact and to reduce rapidly the number of
recorded sites that must be avoided by training
activities" (Jackson 1990:3). The HPP also
identified the standards of significance to be used
as criteria for evaluating sites as eligible for
nomination to the NRHP. These standards
included "Physical Integrity," defined as in situ
remains not severely disturbed by natural or
subsequent human activities, and "Cultural
Integrity," defined as distinct associations or
dateable sequences. Surface deposits of several or
unknown cultural associations were specifically
excluded.

This volume has been prepared by Mariah
Associates, Inc. (Mariah) under contract to Fort
Hood and in accordance with the provisions of the
HPP and in fulfillment of HPP Projects 2, 4 and 6
(Jackson 1990: 14-17). This volume reports on
evaluations of 571 prehistoric archeological sites
located in the heavy, moderate, and light maneuver
areas at Fort Hood. No work was conducted in the
19 live fire areas located in the center of the base.

1.1 OVERVIEW OF CULTURAL RESOURCE
MANAGEMENT AT FORT HOOD

Local residents have long known of the richness of
archeology in Bell and Coryell counties, and the
area which is now Fort Hood has contributed a
wealth of artifacts to local amateur collections.
However, under the loose antiquities laws of the
time, little formal archeology was conducted prior
to the 1970s. One exception was the Fort Hood
Archeological Society (FHAS), an unofficial group
of soldiers and civilians who shared an avocational
interest in the local archeology. Beginning in the
late 1960s, the FHAS began to survey the base and
record archeological sites, and in 1971, Fort Hood
designated a building on base in which to house
the artifacts and records. The society ultimately
recorded about 100 sites (Thomas 1978) before
being gradually supplanted by the development of
a formal Fort Hood archeological program.

In compliance with the National Historic
Preservation Act, Fort Hood hired a staff
archeologist in 1977 and officially began a
program of cultural resource inventory. Because
of uncertain funding levels during the early years
of the program, a primary goal was the design of
survey tactics which could inventory the greatest
area for the minimum cost. Under subcontract to
Science Applications, Inc., systematicarcheological
surveys were conducted first by Southern
Methodist University, then by the University of
Texas at Austin, and finally, from 1981 to 1991,
by Texas A&M University (Jackson 1994:22-23).
By 1990, over 95 percent of the base had been
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inventoried, with the bulk of the remaining area to
be surveyed in the permanently dudded area where
access is dangerous (Jackson 1990:6).

In the context of the time, this coverage was
recognized as a remarkable achievement, especially
for a military installation. Moreover, to ensure
comparability, the surveys were conducted using
well-defined standard operating procedures and
explicit site definitions. Typically, crews surveyed
1 km grid squares using 30 m intervals. Site and
artifact data were compiled in a computer database
for analysis, and a series of published research
reports regularly documented the progress of the
program (Jackson 1994:22-23).

However, in retrospect, a fundamental flaw of this
otherwise successful program was the assumption
that the entire landscape at Fort Hood is
geomorphically stable. While this is certainly true
for much of the upland Pleistocene surfaces (see
Chapter 2.0 of this report), other portions of the
base are fluvial in character and have been very
active during the Holocene, resulting in the
repeated burial of human occupations. The focus
of the inventory was only on the modem land
surface; no shovel testing was done, and no
systematic survey of stream-cut banks was done.
As a result, little information was collected on the
geomorphic context of sites, especially with regard
to their potential for intact buried deposits.

By 1991, these surveys had recorded
approximately 2,300 archeological sites. Due to
problems in record keeping prior to 1989, the exact
number of sites was uncertain. Existing
information suggested that some 210 previously
recorded sites had been determined to be nonsites,
thus leaving about 2,090 legitimate sites (Jackson
1990:9). These were roughly evenly divided
between prehistoric and historic sites (sites with
both components had been recorded twice, once
for the prehistoric component and again for the
historic component). At that point, less than 15
percent of the total inventory had been adequately
evaluated for eligibility for inclusion in the NRHP
(Table 1.1); only 30 sites had been determined to

be eligible and 273 sites had been determined to be
not eligible. The remaining 1,787 sites were
"possibly eligible" or had "insufficient data" on
record to permit a determination (Jackson
1990:39). Of these, 959 were historic sites and
828 were prehistoric sites.

In 1990, a HPP was adopted by Fort Hood
(Jackson 1990). The plan specified in general
terms the priorities and standard operating
procedures for the Fort Hood cultural resource
management program for the fiscal years 1990
through 1994. One of the objectives of the HPP
was a program to complete NRHP evaluations of
the 576 prehistoric sites in the light, moderate, and
heavy maneuver areas (see Table 1.1).

Much of Fort Hood contains naturally occurring
Edwards chert which was the primary raw material
for the manufacture of prehistoric lithic tools. As
a result, Fort Hood has many localities where raw
lithic material was procured, tested, and initially
reduced. Some of these localities are areally
extensive, encompassing more than 2 km® (500
acres). Previous survey results had designated
these as Lithic Resource Procurement Areas
(LRPAs). As a methodological device, LRPAs
were contractually defined by Fort Hood as those
sites greater than 75,000 m> (18.5 acres).

In August 1991, Mariah was awarded a multiple-
year contract by competitive bid to provide cultural
resource management services to Fort Hood. The
primary goal of the contract was to implement this
portion of the HPP. Individual delivery orders
directed Mariah to conduct an inventory-level
assessment of NRHP eligibility of selected
prehistoric sites with respect to (1) their
geomorphological context and (2) their
archeological potential to contain intact cultural
deposits.

MARIAH ASSOCIATES, INC.
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Table 1.1 Summary of Fort Hood Sites at Beginning of Program, by NRHP Status.

Possibly Insufficient Not
Eligible Eligible Data Eligible TOTAL
HISTORIC All Maneuver areas 14 926 33 114 1,087
1.2%) (85.2%) 3.0%) (10.5%)
PREHISTORIC Nonmaneuver Areas 7 214 38 52 311
Heavy Maneuver Areas 1 L 126 13 y 30 170
Moderate Maneuver Areas 3 ! 268 5 ! 57 333
Light Maneuver Areas 5 ! 136 28 ! 20 189
| I, . |
Subtotal 16 744 84 159 1,003
1.6%) (74.4%) 8.4%) (15.9%)
TOTAL 30 1,670 117 273 2,00
1.4%) (79.9%) (5.6%) (13.1%)
Note: The 576 prehistoric sites in the boxed cells are the target population for the current work.

Between August 1991 and June 1993, Mariah
received delivery orders to evaluate 562 previously
located prehistoric sites. All of these sites were
located in the light, moderate, or heavy maneuver
areas, and all had a previous determination of
"possibly eligible" or "insufficient data." In the
course of this work, an additional nine prehistoric
sites were discovered and evaluated, bringing the
total to 571 sites. To accomplish the program of
site evaluation, several distinct field tasks were
conducted. First, all 571 sites were visited by an
assessment team consisting of an archeologist and
a Holocene geomorphologist. This team recorded
explicit observations of archeological content and
natural context, using both quantitative and
descriptive data.  If warranted, sites were
subdivided into management areas on the basis of
geomorphology and differing potential for intact
buried deposits. In all, the 571 sites were
subdivided into 897 different management areas.
If the reconnaissance level assessment concluded
that the site --or any portion thereof --had the
geomorphic potential to contain intact subsurface
deposits, then the site was subsequently visited by
a field crew and was shovel tested. In general,
most sites lacking the potential for intact and
stratigraphically separated cultural deposits were
considered to have no potential for addressing

substantive research issues. However, formally
designated LRPAs sites were subjected to a third
round of evaluation, including a surface resurvey,
which assessed the potential of the site to address
questions of chert procurement. All resulting site
data were analyzed and were reported in 571
individual letter reports. These data were then
holistically reanalyzed and are reported in this
volume. This general process is schematically
illustrated in Figure 1.1.

In response to a separate delivery order, Mariah
concurrently developed a comprehensive and
problem-based research design (Ellis et al. 1994)
which is intended to serve as the basis for
subsequent formal NRHP eligibility determinations.
This next phase of work, (in progress, March
1994) involves formal NRHP testing of selected
sites.

Also concurrent with the program of site
assessment, Mariah has conducted a program of
archeological research at Fort Hood. The research
program has been carefully designed to facilitate
and enhance NRHP eligibility determinations
during the next phase of the assessment program at
Fort Hood.
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Figure 1.1 Schematic of Evaluation Process.
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It has included highly focused studies on the
structure and formational processes of burned rock
mounds, the utility of amino acid epimerization in
land snails as a chronometric indicator, the
distribution and variability of Edwards chert, and
the utility of chert patination as a chronometric
indicator. Results of the first three of these
research studies are reported in this volume; the
chert patination study will be reported separately
(Frederick 1994).

1.2 ORGANIZATION OF THIS REPORT

This volume is structured into 11 chapters, plus
bibliographic references and several appendices.
Following this introduction, Chapter 2.0 introduces
the Fort Hood study area. This chapter reviews
key environmental considerations since these are
relevant to understanding the theoretical and
methodological approach to site evaluation, and
emphasizes variability in landforms, hydrology,
geomorphology, and lithology.

Chapter 3.0 presents the research design issues
which shaped development of the methods used to
evaluate research potential and site significance.
As a point of departure, the chapter begins by
discussing several alternative uses of the term
"context." A focused application of these context
concepts is then applied as a measure of research
potential. Next, the general problem of the LRPA
sites is introduced, and the concept of context is
again examined for applicability. Finally, the
chapter briefly reviews the synthetic- and problem-
oriented research design (Ellis et al. 1994) which
was developed concurrently with the present
fieldwork and which will be used during the next
phase of work at Fort Hood.

Together, Chapters 4.0 and 5.0 discuss the specific
strategies and tactics which were implemented
during the site evaluation program. Chapter 4.0
focuses on the methods which were used on sites
(and portions thereof) located in depositional
contexts. Field, laboratory, and analytical methods
are discussed. This chapter also reviews the
program of Total Quality Management which was

adopted to ensure the accuracy, replicability, and
comparability of the collected archeological
information. Chapter 5.0 discusses the special
considerations which were given to the LRPA sites
(and portions thereof) located in nondepositional
contexts.

The next three chapters present some results and
conclusions which resulted from three ancillary
studies that were undertaken by Mariah to further
enhance the abilities of Central Texas archeologists
to assess the overall research potential of
prehistoric sites. Chapter 6.0 is an in-depth review
and analysis of Edwards Chert, the prehistoric
"wealth" of Central Texas. This chapter uses new
field work and laboratory analyses to carefully
document the spatial distribution of Edwards chert
throughout Texas and assess the variability in its
appearance and composition. Using these data, the
chapter develops an explicit and working typology
for the varieties of Edwards Chert on Fort Hood
and ties these varieties to geographic localities.
The chapter concludes with an investigation into
the relative workability of these varieties, including
alteration by heat and immersion in water.

Chapter 7.0 investigates the potential of land snail
shells (Rabdotus sp.) to assist in site dating and
site formation studies. Designed as an adjunct to
the overall site evaluation program, this study
discusses the epimerization of amino acids, and
direct radiocarbon dating as complementary
methods. Some results of preliminary
epimerization and radiocarbon assays are then
presented and the overall utility of land snails to
Central Texas archeologists is assessed.

Chapter 8.0 presents the results of a focused
program which investigated the structural and
chronometric variability of burned rock mound
features. Also, designed as an adjunct to the
overall site evaluation program, this study
investigated the internal physical structure and the
construction-use-reuse sequence of nine burned
rock mounds through a highly focused program of
test excavations and radiocarbon dating. The
chapter also contains a case study on the use of
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landsnails for dating burned rock mounds and
assessing their formation. As a largely self-
standing study, the chapter contains its own
problem statement, literature review, discussion of
methods, analyses, and conclusions.

The final three chapters synthesize and present the
results of the 571 site specific evaluations. First,
Chapter 9.0 presents several independent analyses
of data. These employ information about site
distributions, artifact variability, and data collection
tactics to derive several substantive and
methodological conclusions.

Chapter 10.0 summarizes the results of field work
on the 571 sites and 897 management areas and
develops explicit evaluations according to the
criteria set forth in Chapter 3.0. As called for
under the Section 106 process, these evaluations of
research potential are linked to overall assessments
of significance and, thereby, eligibility for
inclusion in the NRHP. Explicit reccommendations
for further management are made for each site or
site management area.

Finally, Chapter 11.0 suggests a series of nonsite
specific (or programmatic) recommendations which
would serve to enhance effective and long-term
management of the prehistoric cultural resources at
Fort Hood. Based on the results and conclusions
of the 571 site assessments as well as those of the
ancillary studies, these "programmatic"
recommendations include both suggestions for
pragmatic policies and procedures as well as
suggestions for future research which would
enhance Fort Hood’s ability to develop historic
contexts and make meaningful assessments of
research potential and site significance. Chapter
12.0 contains cited bibliographic references.

Appendix A is a lengthy compendium of
descriptive documentation and primary data for all
571 sites evaluated under this work phase. Insofar
as Appendix A contains sensitive information
detailing site location and content, it is bound
separately and has a limited distribution
(researchers with a legitimate interest may consult

the appendix at the Fort Hood DEH Environmental
Office, the Texas Historical Commission (THC),
the Texas Archeological Research Laboratory
(TARL), or the Austin office of Mariah Associates,
Inc.). Bound within this report, Appendix B
presents examples of all forms which were used to
record baseline site data. Appendix C documents
the typology of Edwards chert which was
developed in Chapter 6.0. Appendix D identifies
the typology used for projectile points, and
includes illustrations of at least one artifact for
each clearly defined type identified at Fort Hood.
Appendix E presents the typology of features
which was used in the field. Appendix F consists
of a condensed data listing of all 571 sites and 897
site management areas. Appendix G includes
supplementary tables and figures to the discussion
of chert artifacts in Section 9.1. Finally, Appendix
H consists of raw descriptive and metric data
recorded for all projectile points.

MARIAH ASSOCIATES, INC.
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2.0 NATURAL ENVIRONMENT

James T. Abbott
2.1 INTRODUCTION

Mariah’s investigation of cultural resources on Fort
Hood is conducted under a research approach
which stresses an ecological perspective to
understanding the area’s prehistory. Geomorphic,
geoarcheologic, and paleoenvironmental studies
conducted in association with archeological
research provide two broad information categories
that are invaluable to interpreting the prehistoric
record under an ecologic paradigm. The first
major category involves identifying the landscape
context of the site during the original occupation,
including identifying local landforms, depositional
context, local biotic and geologic resources, and
other types of penecontemporaneous environmental

data. The second major category is the
identification of post-occupational formation
processes. These processes govern the

transformation of the site matrix that in turn affect
the integrity of the original artifact associations in
a cultural scatter.

The purpose of this chapter is twofold: (1) to
provide an environmental data outline relevant to
understanding the landscape context in which
prehistoric people interacted; and (2) to identify
strengths and weaknesses in the existing
paleoenvironmental database. As with the cultural
record (Ellis et al. 1994), the state of knowledge
about the Central Texas paleoenvironmental record
is in a constant state of flux.- Information is added
slowly, piece by piece, from a wide variety of
sources. One of the most difficult tasks in the
overall effort is the identification, interpretation,
and synthesis of relevant data. Rather than
presenting an exhaustive review of the Central
Texas paleoenvironment, this chapter is intended to
provide a brief but useful summary of current
knowledge, together with the references necessary
for anyone wishing to delve more deeply into the
specifics of the record.

A second major goal of this chapter, and this
report as a whole, is to highlight aspects of the
paleoenvironmental record that remain poorly
understood. Over the previous two years, Mariah
has had the opportunity to revisit hundreds of
archeological sites on the facility and traverse
countless miles of back roads that honeycomb the
maneuver areas. One of the results of this process
is that a number of specific and pertinent
paleoenvironmental questions have come to light.
While some of these problems have been
previously recognized, a few of the questions are
identified for the first time here, and all are lacking
the attention that we believe they merit. Much of
this chapter is devoted to identifying these
questions and many of them will be expanded on
in subsequent chapters.

2.2 LOCATION AND CLIMATE

Fort Hood is situated in northwestern Bell and
southeastern Coryell counties, Central Texas,
adjacent to the city of Killeen (Figure 2.1). The
fort encompasses an area of approximately 878
km? (339 m?) and lies in the Grand Prairie Land
Resource Area. This part of the state occupies the
transition zone from the humid east to the semi-
arid west, and the environmental gradient is steep
enough that distinct changes in landscape and
vegetation are observable moving east to west
across the reservation. Geologically, the facility is
situated a few tens of kilometers west of the NNE-
SSW-trending Balcones Fault Zone, which is a
major physiographic and ecologic break within
Texas (Woodruff and Abbott 1986). Although no
pronounced scarp exists along the fault zone in
Bell County, the character of soils and vegetation
developed on the upper Cretaceous rocks east of
the fault zone is markedly different than exists on
the lower Cretaceous rock to the west.
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Figure 2.1 Location of Fort Hood.
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Thus, the fort is situated in an ecotonal situation
that would have allowed the prehistoric population
to exploit differing sets of resources by foraging
either to the east or west. A second aspect that
would have made the area attractive is the
abundance of water available from the numerous
springs and seeps that dot the landscape and from
the stream network that they feed. Finally, a very
important factor in the area’s overall attractiveness
to prehistoric peoples is the tremendous quantity of
chert that literally paves many parts of the modern
landscape.  This material represents a lithic
resource that would have strong appeal both to
indigenous groups and to inhabitants of relatively
chert-poor areas to the east, northwest, and
southeast. The physiography of Fort Hood is
notable for the presence of two distinct, flat-lying
to gently rolling upland surfaces (Hayward et al.
1990; Nordt 1992) reflecting geological controls on
long-term landscape development.

2.2.1 Modern Climate

The modern climate of the Fort Hood area is
humid subtropical, characterized by long, hot
summers and relatively short, mild winters.
Summer temperatures are high, with an overall
average of 83°F (28.3°C) and an average daily
maximum of 96°F (35.5°C) in Coryell County.
Summers are also characterized by relatively high
humidity, which combines with the temperature to
provide sweltering summer days and balmy to
sticky nights. Average temperature in winter is
49°F (9.4°C), however, rapidly moving invasions
of arctic air originating over the northern Plains
(known locally as "blue northers") are common,
and can send temperatures plummeting tens of
degrees in the span of less than an hour. The
lowest temperature on record for Bell and Coryell
counties is -4°F (-20°C), recorded in Temple on
February 11, 1899. Overall, summers are
unremittingly hot while winters are a sequence of
short periods of bitterly cold and relatively pleasant
days. The frost-free period averages 260 days,
with freezing temperatures occurring after April 11
or before October 23 one year in ten.

Total annual precipitation is approximately 386
mm (34 inches). Rainfall occurs year-round, with
frontal storms dominant in winter and convectional
thunderstorms dominant in summer. A little more
than half of the precipitation (55%) occurs during
the summer months (April through September).
However, this precipitation is concentrated in two
peaks occurring in late Spring and early Autumn;
the period from mid-June to late August is
relatively dry, and the precipitation that does fall
typically occurs as brief, localized thunderstorms
of variable intensity. Snow is rare in the area, and
measurable accumulations only occur once or twice
a decade since most snow melts as fast as it falls.
In all months, average evaporation exceeds average
precipitation (Larkin and Bomar 1983).

The climate of Central Texas is the result of
several interacting controls. Synoptic weather
patterns are dominated by meridional flow during
the summer months and zonal flow in winter. The
primary sources of moisture for all parts of Texas
are warm Maritime Tropical air masses originating
over the Gulf of Mexico, but moist Pacific air
masses can provide considerable moisture at times
(Carr 1967). During winter months, frequent
frontal passages typically prevent moist Gulf air
from invading inland as far as the Balcones
escarpment, resulting in the winter precipitation
minima. In late spring, the frequency of the
frontal passages decreases markedly, allowing
moist gulf air to invade Central Texas. The
primary precipitation maxima occurs in late spring
due to thunderstorms generated in the warm,
conditionally unstable air and frontal storms
generated as infrequent late Spring cold fronts
encounter and force aloft the maritime air mass.
The dry midsummer results from the dominance of
a semi-permanent high pressure cell that develops
over the Plains, and is broken as late summer
easterly waves once again bring Gulf moisture to
the region. Occasionally, unusual conditions in the
Pacific can result in intense rains during the winter
months. This pattern was responsible for the
heavy rains of the winter of 1991-1992, when
intense development of the El Nifio current off the
western coast of Mexico resulted in a strong influx
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of Pacific moisture that led to weeks of heavy
rains and intense flooding.

The collision of very moist tropical and very cold
polar air masses in the region has, in fact,
occasionally resulted in rainfall of staggering
intensity (Slade 1986). One storm, which occurred
on September 9-10, 1921, resulted in a total of 971
mm (38.2 inches) of rainfall in a single 24-hour
period at Thrall, located in eastern Williamson
County, far exceeding the average annual rainfall
of the area and setting a record for the continental
United States. Even more incredible is the storm
that occurred May 31, 1935, when a record 560
mm (22 inches) fell in 2 hours and 45 minutes
near D’Hanis, in Medina County. This potential
for extremely heavy rains has considerable
geomorphic implications. Such storms far exceed
the ability of the rocky landscape to absorb the
increase in precipitation, leading to catastrophic
flooding capable of profoundly altering the
landscape in a matter of hours. Flooding of
Cowhouse Creek at Fort Hood has raised the
elevation of the stream more than 11 m (35 ft) and
increased flow by roughly four orders of
magnitude at least four times during the period of
record. Such floods have strong potential to
accelerate bank erosion and affect cultural material
resting on terrace surfaces. Following the El Nifio
event of December 1991, Mariah personnel noted
at least one locality (41CV1105) where fist-sized
burned rock clasts had been mobilized and
transported dozens of meters downstream on a
terrace surface 12 to 15 m above the modem
channel. This example illustrates the power of the
streams on Fort Hood during flood stage, and calls
into question the integrity of many burned rock
scatters and other sites stratified within their
terraces.

2.2.2 Late Quaternary Paleoclimate

Climate provides the driving force behind
landscape change, influences the spatial matrix of
flora, fauna, and soils, and directly or indirectly
determines the environmental parameters within
which the prehistoric population had to operate.

Although much information exists detailing the
character of climatic and environmental change
through the late Quaternary in Central Texas, the
record is still not fully understood. One of the
major weaknesses of paleoclimatic reconstruction
in general is that most indicators of fossil climates
are proxy indicators; that is, they do not measure
paleoclimatic parameters directly, but rather
characteristics of the biotic or physical
environment that respond to climate. Although
these various factors are strongly influenced by
climatic trends, the response of each is tempered to
some degree by differing sensitivities and variable
lag times. This is particularly true of biotic
indicators that are used to model paleoclimatic
conditions on the basis of the modern range of
various animal and plant species. Thus,
interpretation requires the integration of a variety
of data sources, many of which present somewhat
contradictory evidence.

2.22.1 Lines of Evidence for Reconstructing
Former Climates in Central Texas

Several lines of proxy data have been used to
reconstruct the paleoecologic sequence that
prevailed in the region through the late Quaternary,
and others have potential for useful application.
Although pollen records provide the bulk of
existing paleoenvironmental information in most
parts of the United States, productive pollen sites
are rare in the semiarid climate of Central Texas.
The few existing bogs on the upper coastal plain
have been examined with varying degrees of
success (Bryant and Holloway 1985), and some
pollen has been extracted from alluvial sequences
(e.g., Dering and Bryant 1992) and cave sites in
the hill country (Bryant and Holloway 1985).
However, the information obtained from these
latter sources is sparse and frequently suspect due
to rapid and differential degradation of pollen
grains. Macrobotanical remains have also provided
some knowledge, particularly in the drier western
part of the Edwards Plateau, but rarely provide an
accurate picture of the overall composition of
regional vegetation. Opal phytoliths, which are
microscopic siliceous particles formed inside plant
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cells, have considerable potential to address
paleoecological questions (Pipermo 1988; Brown
1984), but have yet to be effectively utilized in the
region. An indirect indicator of the composition of
vegetation in the area is provided by 013C ratios
from organics contained in soils and sediments
(e.g, Nordt 1993a; Nordt et al. 1994), which
indicates the relative proportion of tropical grasses
(C4 pathway) and temperate grasses and woody
plants (C3 pathway) contributing to the organic
pool. A similar approach is possible through the
analysis of the isotopic composition of the faunal
remains of animals that were eating and
metabolizing the grasses (e.g., Huebner and
Boutton 1990). Although this work is promising,
more isotopic research is necessary before regional
trends can be confidently identified.

Much our knowledge of Central Texas
paleoecology comes from faunal assemblages
preserved in caves and rockshelters (c.f. Graham
1987; Toomey 1993; Lundelius 1986). Although
faunal material is commonly addressed in all
cultural resource investigations, very little
representative data has been recovered from open-
air sites due to the processes of cultural selection
involved and relatively poor preservation potential.
In contrast, remains of large mammals are
relatively rare in cave settings, while skeletal
material of the more environmentally sensitive
microfauna are abundant. Unfortunately, many
archeological excavations have overlooked
microfauna as a data source by not following field
procedures necessary to retrieve fine bones, and a
wealth of information has therefore been lost
(Toomey 1993). Malacological studies from open-
air sites provide an additional avenue of
investigation of late Quaternary trends (Neck
1992), and have proven particularly sensitive to
localized microenvironmental changes as well as
broader environmental shifts.

Soil development is another potential
paleoenvironmental indicator that has been little
utilized in Central Texas. The character of soils
reflects the climate or succession of climates under
which they developed, and careful study of the

macroscopic and microscopic characteristics of
relict soils and paleosols can indicate a great deal
about former conditions (Birkeland 1984; Courty
et al. 1989). In particular, examination of the
amount and physical arrangement of infiltrated
clay, the degree and character of iron and
magnesium segregation and oxidation, the
character and development of secondary carbonate,
and the degree of dissolution of weatherable
primary minerals can shed considerable light on
climatic characteristics during pedogenesis.

A few techniques theoretically capable of
providing a direct measure of climatic parameters
also exist, but have yet to see wide application in
the region. Oxygen isotope ratios on a wide
variety of biotic and abiotic calcareous materials,
such as tufa, travertine, soil carbonates, ostracoda,
and snails have the potential to provide relatively
straightforward indications of ambient temperature
during their formation (Seigenthaler and Eichler
1986; Lamb 1977; Schwarcz and Eyles 1991).
Because many of these substances are also
amenable to radiometric and/or amino acid dating
techniques (Goodfriend 1992; Lauritzen et al.
1994), it should be possible to construct a
relatively detailed record of temperature variations

“throughout the late Quaternary. Another technique

that has demonstrated potential to yield
paleotemperature data is analysis of the noble gas
content of groundwater, which is also amenable to
radiometric dating (Stute et al. 1992).

To date, application of geomorphic evidence to the
interpretation of late Quaternary climatic changes
along the Balcones escarpment and on the Edwards
Plateau is limited to a few studies. Like most
types of paleoclimatic evidence, geomorphic data
only provides an indirect record of climatic
change. The evidence preserved in the record
reflects systemic responses to shifts in climatic
variables, and requires two discrete analytical steps
before a paleoclimatic interpretation can be
obtained.  First, the character and timing of
changes in geomorphic activity must be identified.
Once this is accomplished, the causes of the
specific responses must be interpreted to arrive at
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the character of the paleoclimate. Because the
process-response framework is quite complex, this
latter step is a difficult undertaking. As a number
of authors have pointed out (e.g., Schumm 1969;
Wilson 1973; Butzer 1980; Knox 1983; Chorley et
al. 1984; Blum and Valastro 1989), a change in
climate can result in a number of possible systemic
responses depending upon (1) the relative amount
and direction of change in temperature and
precipitation, (2) the magnitude and duration of the
change, and (3) the pre-existing climatic,
hydrologic, and biotic conditions. For this reason,
paleoclimatic reconstruction based on geomorphic
data also requires the integration of other,
independent lines of evidence.

22272 Central Texas Climate During the Late
Quaternary

Although much refinement is necessary before a
detailed late Pleistocene/Holocene paleoclimatic
record can be established, extant studies have
provided a useful outline of prevailing trends. In
general, the few middle Pleistocene faunal
assemblages described thus far indicate a moderate
climate with diverse habitats (e.g., Taylor 1982),
and late Pleistocene assemblages indicate a climate
cooler and moister than today (Graham 1987;
Toomey 1993; Lundelius 1986). Pollen records
suggest that grasslands were expanding at the
expense of open deciduous forest through the late
glacial period (Bryant and Holloway 1985),
indicating a tendency toward warming and drying.
Stable carbon isotopes from the Fort Hood streams
suggest that the ratio of warm season (C4 pathway)
grasses during the terminal Pleistocene was 45 to
50 percent, which is similar to the ratio on the
modern northern Great Plains (Nordt et al. 1994).

Pollen records for the early to middle Holocene
show a gradual warming and drying trend
characterized by further loss of arboreal taxa
(except oak) and corresponding increases of
grasses (Bryant and Holloway 1985). Holocene
cave faunas typically show a similar trend and also
frequently indicate an accompanying period of
widespread soil erosion, as evidenced by the

disappearance of burrowing rodents like Thomomys
and Geomys (Toomey 1993; Graham 1987). Most
cave assemblages provide little evidence for
climatic fluctuation, such as the dry “Altithermal”
period, during middle to the late Holocene
(Lundelius 1986; Graham 1987). In contrast to the
faunal and pollen data, geomorphic studies from
the eastern side of the plateau (e.g, Blum and
Valastro 1989; Nordt 1992; Mandel 1991; Blum
1992) indicate a series of cut-and-fill episodes and
periods of pedogenesis indicative of environmental
shifts during this interval. Middle Holocene
sediments, in particular, are relatively rare,
possibly indicating a pronounced dry interval.
Carbon isotopes from Cowhouse Creek on Fort
Hood indicate that those sediments deposited
between 6000 and 4000 B.P. contained organic
residue from an assemblage composed of up to 95
percent warm season grasses, a sharp contrast to
the modern configuration of 65 to 70 percent C4
pathway species. Around 4000 B.P., the climate
apparently shifted to a slightly more mesic state,
and oak woodland became the dominant vegetation
assemblage (Bryant and Holloway 1985). This
shift was accompanied by renewed aggradation in
many area streams (e.g., Nordt 1992; Blum 1987;
1990). Apparent temporal variation in bison
populations on the southern Plains also indicate
fluctuating moisture and vegetation assemblages
during the later Holocene (Dillehay 1974). Late
Holocene pollen records suggest that around 1500
B.P., the climate shifted toward slightly drier
conditions again, resulting in the establishment of
an oak savannah environment (Bryant and
Holloway 1985). By approximately 1000 B.P.,
many streams on the southern Plains and Edwards
Plateau once again abandoned their floodplains and
began to entrench (Hall 1990), probably as a result
of another (or the same) subtle shift toward drier
conditions. In the last few hundred years, the
climatic signal in vegetation and geomorphic
records is largely masked by the much more
significant impact of agriculture and grazing on the
natural system.
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2.3 BEDROCK GEOLOGY

The Fort Hood landscape is a result of dissection
of the eastern margin of the uplifted Edwards
Plateau, and reflects variability in the resistance of
various geologic formations to erosion. The fort
lies a few miles to the west of the Balcones Fault
trend, which is a major physiographic and
structural feature that trends northeast-southwest
from north of Dallas to San Antonio, then turns
east-west, continuing out of the United States into
Mexico in the vicinity of Del Rio. The escarpment
separates the dissected Edwards Plateau to the
north and west from the gently rolling upper Gulf
Coastal Plain to the south and east. The system
was primarily formed by faulting in the Miocene,
although some structural adjustments probably
began as early as the Cretaceous (Woodruff and
Abbott 1986). Although the relief provided by the
escarpment is typically less than 100 m (and barely
perceptible in Bell County), major differences in
character of relief, climate, soils, and vegetation
are apparent between the two sides of the fault
zone.

Structurally, the region is situated between the
stable continental interior and the subsiding Gulf
Coast basin, and is underlain by a deep-seated
extension of the Paleozoic Ouachita orogen.
During the Cretaceous Period, Central Texas was
the site of a very broad shelf covered by a shallow
sea. For more than 80 million years, calcareous
limestones and marls were deposited on the shelf
as the shoreline oscillated back and forth.
Occasionally, relatively thin deposits of terrigenous
clastics were washed onto the shelf from the west,
forming interbedded formations like the Paluxy
Sandstone, Hensell, Sandstone, and Antlers
Formation that tend to pinch out to the east. As
the Gulf Basin subsided in the Miocene, severe
extensive stresses developed in the formerly flat-
lying Cretaceous marine rocks across a hinge
formed by the Ouachita subcrop, and fracturing
occurred, forming the Balcones fault system
(Woodruff and Abbott 1986). The Balcones fault
system is an extensional fracture zone composed of
a series of roughly parallel normal step faults

arranged en echelon and broken by relatively
small-scale transverse faults, grabens, and horsts.
In general, the upthrown side of the fault exposes
lower Cretaceous rocks of the Trinity,
Fredericksburg, and Washita Groups, including the
Edwards and Glen Rose Limestones. In the fault
zone, a sequence of upper Cretaceous limestones,
marls, chalks, and clays, including the Del Rio
Clay, Buda Limestone, Eagle Ford Group, Austin
Chalk, and Navarro Group are exposed at the
surface. East of the fault, increasingly young
Tertiary clastics are successively onlapped toward
the modern coastline, and the Cretaceous rocks are
buried deeper and deeper beneath these younger
rocks in the subsiding basin.

Fort Hood is situated west of the fault zone in an
area underlain by flat-lying lower Cretaceous rocks
(Figure 2.2). The oldest rocks exposed on the fort
belong to the Trinity Group, including the Glen
Rose Formation and Paluxy Formation. The Glen
Rose Formation consists of alternating beds of
fossiliferous limestone, dolomite, and marl that
achieves a total thickness of up to 114 m (375 ft),
although only the upper part is exposed on Fort
Hood. The formation is relatively thin-bedded and
tends to alternate between relatively resistant
limestone and erodible marl resulting in a
characteristic stair-step topography. The Glen
Rose is exposed primarily by the valleys of
Cowhouse Creek and its major tributaries (House
Creek, Table Rock Creek, Clear Creek, Turkey
Run Creek, etc.) on the western side of the fort.
The Paluxy sand consists of fine to very fine
quartz sand with interbeds of shale and limestone
that rests on top of the Glen Rose Formation.
Although it can achieve thicknesses of 21 m (70
ft), on Fort Hood the unit is present as a thin,
eastward-pinching wedge of material that rarely
exceeds 3 to 6 m (10 to 20 ft) in thickness and
does not even appear on the regional geologic map
(Barnes 1970). Despite its limited outcrop within
Fort Hood, the Paluxy sand is an important
substrate in terms of archeological site location,
and is discussed further below.
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Figure 2.2 Geological Formations on Fort Hood.
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Resting on top of the Trinity Group rocks are
rocks of the lower Cretaceous Fredericksburg
Group. The lowest unit is the Walnut Clay, which
consists of highly fossiliferous clays, limestones,
and shales up to 53 m (175 ft) thick. The Walnut
Clay is widely exposed on the fort through lateral
stripping of the overlying rocks, and forms the
principle substrate of the broad, intermediate
upland (Killeen) surface. Above the Walnut Clay
lies the Comanche Peak Limestone, which consists
of hard, thin-bedded limestones and shales that
form the intermediate slopes of the higher upland
(Manning) surface. The highest extensive rock
unit is the Edwards Limestone, a thick-bedded,
cherty limestone up to 18 m (60 ft) thick that
forms the resistant cap of the high upland mesas.
Geologic mapping by Barnes (1970) does not
differentiate between the Edwards Limestone and
overlying rocks of the Washita Group, including
the Kiamichi Clay, Duck Creek Limestone, Fort
Worth Limestone, and Denton Clay in the eastern
half of the facility, but field examination of the
area suggests that the massive Edwards is usually
the uppermost rock unit on the higher surfaces.
Edwards Limestone is the overwhelming source of
chert on the base, occurring as tabular or nodular
forms in the bedrock, as a residual lag on the
surface and in soils on chert-bearing strata, and as
alluvial and colluvial gravels.

2.4 BIOTA

According to Gould (1975), Fort Hood lies in the
southern part of the Cross Timbers and Prairies
Vegetation Area. Allred and Mitchell (1955) term
the vegetation of Fort Hood the Hill Country
Savannah, while Kuchler (1964) identifies it as a
Juniper-Oak Savannah. Blair (1950) places the
area on the northeastern margin of the Balconian
province, a short distance west of the boundary of
the Texan province along the Balcones fault zone
(Figure 2.3). All recognize that the biotic
assemblage in the area of the fort represents a
transitional zone between elements of the
Blackland Prairie to the east and the Edwards
Plateau to the west.
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Figure 2.3 Biotic Provinces of Texas Defined
by Blair (1950).

2.4.1 Vegetation

A detailed examination of vegetation on the facility
(Espey Huston and Associates 1979) indicates that
the fort as a whole is composed of 57 percent
woodland and scrub, 38 percent grassland and
savannah, and 5 percent developed urban areas,
and includes 267 distinct species or varieties of
plants. The easten side of the facility (East
Range) is typified by dense oak/juniper forest and
scrub, while upland areas on the west (West
Range) and south (West Fort Hood) are generally
more open, ranging from open forest to an open
savannah populated with scattered stands of trees.
Juniper forests are relatively rare, and typically
indicate areas that were previously cleared.
Grasslands are most common on the intermediate
upland surface within the live fire area and in West
Range, while the high upland surface is typically
wooded. Riparian habitats are common along
drainages, and exhibit a variety of hardwood
species. The Impact area in the center of the base
is dominated by grasslands even on the high
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upland surface, probably as a result of artillery
impact and resulting fires. Mosses and liverworts
occur in profusion around localized springs and
seeps, and forbs, grasses, and other pioneering
species are common in areas of vehicle impact.

Woody vegetation on Fort Hood is dominated by
a few arboreal species, primarily ashe juniper
(Juniperus ashei), live oak (Quercus fusiformis),
Texas red oak (Quercus texana), Texas ash
(Fraxinus texana), Texas persimmon (Diospyros
texana), and cedar elm (Ulmus crassifolia). A
variety of woody scrub, vines, and leafy species
occur in the understory, including flameleaf sumac
(Rhus lanceolata), redbud (Cersis canadensis),
Mexican buckeye (Ungnadia speciosa), fragrant
sumac (Rhus aromatica), poison ivy (Rhus
toxicodendron), mustang grape (Vitis
mustangensis), and the ever present greenbrier
(Smilax bonanox). Post oak (Quercus stellata) and
blackjack oak (Quercus marilandica), the dominant
trees in the cross timbers, are of relatively minor
importance on Fort Hood, which conforms more
closely to the assemblage typical of the eastern
Edwards Plateau. Mesquite (Prosopis glandulosa),
typical of areas to the west, also occurs in
relatively low numbers. A relict population of big-
tooth maple (4cer grandidentatum) also occurs on
the Fort, far removed from its natural range in the
southern Rocky Mountains. Riparian habitats
support a diverse assemblage of woody species,
including pecan (Carya illinoinensis), slippery elm
(Ulmus rubra), burr oak (Quercus macrocarpa),
black walnut (Juglans nigra), plum (Prunus
americana), American elm (Ulmus americana),
netleaf hackberry (Celtis reticulata), and red
mulberry (Morus rubra).

Grasslands on the Fort consist of a mix of species
typical of both the tall-grass prairie to the east and
short-grass prairie to the west. Common species
include blue grama (Bouteloua gracilis), sideoats
grama (Bouteloua curtipendula), hairy grama
(Bouteloua hirsuta), Texas grama (Bouteloua

rigidiseta), little bluestem (Schizachyrium
scoparium), Indian grass (Sorghastrum
avenaceum), silver bluestem (Bothriochloa

saccharoides), buffalo grass (Buchloe dactyloides),
and bermudagrass (Cynodon dactylon). Equally
common, and usually more abundant in disturbed
areas, is a variety of forbs and weedy species
including broomweed (Xanthocephalum texanum
and X dracunculoides), prairie-tea (Croton
monanthogynus), painted euphorbia (Euphorbia
cyanthrophora),ragweed (Ambrosiaartemisiifolia),
triple-awn (Aristida sp.), and snow-on-the-prairie
(Euphorbia bicolor).

2.4.2 Fauna

The installation lies in the Balconian biotic
province of Blair (1950) and includes wildlife
species  characteristic of the surrounding
Austroriparian, Texan, Tamaulipan, Kansan, and
Chihuahuan provinces. An inventory of species by
Espey Huston and Associates (1979) documented
the presence of 22 species of amphibians and
reptiles, 80 species of birds, and 15 species of
mammals. Many more species are likely to occur
because the Fort lies within the range of over 48
species of mammals, 79 species of reptiles and
amphibians, and 324 species of birds (Espey
Huston and Associates 1979).  Bird species
occurring in the greatest numbers include the tufted
titmouse (Parus bicolor), cardinal (Cardinalis),
Carolina chickadee (Parus carolinensis), bobwhite
(Colinus virginianus), house sparrow (Passer
domesticus), and lark sparrow (Chondestes
grammacus). The turkey vulture (Cathartes aura),
while not occurring in numbers as great as the
smaller birds, is a particularly prominent fixture on
Fort Hood. Wild turkey (Meleagris gallopavo) is
another local species that has considerable
significance as a food resource for prehistoric
inhabitants. Common mammals occurring include
white-tailed deer (Odocoileus  virginianus),
northern raccoon (Procyon lotor), black-tailed
jackrabbit (Lepus californicus), fox squirrel
(Sciurus niger), gray fox (Urocyon
cinereoargenteus), nine-banded armadillo (Dasypus
novemcinctus), eastern cottontail (Sylvilagus
floridanus), and deer mouse (Peromyscus
maniculatis). With the exception of the gray fox,
predators are relatively uncommon, but
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documented species include the coyote (Canis
latrans), and bobcat (Lynx rufus).

2.5 SOILS

A number of soil associations have been mapped
by the USDA Soil Conservation Service within the
boundaries of Fort Hood (McCaleb 1985;
Huckabee et al. 1977) (Figure 2.4). These soil
associations are composed of multiple soil series
that tend to develop under similar topographic and
lithologic conditions and share predictable spatial
relationships. Soil formation reflects the
interacting influence of climate, organisms, relief,
parent material, and time (Jenny 1941). Because
the same succession of climates has affected soils
within the relatively limited boundaries of Fort
Hood on a more or less equal basis, the primary
controls on their character and distribution are the
lithology of the substrate, the degree of surface
slope and local topography, the age of the
geomorphic surface they occupy, and (to a much
lesser extent) the level of organic additions and
bioturbation that they have experienced.

The soil series mapped on the fort are based on the
USDA Soil Taxonomy (Soil Survey Staff 1975),
which is a complex taxonomic system that
emphasizing physicochemical makeup over genetic
considerations. As such, there is a tendency to
differentiate soils that are genetically related and
would be more closely aligned under a
classification system with a soil geomorphic
emphasis. Much of this tendency can be
attenuated by concentrating on the association
level, where spatially related soils are grouped.
However, the grouping of soils into associations
varies considerably, and the level of detail of the
two county surveys is markedly different (see
Figure 2.4). This discussion uses the soil
association format as a springboard to address the
soil resource on the facility from a soil-geomorphic
perspective. In this approach, important pedogenic
processes, lithology, landscape position, and age
are integrated to explain the morphology and
distribution of soils (Birkeland 1984; Gerrard
1981). Most soils on Fort Hood are the result of

a suite of pedogenic processes that occurred under
the influence of the semi-arid to subhumid climate
prevailing during most of the Holocene. Important
processes include the chemical weathering of
limestone and input of organic matter; dissolution,
translocation, and reprecipitation of calcium
carbonate; and formation, translocation, and
residual concentration of clay minerals. In general,
leaching has been insufficient to remove soluble
bases from the profile and most soils are
calcareous and cation-rich. A few of the soils on
the fort, particularly on more stable parts of the
high, upland, dominantly siliceous substrates, and
the Pleistocene terraces of the larger streams, may
reflect relict climatic conditions from the late
Pleistocene when effective moisture was greater
and leaching of the soils was more effective.
These soils are typically thicker, more strongly
leached, and more highly rubified than surrounding
soils, and also commonly show signs of erosive
truncation.

Most soils in the project area can be grouped into
one of four soil orders, which are the highest level
of classification in the USDA soil taxonomy.
Mollisols are the dominant order on the base, and
occur on most of the upland surfaces. These soils
have arich, dark surface horizon (or epipedon) that
contains a high percentage of exchangeable cations,
making them relatively fertile. However, this
fertility is offset in many cases by the thin, stony
character of the soil mantle, which frequently
makes them unsuitable for cultivation (McCaleb
1985). Many of the Mollisols on base are
relatively young, and exhibit an A-R profile (that
is, the surface horizon rests directly on slightly
weathered or unweathered bedrock). With time,
the soil mantle tends to thicken and develop a B
horizon (or subsoil) that represents a zone where
organics, clays, and carbonates leached out of the
epipedon are deposited. Older Mollisols developed
on the uplands in the region exhibit a relatively
thin, but highly horizonated profile, and commonly
have a strongly rubified argillic upper subsoil
underlain by a calcareous lower subsoil that may
be indurated with secondary carbonate.
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Figure 2.4 Soil Associations on Fort Hood (after McCaleb and Huckabee et al. 1977).
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However, many of the Mollisols on the uplands
appear susceptible to slow, inexorable wasting by
surface wash and creep processes that tend to
prevent this strong profile from developing.
Occasionally, the original soil appears to have been
partially truncated, then buried by fresh colluvial
or slopewash sediment, resulting in a welded
profile that exhibits relatively weak development in
the upper solum and strong development at the
base.

Alfisols consist of moderately to strongly
horizonated soils that differ from Mollisols in that
they lack the dark, base-rich mollic epipedon.
Alfisols occurring on Fort Hood are typically relict
soils associated with low-carbonate parent materials
such as older terrace alluvium of the Leon River
and the outcrop of the Paluxy sand, and usually
have a strongly oxidized subsoil that varies from
deep red to reddish yellow. It is likely that most
of these soils represent a holdover from quite
different pedogenic conditions that prevailed during
the late Pleistocene. Like the Mollisols, many of
the soils classified as Alfisols appear to be
erosionally truncated.

Vertisols are characterized by a thick, poorly
horizonated solum containing a considerable
quantity of expandable clay. They are prone to
cracking and swelling, and typically contain large
peds with polished faces termed slickensides.
Horizonation is poor due to pronounced vertical
mixing as material infiltrates through the cracks.
In the project area, most Vertisols are formed in
drainages and depressions where clayey material
from surrounding slopes and uplands collects.

Inceptisols are soils that exhibit poor horizonation,
usually as a result of a relatively short period of
pedogenesis. On Fort Hood, most Inceptisols are
associated with relatively recent alluvial deposits
and upland areas where the rate of erosion is
outpacing pedogenesis.

Two major soil associations are mapped in Bell
County. The Speck-Tarrant-Purves Association
consists of soils formed on limestone uplands.

Speck soils are relatively shallow, well-
horizonated soils with a dark epipedon and a deep
reddish argillic subsoil that rests on indurated
limestone. They are typical of the high upland
surfaces underlain by Edwards Limestone and
commonly contain considerable quantities of
residual Edwards chert. Tarrant and Purves soils
are relatively thin, stony soils that rest on hard
bedrock and show much less horizonation than the
Speck soils (typically an A-R profile). They are
typical of the margins and gentler slopes of the
high upland surface and the intermediate upland
surface, and may rest on the Edwards Limestone,
Comanche Peak Limestone, or Walnut Clay. All
three series are classified as Mollisols. Brackett
and Real soils are important secondary soils within
the association. Brackett soils are typical of
limestone escarpments, particularly on the margin
of the high upland surface, and Real soils are thin,
stony Mollisols commonly developed on moderate
to steep slopes.

The Denton-Purves Association consists of soils
developed primarily on the intermediate upland
surface around the city of Killeen. Denton soils
are relatively thick Mollisols that exhibit an A-B-
Bk-R profile. They are common in topographic
saddles, where colluvial and slopewash thickening
is likely, and on level to gently undulating
intermediate upland surfaces.  Purves soils
(described previously) are usually topographically
higher than soils of the Denton series. Secondary
soils within the association include Brackett soils
on narrow escarpments of hard limestone, Krum
and Lewisville soils on the terraces of North Nolan
Creek and its tributaries, and San Saba soils on the
modern floodplain.

Soil association mapping of Coryell County is
more detailed, and includes six distinct associations
within the boundaries of the fort. The Eckrant-
Real-rock outcrop Association is typical of top and
flanks of the high upland surface. Eckrant soils
are commonly developed on hard Edwards
Limestone, while Real soils are more typical of
steeper slopes underlain by Comanche Peak
Limestones and marls. Both soils exhibit a stony
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A-R profile less than 18 inches thick. Other soils
occurring in the association include relatively thin
loamy to clayey soils of the Doss, Evant, and
Oglesby series, deeper loamy to clayey soils of the
Bolar and Denton series, and Krum and Slidell
soils formed in deep, clayey alluvium deposited in
tributaries incised into the flanks of the uplands.
The absence of well-developed, horizonated
Mollisols on the uplands (like the Speck series in
Bell County) probably reflects a greater degree of
upland erosion due to decreased vegetation density
in the western part of the facility.

The Slidell-Topsey-Brackett association and the
Nuff-Cho Association are typical of the
intermediate upland surface, and are usually
underlain by Walnut Clay. Topsey and Brackett
soils tend to occur on higher portions of the
landscape adjacent to the high upland surface,
while Nuff and Cho soils are typical of the lower
parts of the intermediate surface near the incised
stream valleys. Topsey soils consist of light
grayish brown to yellowish brown fossiliferous
loam and silt loam, and exhibit an A-Bw-BCk
profile roughly 71 cm (28 inches) thick. Brackett
soils exhibit a pale brown to pale yellow A-Bk-Ck
profile composed of gravelly loam that is typically
around 43 cm (17 inches) thick. Slidell soils are
typical of broad, shallow drainages and depressions
on the intermediate surface. They consist of up to
203 cm (80 inches) of dark gray to grayish brown
silty clay, most of which is alluvium derived from
the incremental erosion of adjacent Topsey and
Brackett soils. Despite the relatively light color of
the epipedon, Topsey soils are classified as
Mollisols. Brackett soils are classified as Entisols,
and Slidell soils are Vertisols. Minor series
occurring in the Topsey-Brackett-Slidell series
include thick, loamy to gravelly Cranfill soils
formed on colluvial deposits at the base of the high
upland surface; thin loamy Pidcoke soils developed
primarily on fossil shell beds; and Real soils on
steeper slopes.

Nuff soils typically form on the sloping surfaces
and Cho soils form on ridgetops of the lower
Walnut Clay. Nuff soils are Mollisols composed

of stony silty clay loam that grades from dark gray
to light olive brown with depth. They are up to 91
cm (36 inches) thick and exhibit an A-Bk-Ck
profile heavily infused with secondary carbonate.
Cho soils consist of less than 28 cm (11 inches) of
very stony, dark grayish brown loam over
indurated calcrete (A-K profile). Both Nuff and
Cho soils are classified as Mollisols. Important
secondary soils include the Doss, Topsey, and Real
series on the Walnut Clay, and Cisco and Wise
soils on the narrow outcrop of the Paluxy sand.
These latter soils, while markedly different, are
included in the association because of their limited
extent. Both Cisco and Wise soils are formed in
very fine-grained siliceous sand. Cisco soils are
the better developed, and exhibit a strong relict A-
Bt-Bk profile up to 178 cm (70 inches) thick. The
argillic horizon is up to 102 cm (40 inches) thick
and is typically deep red in color and highly
structured. Wise soils typically represent areas
where the strong relict profile has been erosionally
truncated, and typically exhibit an A-Bw-Bk
profile approximately 76 cm (30 inches) thick.
Cisco soils are classified as Alfisols, and Wise
soils are classified as Inceptisols.

The Doss-Real-Krum association is typical of the
upland flanks of the modern stream valleys on the
western side of the base, and is associated with the
stairstep topography of the Glen Rose Limestone
outcrop. Doss soils are typically composed of
stony clay loam that grades from dark grayish
brown to light yellowish brown with depth. They
are typically around 46 cm (18 inches) thick,
exhibit an A-Bk profile, and are typically
associated with the more gently sloping benches.
Real soils, described previously, are characteristic
of the steeper slope segments. Krum soils consist
of up to 200 cm (80 inches) of dark gray to brown
silty clay alluvium, and typically exhibit an A-Bk
horizon. They are present in small tributary
valleys feeding into the major streams.

The Bosque-Frio-Lewisville association is
associated with the floodplains and terraces of the
major stream valleys. Bosque soils are associated
with Holocene terraces, and consist of deep, loamy
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to clayey soils that typically exhibit a cumulic A-
Ak-Bk profile up to 200 cm (80 inches) thick.
Frio soils are also associated with the Holocene
terraces, and are developed in similar material.
They exhibit an A-Bk profile up to 200 cm (80
inches) thick. Secondary carbonate in both series
typically occurs as films and filaments, and varies
from very slight to strongly developed. Lewisville
soils are associated with the Pleistocene terraces.
They exhibit a deep A-Bk profile that is frequently
sandier than adjacent Holocene deposits,
moderately rubified at depth, and commonly
contain concretions and soft masses of calcium
carbonate in the B horizon. While thin section and
carbon isotope analyses have revealed some of
these nodules to be dissolving primary lithoclasts
(Nordt and Hallmark 1993), pedogenic nodules are
also present (Nordt 1993a). All three series are
classified as Mollisols by the Soil Conservation
Service (McCaleb 1985), but detailed analyses of
specific pedons reveal that there is a variant of the
Bosque series on the most recent (T0) alluvial
surface that classifies as an Entisol, and a variant
of the Lewisville series on the late Pleistocene
surface that is in fact a weak Vertisol (Nordt and
Hallmark 1993).

The Bastsil-Minwells association is associated with
high Pleistocene terraces of the Leon River. Both
soils consist of a thick loamy to sandy epipedon,
and differ primarily in the presence of siliceous
gravels in the Minwells subsoil and a strongly
leached horizon (E horizon) between the A and Bt
horizons of the Bastsil soils. Bastsil soils typically
exhibit a thick A-E-Bt-B/E profile, and Minwell
soils exhibit an A-Bt-Btk-BCk profile. Both soils
are extremely thick and heavily oxidized, giving
the subsoil a deep red color. Like the Lewisville
soil on the lower Pleistocene terraces, Bastsil and
Minwell soils are clearly developed in sediments of
(at least) late Pleistocene age, and are therefore
very unlikely to contain interstratified cultural

"material. However, many of the profiles are

partially truncated and/or covered with a veneer of
similar material derived from sheet erosion of
deposits upslope that could well contain buried
occupations. At the same time, the vertic nature of

many of the surface horizons, particularly on the
Lewisville series, may have resulted in soil cracks
that allowed younger artifacts to infiltrate into the
Pleistocene profile. Therefore, the context of
buried archeological materials in these settings
should be carefully evaluated to prevent erroneous
interpretation.

In addition to the soil series detailed above, a
buried alluvial soil termed the Royalty paleosol has
been defined by Nordt (1992) from valley fills on
Fort Hood. Unlike the soil series discussed above,
this paleosol is defined not on its morphology but
on its stratigraphic context, and is included in the
discussion of alluvial stratigraphy that follows.

2.6 GEOMORPHOLOGY

The geomorphic context of Fort Hood is complex
and imperfectly understood at present. While
some aspects of the overall picture have been
studied in relative detail, others have received very
little systematic treatment. One of the primary
goals of investigations conducted by Mariah since
early 1992 has been the rapid evaluation of
geomorphic context, and in particular, the presence
or absence and contextual integrity of sediments of
culturally-relevant age on archeological sites in a
wide variety of physical settings. This process has
afforded us the opportunity to examine the
landscape fairly intensively, albeit in a field
capacity only, in keeping with the reconnaissance
level of the investigation. As a result, a number of
data gaps and weaknesses have been identified, but
little progress has been made toward resolving
them. The following overview of the Quaternary
geomorphology of Fort Hood highlights many of
these data gaps; avenues available to address many
of the various issues are outlined in subsequent
chapters.
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2.6.1 Generalized, Long-Term Landscape
Evolution

The sequence of depositional and erosional events
responsible for the overall configuration of the Fort
Hood landscape can be traced back at least as far
as the Miocene, when faulting along the Balcones
trend exposed the rocks to dissection, and may
extend back as far as the Eocene (Hayward et al.
1990). Fort Hood is situated on a partially
dissected portion of the Grand Prairie termed the
Lampasas Cut-Plain. The Lampasas Cut-Plain is
a complex, two-tiered landscape developed on
lower Cretaceous rocks between the Brazos and
Colorado Rivers (Hayward et al. 1990). It consists
of large, mesa-like remnants of a former planation
landscape underlain by the Edwards Limestone and
surrounded by a broad, rolling pediment surface
underlain primarily by the Walnut Clay. These
two surfaces typically differ by 25 to 40 m in
elevation and form the "high" and "intermediate"
uplands of Hayward et al. (1990) and the
"Manning" and "Killeen" surfaces of Nordt (1992)
(this report generally follows Nordt’s terminology).
Modern stream valleys are in turn incised up to
approximately 40 to 70 m into the pediment
surface, and contain a sequence of strath and fill
terraces up to approximately 25 to 35 m above the
modern streams (Figure 2.5).

The high upland surface is interpreted as a remnant
of a former "mature" landscape that began to
develop as early as the Eocene and was well-
developed by the late Miocene, when fluvial and
fan sediments of the Ogallala Formation
encroaching from the west buried the western
extent of the surface below what is now the High
Plains (Hayward et al. 1990). At some point in the
late Tertiary, the Manning surface was abandoned
as the wvalleys breached the Edwards and
Comanche Peak Limestones and entrenched into
the Walnut Clay. Some time in the past, the
entrenching streams achieved grade ceased to
actively incise. Gradually, the valley walls began
to retreat laterally, eventually forming the broad
pediments of the intermediate Killeen surface. This
process of lateral slope retreat went on for a very
long time, apparently in an episodic manner under
the influence of fluctuating climatic and
groundwater conditions, throughout the late
Tertiary and early Quaternary. The processes
responsible for formation of the broad pediment
surfaces is poorly understood, but appears related
to backwearing evolution of the slopes themselves
rather than lateral migration of the major streams
(Hayward et al. 1990). Thick, pedogenic calcretes
developed on many of the colluvial wedges at the
base of the Manning slope suggest that lateral
retreat of the high surface has occurred very
slowly, if at all, during the late Quaternary.

Manning Surface

Cretaceous Formations

[T Kiamichi Clay and Edwards Limestone undifferentiated
BT Comanche Peak Limestone
3800 Walnut Clay Glen Rose Formation

Kileen Surface

N Modern Drainage

Quatemary
3 Aluviom

from Nordt 1992

Figure 2.5 Generalized Cross-Section of the Lampasas Cut Plain (after Nordt 1992).
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By the mid-Pleistocene, the major streams
apparently shifted out of a long period of relative
equilibrium and began to incise once again,
abandoning the Killeen surface. This entrenchment
has also occurred episodically, as demonstrated by
the prominent series of alluvial and strath terraces
flanking the valleys of the major streams. The last
major phase of bedrock incision appears to have
occurred around the terminal Pleistocene; although
a number of Holocene cut-and-fill episodes are
apparent in the more recent valley fills, most of
this activity appears to have primarily involved
incision of unconsolidated alluvium, as the basal
channel elevation of these younger units is rarely
more than a few meters above the modern channel.

2.6.2 Hydrologic Network

Fort Hood is drained by a series of dominantly
eastward-flowing streams, including the Leon
River, Owl Creek, Henson Creek, North Nolan
Creek, Reese Creek, Cowhouse Creek, House
Creek, Clear Creek, and Table Rock Creek (Figure
2.6). These streams are in turn fed by a network
of smaller tributaries that flow north to northeast
and south to southeast, typically originating on the
margins of the Manning surface and flowing across
the Killeen surface to the principal valleys.
Occasionally, small drainages are present atop the
Manning surface, but these features are poorly
entrenched into the hard limestone and are
relatively subtle.

In contrast, the tributaries feeding across the
Killeen surface are deeply entrenched into the
softer Comanche Peak, Walnut Clay, and Glen
Rose rocks, forming fairly respectable valleys.

The base is dominated by the watershed of
Cowhouse Creek, which accounts for better than
half of the total area within Fort Hood and
subsumes the basins of Table Rock Creek, House
‘Creek, Cottonwood Creek, Slaughter Creek, Clear
Creek, Brown’s Creek, Bull Branch, Taylor
Branch, and many smaller tributaries. Cowhouse
Creek joins the Leon River on the eastern side of
the base at a confluence now inundated by the

impoundment of Belton Lake. North of the
Cowhouse watershed, the facility is drained by
Shoal Creek, Henson Creek, and Owl Creek, all of
which join the Leon River on the eastern margin of
the base. The major watersheds south of
Cowhouse Creek are North Nolan Creek, which
flows into the Leon east of the facility, and Reese
Creek, which flows southeast into the Lampasas
River. All of the streams eventually feed into the
Little River and then into the Brazos River, where
they then flow to the Gulf of Mexico.

The stream network is fed by a multitude of
springs and seeps within the Fort Hood boundary,
particularly on the margins of the Manning surface.
The thick Edwards Limestone which caps the
upper surface is broken with numerous fractures,
macropores, and small sinks. Water filtering
through this honeycomb encounters the top of the
less permeable, thin limestones and marls of the
Comanche Peak formation and flows laterally,
emerging at the base of the massive limestone
scarps that ring the high surface. Seeps and
springs are also present, albeit less common, in the
lower formations, particularly the Glen Rose
outcrops on the flanks of the modemn valleys on
the western side of Fort Hood. While a few of

“these seeps and springs are perennial and may have

discharges up to several hundred gallons per hour,
the majority are currently ephemeral seeps that are
most active for a few weeks following major
precipitation events and either slow to a trickle or
dry up entirely during dry periods. While all of
the surface drainages on the high upland surface
are ephemeral, most of the larger tributaries
crossing the intermediate upland are either
intermittent or perennial due to groundwater
discharge.
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Adapted from Stephens and Holmes 1989
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Figure 2.6 Hydrologic Network of Fort Hood.
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2.6.3 Late Quaternary Alluvial Sequence

The stratigraphy and soil-geomorphology of a
number of larger Fort Hood streams has been
studied in detail by Nordt (1992, 1993b). This
study has resulted in a generalized stratigraphic
framework for streams on the base that was
heavily utilized by Mariah geomorphologists
during site evaluation reconnaissance. In general,
although the identity of relatively poorly exposed
fills underlying the T1 surface was sometimes
difficult to confidently establish, the stratigraphic
framework developed by Nordt has proven to be
quite robust for the larger streams. Nordt
identifies six principal allostratigraphic units in the
study area, four of which are common to most of
the streams examined on the facility. From oldest
to youngest, these units are termed the Reserve
Alluvium, Jackson Alluvium, Georgetown
Alluvium, Fort Hood Alluvium, West Range
Alluvium, and Ford Alluvium (Nordt 1992).
Allostratigraphic units are discrete packages of
sediments distinguished by clear bounding surfaces
or paleosols (North American Commission on
Stratigraphic Nomenclature 1983). They may be
internally similar or dissimilar, which makes them
extremely useful for defining meaningful sediment
assemblages resulting from episodic aggradation of
complex alluvial and colluvial deposits within
confined valley settings during the late Quaternary.
Figure 2.7 illustrates typical architectural
relationships common to all the larger streams and
the potential of each to incorporate cultural
material of different ages. The following section
first treats each of the six units in turn, then
addresses the deposits in the smaller tributaries and
the difficulties encountered attempting to correlate
these small tributary fills to the sequence from the
larger streams, and finally concludes with a
discussion of the experience of Mariah
geomorphologists in using Nordt’s stratigraphic

framework as an interpretive tool.

2.6.3.1 The Reserve Alluvium

The oldest allostratigraphic unit defined by Nordt
is termed the Reserve Alluvium, and is identified

only in the valley of the Leon River, where it
forms the third (T3) terrace approximately 21 m
above the modern stream. Nordt describes this
material as a thin (approximately 2 m), loamy
sheet of alluvium resting on an elevated bedrock
strath. Intense soil development has affected the
entire sedimentary unit, resulting in the formation
of a rubified Alfisol containing dispersed siliceous
pebbles that has typically developed through the
entire sedimentary unit. No ages are available
from the Reserve Alluvium, but a minimum age of
15,000 B.P. is implied from ages obtained from the
stratigraphically-younger Jackson Alluvium 39 on
Cowhouse Creek (Nordt 1992). The morphology
of soils developed on the unit (essentially the
Bastsil and Minwells series) suggests that the
deposits are considerably older than this minimum
age. In stark contrast to recent alluvium, which
may have calcium carbonate equivalents up to 70
percent, soils on the Reserve terrace are almost
completely decalcified through the upper solum,
and may be completely decalcified and slightly
acidic through the entire profile (Nordt 1992;
McCaleb 1985). Unlike the other streams on the
facility, the sediment load carried by the Leon
River is not derived exclusively from calcareous
terrain, as extensive areas of lower Cretaceous and
Pennsylvanian-age clastics crop out in the upper
basin (Bamnes 1970; 1976). However, Cretaceous
carbonates are dominant for better than 70 km
upstream of Gatesville, and the modern alluvium
contains a considerable calcareous component.
Because the source area for the older Leon River
Alluvium is essentially the same as the modern
deposits, the Reserve Alluvium soils appear to
have been subareally exposed for a considerable
period of time, and may have lost up to half of
their volume through the dissolution and leaching
of the calcareous component.
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Cowhouse Creek

Intermediate Streams

Alluvial Units

Paleolndian (>8500 YBP)

A Jackson T0  Landform .
B Georgetown TTRTT Royalty Paleosol + Early Archaic (8500-4650 YBP)
¢ Fort Hood 7T Other sail » Middle Archaic (4650-2250 YBP)

x Late Archaic (2250-1250 YBP)
D2 upper West Range o NeoArchaic (1250-200 YBP)
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Figure 2.7 Schematic Geomorphologic Cross-Section of Cowhouse Creek and Intermediate Streams
on Fort Hood, Illustrating Generalized Alluvial Architecture and Potential Archeological

Components.
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Although Nordt (1992; 1993) does not identify any
fluvial deposits above the Jackson Alluvium (T2
terrace) on any of the streams except the Leon
River within Fort Hood boundary, Mariah
personnel have observed several localities on
Cowhouse Creek where Quaternary fluvial deposits
are preserved well above the T2 terrace. These
deposits consist of thin caps of indurated, chert-
dominated gravel calcrete on bedrock benches on
the intermediate slopes, and are most extensive on
a wide bench on the north side of the valley
overlooking Belton Lake. In every exposure
examined, all overlying material has long since
been removed by erosion. Although these thin,
indurated deposits are starkly different in character
than the relatively thick, fine-grained sediments
forming the T3 terrace on the Leon River, their
landscape position suggests that they may be
roughly equivalent in age to the Reserve deposits
described previously.

2.6.3.2 The Jackson Alluvium

The Jackson Alluvium is the oldest
allostratigraphic unit recognized in all the major
stream valleys on Fort Hood (Nordt 1992). This
alluvial unit forms the broad, discontinuous T2
terrace above the major streams, and has been
mapped in detail by Nordt (1992). Compared to
the Holocene fills, the Jackson Alluvium is fairly
thin (typically 2 to 4 m thick) and relatively coarse
- grained. It includes interdigitated gravelly channel
and loamy, sandy and clayey overbank facies, and
indicates a style of fluvial sedimentation
characterized by a meandering gravelly channel
that probably contained multiple thalwegs and
lacked a well-developed, built-up floodplain.
Although his model runs counter to most concepts
of relatively coarse-grained, braided aggradation
(e.g., Miall 1977; Schumm 1977; Ashmore 1991),
Nordt (1992) interprets the relatively thin deposits
of the late Pleistocene fluvial system as
“characteristic of a relatively stable landscape that
provided the streams with a somewhat meager
supply of sediment. In contrast, a bedload-
dominated late Pleistocene unit in the Pedernales
River drainage (Blum 1987; Blum and Valastro

1989) that Nordt recognizes as possibly equivalent
to the Jackson fill (1992) is interpreted by those
authors as indicative of a superabundance of
sediment supply generated by more effective
sustained flow in the system.

Jackson Alluvium is readily recognized by its
reddish-orange color, neutral epipedon, and
abundance of soft to hard carbonate masses in the
subsoil. On the basis of a few thin section
examinations and 813C determinations, Nordt and
Hallmark (1993) assert that these carbonate masses
represent etched, pitted, and dissolving lithoclasts.
Although primary clasts are clearly present, field
criteria lead us to conclude that a high proportion
of these masses are probably pedogenic nodules.
In support of this argument, most of the masses are
distributed through the lower B horizon, and
diminish in frequency with depth, as would be
expected with pedogenic nodules. Internal bedding
of the masses is typically not observable and
probable growth ring structures and internal voids
can be observed in many broken nodules. Finally,
relatively resistant siliceous pebbles of similar size
and mass, which co-occur with limestone clasts in
all of the demonstrable bedload deposits due to the
high incidence of chert on the facility, are
generally absent in the nodular horizons. This
evidence suggests a pedogenic origin, and may
explain the apparent lack of pedogenic carbonate
accumulation reported for the Jackson Alluvium
(Nordt and Hallmark 1993) if the nodules were
assumed a priori to be relict lithoclasts and
calculations performed on the fine fraction only.

Two radiocarbon ages are reported from the
Jackson Alluvium. The first age is 15,270 + 260,
obtained from bulk humates in fine-grained
channel fill sediments 2.8 m below ground surface
in the Cowhouse Creek valley (Nordt 1992). The
only other radiometric determination reported from
the fill is an age of 3870 + 70 reported from a
depth of approximately 1 to 1.2 m in the Jackson
surface soil (Nordt 1993a), which clearly reflects
mean soil organic matter residence time and bears
no relation to the age of deposition. Therefore, on
the basis of a single radiocarbon determination on
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bulk humates, Nordt assigns the Jackson Alluvium
a tentative age of 15,000 B.P. However, he
recognizes that the Jackson, as defined, probably
subsumes several distinct fills (Nordt 1992:60), a
conclusion supported by field observations made
by Mariah personnel. Clearly, much more work is
necessary before the geomorphic and
paleoenvironmental significance of the Jackson
Alluvium can be firmly established.

2.6.3.3 The Georgetown Alluvium

Although the Jackson Alluvium has the potential to
contain pre-Clovis remains (should any exist), the
Georgetown Alluvium is the oldest fill on Fort
Hood that has the potential to contain cultural
materials dating to the incontrovertible span of
human occupation in North America. Because the
Georgetown Alluvium is always buried by
subsequent units, it is the least commonly
encountered fill on Fort Hood. It can be
encountered only in cutbanks underlying the T1
surface, where it is capped by a buried paleosol
termed the Royalty paleosol by Nordt (1992). The
Georgetown Alluvium consists of 2 to 5 m of fine,
well-sorted channel gravels overlain by light
yellowish to grayish overbank Alluvium. The
overbank deposits typically grade up from loams
and silty loams into clay loams, and exhibit strong
pedogenic structure in the Royalty paleosol. The
Georgetown fill is inset against bedrock, indicating
entrenchment following abandonment of the
Jackson surface. Nordt (1992) states that, given
current information, it is not possible to determine
whether this incision actually breached the bedrock
valley floors or simply incised into pre-existing
valleys beneath the Jackson surface. The
sedimentologic characteristics, pale yellowish to
grayish reducing colors of the fill, and frequent
occurrence of strong mottling in the substrate,
suggests that the Georgetown probably
accumulated relatively rapidly under conditions of
‘perennial stream flow and a relatively high water
table.

Approximately seven radiocarbon ages on charcoal
and bulk humates have been obtained from the

Georgetown Alluvium (Nordt 1992). All samples
were taken from the Royalty paleosol and range
from approximately 11,300 to 8200 B.P. Nordt
(1992) concludes, with some validity, that the
generally younger ages on charcoal are probably a
more accurate indication of the timing of
termination of the fill. The lack of ages from the
basal Georgetown and paucity of ages from the
Jackson make estimation of the timing of initial
incision and filling impossible at present.

2.6.3.4 The Fort Hood Alluvium

The Fort Hood Alluvium consists of thick,
dominantly loamy to clayey deposits that underlie
the T1 terrace in all of the principal valleys on
Fort Hood. It forms the most extensive suite of
deposits underlying the terrace in most larger
valleys. In some cases, the Fort Hood fill is
truncated and overlain by a drape of the
subsequent West Range fill, but in most instances,
it is exposed at the T1 surface. Fort Hood
Alluvium is dominated by thick (up to 10 m),
loamy to clayey overbank facies overlying a
relatively thin (1 to 2 m) channel component.
Sediment colors are predominantly brown to
slightly reddish-brown, particularly in comparison
with the subsequent West Range fill. The lack of
clear intercalated stability surfaces suggests that the
unit accumulated fairly continuously, while the
paucity of primary sedimentary structures suggests
that this accumulation was accompanied by
consistent turbation of the upper fill by plants and
animals. Soil development in the unit is relatively
thick but somewhat poorly expressed; A-Bk-C and
A-Bw-Bk-C profiles are most common. Typical
soil series mapped on the unit include Lewisville
and Bosque soils. Twelve radiometric ages on
charcoal and bulk humates obtained from the fill
suggest that it began to accumulate shortly after
cessation of the Georgetown alluviation at roughly
8000 B.P., and continued until changing climatic
conditions caused another shift in fluvial style
approximately 4500 B.P.

Nordt (1992) interprets the Fort Hood fill as
indicative of a fine-grained, meandering
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depositional style in the larger streams and mixed
load, braided deposition in the tributaries. The
thick, homogenized silty loams and clay loams of
the Fort Hood unit suggest that the larger channels
were well established and relatively stable,
resulting in the dominance of fine-grained, vertical
accretion deposition. In the tributaries, a much
higher percentage of coarse sediment was being
delivered and incorporated (probably largely as
slightly reworked colluvium), but fine-grained
sediment still forms the bulk of the fill. Nordt
interprets the depositional style to be the result of
a strong increase in the rate of fine-grained
sediment supply due to pronounced stripping of the
upland soils, coupled with a decrease in the
persistence of flow resulting from diminishing
precipitation as the climate warmed and dried.

The Fort Hood fill has demonstrated archeological
potential, although the number of observed cultural
manifestations pales in comparison to the
subsequent West Range unit. The age range of the
sediments suggest that early Archaic remains
should be dominant in the bulk of the fill, although
incorporation of later materials through subsequent
low-magnitude deposition on the terrace surface is
clearly possible. Most observed materials are
concentrated in the upper few meters of the fill,
which may reflect a growing population or simply
the increased desirability of the surface as it
stabilized.

2.6.3.5 The West Range Alluvium

The West Range Alluvium consists of dominantly
loamy to clayey deposits containing a higher
proportion of coarse-grained sediment than the
preceding Fort Hood fill. The sediments are
predominantly grayish brown, gray, and black
gravelly clay loams, and typically exhibit a thick,
cumulic A-Bk-C profile. The degree of carbonate
filament development varies considerably, and
“overlaps the ranges of carbonate development in
both the preceding Fort Hood and subsequent Ford
fills. Gravels occur dispersed throughout the unit
and as thin, localized gravelly lenses and small,
lenticular chute channels. With the exception of

these gravelly lenses, little evidence of primary
stratification is typically preserved.

The unit is typically inset into the Fort Hood fill,
and may be inset into bedrock or the Jackson
Alluvium. It usually lies at essentially the same
elevation as the Fort Hood fill in the Cowhouse
Creek drainage, but does truncate and overlap the
older unit in a few locations. In the intermediate
streams, the West Range terrace often lies slightly
(typically less than 1.5 m) below the elevation of
the Fort Hood surface, which led Nordt (1992) to
subdivide the T1 terrace into a T1A surface
associated with the Fort Hood fill and a T1B
surface associated with the West Range fill.

On the basis of approximately 30 radiocarbon
assays on charcoal and bulk humates, Nordt (1992)
subdivides the West Range into a lower, more
gravelly member deposited between 4300 B.P. and
2400 B.P., and an upper, relatively fine-grained
member deposited between 2800 B.P. and 600 B.P.
These two members are typically inset rather than
stacked, and the latter is frequently overlain by a
drape of the subsequent Ford Alluvium in the
smaller streams. Typically, West Range sediments
can achieve thicknesses in excess of 10 m, and
buried cultural material has been observed at

. depths of up to 6 to 7 m in many locations.

Multiple, stacked occupation surfaces are common
in the upper 5 m unit.

The West Range fill represents an increase in the
delivery of coarse sediment to the larger channels
over the preceding Fort Hood fill. This increase
probably resulted from more sustained flow in the
system as conditions once again became slightly
cooler and moister following the mid-Holocene
"altithermal."

2.6.3.6 The Ford Alluvium

The Ford Alluvium is the most recent alluvial fill
identified on Fort Hood, and underlies the TO
surface. Typically, it consists of stratified loamy,
sandy, and clayey overbank deposits underlain by
1 to 2 m of channel gravels that form an inset
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wedge present primarily on the interior of meander
bends. The fill may be up to approximately 9 m
thick but typically has limited lateral extent in the
valleys, except in a few localities where a thin
drape of Ford overlies portions of the T1 terrace.
Frequently, primary stratification is well preserved
in the overbank deposits, reflecting a relatively
rapid rate of accumulation and short period of
pedogenic modification. Ford sections are
composed primarily of clay loams and gravelly
clay loams, but frequently display interstratified
sandy and gravelly beds, indicating strongly
fluctuating discharges and the development of
chute channels on the floodplain surface during
high stage flow. Although soil development in the
Ford deposits is typically very weak (cumulic A/C
profiles are common), films and filaments of
calcium carbonate are almost always present and
may be abundant through the profile. Twelve
radiocarbon ages on charcoal from the fill (Nordt
1992) suggest that the unit has been accreting since
approximately 700 to 800 B.P. Despite its
elevation over the modern channels, the Ford
surface is still actively accreting, albeit very
sporadically, during unusually high magnitude
storm events.

2.6.3.7 Tributary Alluvium

In addition to the fills detailed previously, alluvial
deposits are present in the smaller tributaries on
the flanks of the Manning surface and the Killeen
surface. In the course of reconnaissance
assessment, deposits of this type were encountered
many times. Overall, these deposits proved to be
difficult to correlate with Nordt’s sequence from
the larger streams. Several possible reasons can be
cited for this difficulty, but the bottom line is that
the small upland tributary deposits look
substantially different than the sediments in the
larger streams in terms of architecture and
sediment character. There appears to be a much
“higher ratio of relatively recent sediments to early-
to-middle Holocene and late Pleistocene sediments
than in the larger streams, suggesting that the
smaller upland tributaries may have been
periodically flushed of much of their sediment.

Alluvium in the smaller tributaries is usually
confined within fairly narrow, deep valleys and
contains a considerable colluvial component. The
fill in the tributary valleys is almost always
relatively thin (1 to 4 m) compared to the larger
streams, and the more confined valleys and
generally steeper gradients have probably resulted
in a more effective scour during erosive intervals.
However, buried soils and older units are clearly
present. Deposits in the small tributaries typically
show much more strongly fluctuating energy
conditions, with gravelly channels and chutes
preserved throughout the sequence. It is currently
unclear whether the age of deposits in the upland
valleys and in the larger streams are coeval, exhibit
a temporal lag, or are completely unrelated,
although the first two scenarios are considered
much more likely. In short, more work is needed
before the context of these archeologically-
important deposits can be fully understood.

2.6.3.8 Observations on the Use of the
Stratigraphic Model as an Interpretive Tool

Although the primary goal of reconnaissance phase
investigations was to make a judgement concerning
the relative contextual integrity of the matrix at
each site, an attempt was made in each case to
provide a broader geomorphic evaluation that also
included the approximate age or ages of site
sediments and the types of depositional processes
responsible for site formation. The baseline study
of Nordt (1992) was heavily relied on in this
regard, and little fault was found with the basic
stratigraphic/architectural model he proposed.
However, interpretive problems were encountered
on many occasions when broad exposures were
unavailable. The most reliable indicator of the
identity of alluvial fills on the streams proved to be
architectural context; however, this required the
fortuitous exposure of multiple fills in cutbanks
and gullies that was frequently absent. In contrast,
the least reliable indicators of relative age and fill
affiliation were unquestionably the degree of
carbonate and structural development in associated
soils. Although quite useful in many semi-arid and
arid areas (Gile et al. 1966), the development

MARIAH ASSOCIATES, INC.

(662-15)




Archeological Investigations on 571 Prehistoric Sites 31
At Fort Hood, Bell and Coryell Counties, Texas

degree of carbonate films and filaments in
Holocene-age fills in the project area appears
primarily related to factors other than age. These
factors include differences in sediment texture,
parent material composition, biotic inclusions
(particularly land snails, which frequently appear to
provide localized secondary carbonate enrichment
as they dissolve), and local groundwater
conditions. Similarly, while soil structural
development does show some tendency to increase
with age, it appears to be more strongly related to
overall clay content, clay mineralogy (and resulting
shrink-swell potential), and degree of active
bioturbation. In the absence of extensive cutbank
exposures, the most reliable diagnostic
characteristic for units underlying the T1 terrace
proved to be the color of the sediments. In
general, late Pleistocene deposits (the Jackson
Alluvium) were readily recognized due to both
their distinct reddish-yellow color and higher
elevation, while the most recent alluvial fill (the
Ford Alluvium) was readily recognized on the
basis of strong internal primary stratification and
inset, lower surface. The greatest problems were
encountered attempting to sort out the fills
underlying the T1 surface, particularly
differentiating the West Range and Fort Hood fills.
As a rule, the West Range fill was both more
gravelly and more melanized (grayer) than the Fort
Hood at any given location, and was readily
differentiated when both fills were exposed.
However, the color and textural range of Fort
Hood and West Range deposits overlapped in the
larger perspective, and identification of a single
exposed fill as Fort Hood or West Range often
proved very difficult. Typically, no attempt was
made to differentiate between the two members of
the West Range fill. The Georgetown fill, which
also underlies the T1 terrace, was encountered only
a few times, and was usually readily recognizable
by its pale yellowish to grayish color and the
presence of the Royalty paleosol.

2.6.4 Colluvium & Slope Evolution

In addition to alluvial deposits in the valleys of
tributary and trunk streams, colluvial and

slopewash deposits form an integral suite of
archeologically significant sediments within Fort
Hood. Colluvial deposits represent the
accumulation of unconsolidated sediments moving
downslope by mass movement (i.e, under the
primary influence of gravity). In general, colluvial
movement is classified according to three criteria:
(1) speed of movement, (2) amount of internal
lubrication, and (3) degree of internal cohesion.
Rapid mass movements include block falls and
glides, landslides, earthflows, mudflows, debris
flows, and rotational slumps, while incremental
mass movement occurs through the processes of
soil creep and talus creep. Slopewash processes
involve the downslope movement of sediment
under the influence of thin, unconfined sheet flows
and erosional rills. Generally, colluviation and
sheetwash deposition occur in tandem, and the
resulting deposits are difficult to separate.
Processes responsible for driving the rate and
character of slope evolution include variability in
the rate of groundwater discharge and spring
sapping, particularly on the slopes of the high
upland surface; variability in the amount and
character of vegetative groundcover; changes in the
amount, intensity, and seasonality of precipitation;
and changes in the thickness of the weathered
mantle providing the source of colluvium and
slopewash.

Our experience in evaluating the geomorphic
context of sites on the fort has led to several basic
observations.  First, colluvial and slopewash
deposits are nearly ubiquitous on the fort. They
occur both as relatively thick wedges at the base of
steeper slopes and as thin mantles on most slopes
and uplands, and they overlie and interdigitate with
a number of alluvial fills at valley margins. The
textural and architectural characteristics of
colluvial/siopewash deposits on Fort Hood span the
range from relatively thin, fine-grained mantles
representing a predominance of slopewash
deposition, to coarse, very poorly sorted wedges
and aprons of gravity-delivered material at the
bases of steeper slopes. They form the matrix of
a large number of archeological sites, and clearly
contain both primary and secondary -cultural
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material. The texture, color, and degree of soil
development of these deposits varies considerably,
suggesting that several different temporal episodes
of increased slope activity are represented, and that
a careful program of study could sort out this
sequence.

2.6.4.1 Rockshelters

Rockshelters and small overhangs are extremely
common on Fort Hood, and form a very important
component of the slope environment.  This
discussion provides an introduction to the issues
associated with the rockshelters which is expanded
on in subsequent chapters. Most shelters on the
facility are associated with the margins of the high
upland (Manning) surface, where they form due to
the undercutting of softer and more thinly bedded
Comanche Peak rocks beneath massive beds of
Edwards Limestone. In addition, some shelters are
also developed on the midslopes of the Manning
surface beneath unusually thick Comanche Peak
beds, and a few vertical shafts and sinkholes are
developed on top of the high upland surface.
Rockshelters associated with the Walnut Clay and
Glen Rose Limestone are very uncommon and
typically quite small. Cultural debris associated
with rockshelters on the base is extremely
common, making them one of the most numerous
and readily identified types of archeological sites
on Fort Hood. In addition to material within the
shelter deposits, associated artifact scatters are
common on the talus slopes fronting the shelters
and the upland rims above them.

Archeological investigations of rockshelter deposits
have a long history in Central Texas (see Chapter
9.0). However, despite this scrutiny, relatively
little is known about the types and rates of
physical processes that form rockshelters in Central
Texas. Only a few of the numerous rockshelter
investigations in Central Texas have approached
the problem from a geomorphic perspective, and
detailed consideration of the physical processes and
temporal context of shelter formation are limited to
a single study from the Kenyon Rockshelter in
Travis County (Coffman et al. 1986). Although

this study is clearly a step in the right direction,
the interpretive framework used is lifted wholesale
from a paradigm developed in the French Perigord
(Laville 1976; Laville et al. 1980) and applied with
little critical assessment of the global ubiquity of
basic tenets. For example, Coffman et al. state
categorically that "rockshelters form in a less-
resistant zone of limestone through cryoclastic
(freeze-thaw) processes” (1986:74). Clearly, this
is not the only mechanism for shelter formation or
overhangs and shelters in the subtropics and tropics
would not exist. It may be argued that the
processes of rockshelter formation in Central Texas
are not necessarily identical to those in south-
central France, and may well be driven primarily
by variability in moisture conditions rather than in
temperature. Another, related issue is the lack of
information regarding rates of evolution; it may be
that the preponderance of late Archaic and late
Prehistoric remains in Central Texas shelters
reflects not on changes in cultural preference or
habitability, but rather on the age of sediments
preserved in the shelters.

Several different criteria exist that could be used to
subdivide the shelters on Fort Hood into like units
for analytical purposes. Size is one obvious
criterion that has obvious implications for the
utility of the feature as a sheltered campsite. The
dimensions of rockshelters on the fort vary
considerably, ranging from 1 to 2 m long features
with roof heights of less than 50 cm, to examples
better than 50 m long with roof clearances of 4 m
or more. However, calved blocks representing
partial roof collapse are quite common, suggesting
that many of the shelters may have once been
larger, and occasionally much larger, than they are
at present. This temporal variability would require
a tremendous amount of detailed geomorphic
analysis and associated chronometric dating before
the size of shelters at various points in the past
could be reconstructed. Another obvious and
commonly used descriptor is the differentiation
between "wet" and "dry" shelters. However, this
descriptor only applies to contemporary conditions,
and may be misleading when extrapolated back to
conditions during occupation. The best single
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criteria for classification of shelters is probably
consideration of the character of internal and talus
sediments. At least five distinct classes of shelter
fill, occurring separately or in combination, may be
recognized in Fort Hood shelters. Probably the
most common class of fill consists of white to tan
silt with incorporated angular fragments of
limestone. This material appears to represent
sediments derived from decomposition and collapse
of the shelter roof, and typically shows very little
postdepositional chemical alteration or soil
development. A more complex type of fill is one
composed of material with similar textural
attributes, but that shows significant color
stratification (typically lenses of brown, reddish,
yellowish, or gray sediment). This fill type
probably represents a variety of chemical
alterations of the roof spall in a relatively dry
shelter, including redox processes and carbonate
mobility, coupled with natural and cultural organic
additions. Wet shelters typically contain a black or
deep red, stony clay sediment. The black sediment
sometimes appears to represent upland soil washed
into the shelter, while at other times, it is clearly
formed through organic additions and chemical
alteration of the roof spall. The reddish sediment
usually appears to represent external sediment
derived from erosion of the deep reddish Bt
horizons typical of Manning surface soils in the
East Range. While this sediment sometimes
appears to be introduced primarily through surface
wash over the upland scarp, more often it can be
traced to flow emanating from macropores in the
limestone at the rear of the shelter. Finally, a
common type of fill consists of tufa and travertine
chemically precipitated from groundwater
discharged into the shelter, which has tremendous
potential as a source of geoarcheological and
paleoenvironmental data.

2.6.4.2 Issues Associated with the Paluxy Sand
Substrate

One of the most interesting series of questions
arising from Mariah’s reconnaissance investigations
on Fort Hood concerns the outcrop of the Paluxy
sand. This discussion provides a brief introduction

to these questions; a more thorough treatment is
included in Chapter 9.0 of this volume. Although
the Paluxy substrate is a relatively minor
component in the overall landscape, the number of
sites occurring on it is disproportionally large.
These sites are also interesting in that they
typically include large burned limestone features in
an area where limestone is not available; it follows
that the rock in these features had to be carried in
from distances up to several hundred meters away.
Also, unlike burned rock middens in other settings,
the frequency of other types of associated cultural
material (e.g., lithic debitage and tools, bone,
mussel shell) is quite low. This suggests that the
burmed rock sites were intentionally and
preferentially situated on Paluxy substrates as part
of a specific adaptive strategy that was different
from that of bumed rock middens in other
landscape contexts. At present, very little
information is available to sort out exactly what
that strategy was; however, three distinct
possibilities stand out:

(1) The prehistoric inhabitants were exploiting
biotic resources unique to, or concentrated on,
the Paluxy substrate. What these resources
may have been is unclear, but the neutral to
acidic Paluxy does support a slightly different
assemblage of vegetation than occurs on
surrounding calcareous substrates. If this is
the case, it follows that the resources would
have been sufficiently concentrated to make it
more efficient to carry the rock to the
resources than the resources to the rock.

(2) The prehistoric inhabitants were locating on
the substrate because its sandy texture and
rapid drainage made it more desirable than
surrounding soils with stony clay epipedons.

(3) The prehistoric inhabitants were locating on
the substrate because its sandy texture made it
easy to excavate pits to concentrate heat or
because deep extant gullies could be exploited
for the same purpose. There is evidence from
several sites that pits or central depressions
were commonly associated with burned rock
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features (see Chapter 8.0), and excavation into
the Paluxy is significantly easier than into the
thin clays and limestone of adjacent geologic
formations.

A second interesting aspect of the Paluxy sites
concerns the implications of soils preserved on the
substrate to questions of upland denudation timing.
One of the most common interpretations of early
to middle Holocene landscape evolution in Central
Texas states that it was a period of pronounced
erosion of a formerly well-developed upland soil
mantle. According to this model, increasing
temperatures and decreasing precipitation in the
Pleistocene-Holocene transition resulted in a loss
of vegetative cover on the uplands, leading to
pronounced sheet erosion that stripped a fairly
thick Pleistocene soil. Geomorphic evidence for
this erosive interval includes the character of early-
to-middle Holocene alluvial fills, which are
typically somewhat rubified (presumably due to
inheritance from a rubified soil) and indicative of
an increased supply of fine-grained sediment
x(Nordt 1992:64-65; Blum 1987:131-134). The
faunal record indicates disappearance of burrowing
fauna requiring a thick soil mantle, such as
Thomomys, Geomys, and Blarina sp. (Toomey
1993; Graham 1987; Blum 1987), at roughly the
same time.

If this model is accurate, an explanation is
necessary for maintenance of a thick soil on the
Paluxy substrate. As detailed previously, the
sandstone is typically capped by soils of the Cisco
and Wise series. Cisco soils are classified as udic
Haplustalfs (McCaleb 1985), which indicates that
they are moderately-horizonated Alfisols formed
under conditions slightly moister than the present.
Typically, Haplustalfs in Texas are developed on
deposits or erosion surfaces of late Pleistocene age
(Foth and Schafer 1980:168-169).  Although
undated, the deep red color (typically 2.5YR 5/6 to
'5YR 5/6) and thick A-Bt-Bk-C profile of Cisco
soils strongly suggests that they are late Pleistocene
in age. At the same time, their sandy texture
makes them particularly prone to sheet erosion and
gullying. Therefore, an explanation is required

how the soil mantle on the surrounding slopes
could be eroded off, and in many instances
transported across the Paluxy outcrop, without also
removing the vulnerable Cisco soils.

2.7 RESOURCE DISTRIBUTION AND
UTILIZATION

In an ecologic approach to archeological
investigation, landscapes may be viewed as a
spatial patchwork of physical and biotic resources,
and the adaptive patterns devised by cultural
groups to efficiently exploit the resource mosaic is
one of the prime topics of investigation (Butzer
1982). Several categories of resources that would
have been of considerable value to the prehistoric
groups in the area can be identified on Fort Hood.

2.7.1 Chert Resources

One of the most obvious resources is the chert that
literally paves portions of the modern landscape.
However, as is discussed in Chapter 6.0 of this
volume, very little systematic work has been done
on the taxonomy and pattern of outcrop of
Edwards chert, both on the fort and in the broader
perspective.  Chapter 6.0 represents an initial
approximation of the character and natural
distribution of the chert resource, and Chapter 9.0
includes a very preliminary attempt to relate the
natural distribution of various classes of Edwards
chert on the facility to patterns of use by the
prehistoric inhabitants. Neither of these treatments
is the last word on the subject, and the examination
of utilized chert is particularly incomplete.
However, both studies do begin to approach some
important and hitherto neglected questions,
including:

(1) What is the spatial distribution of various
varieties of chert on the base? How do they
differ, and how internally variable are they?
How suitable are they for lithic manufacture?
What are the effects of heat treatment on color,
texture, and workability? =~ These question
require the development of a taxonomy of Fort
Hood cherts before any questions of
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distribution can be addressed. Chapter 6.0 of
this volume represents a fairly thorough initial
attempt to attack this problem. A related
question that remains relatively neglected is:

(2) What was the prehistoric availability of the
chert resource? Chert is available on the
facility in four basic contexts. The most
straightforward and spatially limited context is
direct outcrop, where interbeds of chert are
exposed in the side of limestone slopes and
bluffs. Downslope of such outcrops, colluvial
chert forms a portion of the slope mantle, and
may occur at the surface and buried in wedges
of slopewash and colluvium. The magnitude
of colluvial activity during different periods
probably affected the amount of chert readily
available on the slopes, but it is unlikely that
there was ever a point in the culturally-relevant
past when chert could not be easily obtained
from this context. Eventually, slope debris is
transferred into the drainage network, where
chert clasts present in the bedload of streams
on the facility form the third principal source
of lithic material. The availability of chert in
this environment would have strongly varied
with the character of fluvial activity and the
amount of incision of area streams. Finally,
the majority of readily available chert on the
facility exist as lag clasts on top of the
Manning surface. This material may either
mantle the top of a denuded surface, or it may
be contained in the thin, upland soils. The
chert in this context represents a residual lag of
more resistant siliceous material left over as
the limestone matrix that encased it was
reduced by chemical weathering and sheet
erosion. Based upon the past few years of site
reconnaissance, our subjective impression of
this aspect of the resource is that availability
has been significantly enhanced, and possibly
fundamentally changed, by historic disturbance
of the high surface and the resulting sheet
erosion. In many instances where
contemporary disturbance is light and the soil
profile intact, no chert is visible on the surface,
while adjacent disturbed and deflated surfaces

are mantled with a dense chert lag formerly
contained in the soil. This suggests that the
historic presence has drastically increased
ready availability of material that would
previously have required excavation to obtain.

(3) A number of questions relating to cultural
selection processes can be framed. Some of
these questions are largely spatially
independent; that is, they can be addressed
without considering the location of sources and
sites. Examples include: What types of chert
were being used and neglected? Did it vary by
time period? How was heat treatment
employed on the different varieties and
through different cultural periods? A second
suite of spatially-dependent questions can also
be identified, including: What patterns of
utilization are apparent? Did reduction and
utilization occur in the same place, or does a
spatial hierarchy exist in the location of
various stages of reduction? How does the
distribution of utilized chert compare with the
distribution of chert sources? Does the
distribution of debitage and tools from specific
sources indicate that the latter were commonly
transported farther away from the source,
indicating continuity of use, or were tools
simply expedient constructs that were readily
discarded because so much chert was
available? Although an initial approach to
these kinds of questions is outlined in Chapter
9.0, a tremendous amount of additional data
from a large number of sites will be required
to address them properly.

2.7.2 Biotic Resources

Biotic resources, including floral and faunal
elements, are one of the most important and
difficult class of resources to address
archeologically due to their ephemeral nature. The
spatial patchwork of biotic resources is a function
of complex interrelationships between substrate,
slope, aspect, moisture, and edaphic factors,
tempered by the historical trajectory of
environmental change. Ideally, interpretation of
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economic strategies would be based on a thorough
knowledge of the spatial distribution of biotic
resources through time. Unfortunately, such a
reconstruction is impossible to attain. While an
inventory of the species occurring in aggregate at
any particular time is possible, and the location of
individual species may be firmly established by
fortuitous preservation of macrobotanical remains
or phytoliths, identification of the overall spatial
distribution of resources through time is beyond
the limits of both technical expertise and fiscal
prudence. Therefore, analysis must proceed at the
level of relatively gross subenvironments through
analogy with extant assemblages.

Several basic sets of resources with specific
environmental contexts can be identified. Upland
resources include a variety of plants, many with
seasonal availability (e.g., prickly pear fruit,
acorns), and many species of game animals. The
distribution and density of plant resources can be
expected to vary temporally and spatially in
response to changes in moisture availability, slope,
aspect, and edaphic conditions. Similar
fluctuations probably also affected game
availability, such as the variable availability of
bison documented by Dillehay (1974). Riverine
resources include a wide variety of seasonal and
perennial plants and a suite of fauna that overlaps,
but is typically distinct from, animals available in
the uplands. In addition, the suite of riverine
resources tends to change with the size of the
stream and attendant shifts in sediment thickness,
depositional energy, groundwater conditions, and
floodplain stability. Finally, the availability of
aquatic resources, including fish and shellfish,
would vary both temporally and spatially in
response to fluctuations in water velocity, water
depth, sediment supply, and the width-to-depth
ratio of the channel.

2.7.3 Water

Fresh water is available from several sources on
the base. The availability of flowing groundwater
almost certainly varied over the long term in
response to fluctuations in climate, and probably

varied spatially as the subterranean delivery
network evolved. This spatial variability is
currently reflected in the distribution of "wet" and
"dry" rockshelters and fossil travertines, suggesting
that the activity of individual springs and seeps
may increase or decrease independent of broader
shifts in groundwater availability as the
subterranean network of pores and fractures
evolved through dissolution of limestone and
reprecipitation of phreatic carbonate in the
subsurface at spring heads.

The persistence and character of open-channel flow
in the stream network also clearly varied
throughout the Holocene, probably in direct
relation to the amount of groundwater discharge
feeding the net. The availability and quality of
this water also probably varied with fluctuations in
sediment supply, precipitation timing and intensity,
and channel form. A steady supply of surface
water was probably enhanced by more uniform,
low-intensity precipitation, moderate to low
sediment supply, and a deep, meandering channel.
Factors that probably would have decreased
availability and/or water quality include a decrease
in overall precipitation, an increase in the intensity
of individual storms, and an increase in coarse
sediment delivery to the channel.

2.8 MODERN IMPACTS

One of the major challenges of the landscape
approach to archeological investigation is the
necessity to see beyond the modern configuration
of the landscape. In addition to geomorphic,
biotic, and pedologic evolution of the terrain due
to the activity of natural processes, human activity
tends to modify the character of terrain and soils
and the type, density, and distribution of plants and
animals. Superficial comparison with the
surrounding Central Texas landscape suggests that
the military has been particularly effective in
altering Fort Hood. It is impossible to drive across
the facility without noticing the concentrated
network of vehicle trails and broad devegetated
areas resulting from the military presence. While
this dense and obvious damage typically exceeds
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that on surrounding civilian property, military
activity is clearly not wholly to blame, for prior to
establishment of the facility, the activities of
historic settlers had already led to extensive
disturbance of many parts of the landscape, and
civilian impacts continue due to grazing leases in
the maneuver areas.

The range of natural and cultural impacts on the
fort has been treated by several authors, most
recently Lintz (1994), who summarized previous
treatments and advanced a summary of the agents,
intensities, and areal ubiquity of impacts affecting
the facility prior to European settlement, during the
civilian use of the area prior to the establishment
of Fort Hood in 1942, and during the military
presence. A slightly altered version of this
summary is presented in Table 2.1. Modifications
of Lintz’s table include the addition of cutbank
erosion and mass movements to the suite of natural
impacts; the addition of drainage ditches, irrigation
ditches, and reseeding to cultural impacts; deletion
of the ambiguous "roof fall" category inherited
from Moncure (1989), and revision of the
estimated degree of impact in several of the
categories.

In addition to its continual alteration of the overall
landscape, disturbance affects the integrity of
archeological sites to varying degrees depending on
a number of factors, including the character of the
matrix, depth of burial, intensity of modern traffic,
slope, type of vegetation cover, and attractiveness
of the site to looters. In general, the degree of
recent disturbance of a particular site is inversely
correlated with visibility, such that those sites most
readily observed in the process of survey are those
where internal integrity has suffered the most.
Thus, it is likely that the sites with the highest
degree of integrity are those in deeply buried
contexts, particularly those stratified in the deposits
of the larger streams, and that many of these sites
remain unidentified due to total lack of exposure.

Although many types of impact can be identified
(c.f. Table 2.1), most recent site degradation can
be traced back to a few specific processes. The

primary continuing agents of disturbance on the
facility are (1) the compression and churning of the
matrix produced by heavy vehicles, particularly
when the sediments are wet; (2) bivouac
disturbance, pedestrian disturbance, collecting of
surface sites, and vandalism of shallowly buried
sites, particularly rockshelters and burned rock
middens; (3) grass fires and artillery impacts,
which are concentrated in the Impact area at the
center of the facility; and (4) continued
exacerbation of erosion and bioturbation of wet
sediments due to cattle grazing. The impact of
military activity on individual archeological sites
varies considerably, but is primarily a function of
(1) the depth of burial of the site; (2) the character
of the site matrix; and (3) the intensity of modern
use of the locality. Deeply buried sites are
relatively immune to most forms of disturbance,
and are really only vulnerable to intentional
excavation. The greatest danger is posed to sites
that are shallowly buried and therefore vulnerable
to intentional and unintentional forms of
disturbance. Unlike vegetation and surface relief,
which can recover in time following cessation of
active disturbance processes, the contextual
integrity of disturbed sites can never improve.
Thus, one of the greatest dangers to interpretation
of the archeological record lies in the "healing" of
segments of the landscape that contain disturbed
remnants of shallowly buried, palimpsest
occupations.
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Table 2.1 Intensity and Extent of Impacts by Temporal Period. Shaded cells indicate areally extensive

impacts; unshaded cells indicated localized impacts. Modified from Lintz 1994.

Impacting Agent

Pre-Settlement
(before 1860)

Early Historic
(1860-1942)

Military
(1942-present)

Natural

burning

gully erosion
sheet erosion
Cutbank erosion

burrowing animals

mass movement (landslide,

mudflow, rockfall, etc.)

minimal to moderate

minimal to moderate

minimal to moderate

minimal to moderate

minimal to moderate

minimal

Cultural

land clearing
vegetation cutting
vegetation pushing
plowing
cultivation
reseeding

earth moving

drainage/irrigation ditching

borrow pits
grazing

historic habitation
structure salvage

structure deterioration

pipelines/powerlines
roads/railroads
wheeled vehicles
tracked vehicles
ordnance

pedestrian coverage

vandalism

not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable

not applicable

not applicable

not applicable
not applicable
not applicable

pot applicable
not applicable
not applicable
not applicable
not applicable
minimal

not applicable

moderate

moderate

minimal to moderate
moderate to severe

minimal

minimal

minimal to moderate
minimal

not applicable

not applicable
moderate

moderate to severe

minimal
minimal

minimal to moderate

minimal to moderate
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3.0 RESEARCH DESIGN ISSUES

G. Lain Ellis, W. Nicholas Trierweiler, and
Christopher R. Lintz

The project covered by this report is large and
complex by any standards. Because of this, it is
necessary to discuss in some detail the various
background conditions that affected the
development of the methods we used to evaluate
sites. These background conditions created the
issues that had to be addressed by the methods
adopted to evaluate prehistoric sites. As a result,
this chapter is an extended introduction (Section
3.1) that describes the background conditions in
terms of various contexts that form the conceptual
framework for understanding what Mariah did and
why we did it. Next comes a discussion (Section
3.2) of the research design issues that underlie
development of the methods for small sites and a
discussion (Section 3.3) of the research issues that
underlie the methods developed for large lithic
resource procurement sites. The next Section (3.4)
of the report covers the impact of the adoption of
a general research design that was accepted by Fort
Hood during the course of the project. This is
followed by a conclusion Section (3.5).

3.1 CONTEXTS FOR ARCHAEOLOGICAL
RESEARCH AT FORT HOOD

"Context" is a concept central to all archeological
practice. Although often used by archeologists to
mean the ascriptive/descriptive provenience within
which artifacts occur and the partitioning of
materials by association to features or other
artifacts into interpretable units (cf. Todd 1992),
context actually has a much broader set of
meanings which influence archeological practice.
The following section is a detailed discussion of
issues that do not usually find themselves in a

"Cultural Resource Management (CRM) report.

The reason for including them here is that before
the project began, there was: (1) a long history of
activities that led to the identification of a large

number of sites and to the establishment of

particular general criteria for evaluating large sites;
(2) a historical framework within which
archeological theory and practice develop; and (3)
an institutional framework within which CRM
activities take place. This section, therefore, lays
the foundations for discussing the evaluation of
sites at Fort Hood by discussing several meanings
of "context" that impinge directly on their potential
scientific value and, hence, on problems that arise
in managing them.

The section begins with a discussion of
archeological and systemic contexts that (1)
operationalizes a conceptual distinction that is
important to the practice of archeology, (2) is
reflected in the significance standards for
prehistoric sites at Fort Hood, and (3) was applied
by Mariah in the field. Next comes a discussion of
research context, the theoretical and other elements
that structure the content of knowledge of
prehistory, and the problems that need to be
addressed. Research context is also reflected in the
significance standards for Fort Hood.

The discussion then shifts to the notion of CRM
context the regulatory and administrative
environment for archeology. As a result of the
nature of CRM context at Fort Hood, it was not
possible for Mariah to use the full range of
significance criteria when evaluating sites; this had
a major impact on the structure of the research
designs we actually implemented. The section then
turns to the notion of socioeconomic context --the
real-world environment within which CRM
activities take place. The socioeconomic context
for archeology at Fort Hood was a major factor in
determining the selection of sites to be evaluated.
Furthermore, determining what to do with large
lithic resource procurement sites depends a great
deal on the evolving socioeconomic context for
archeology at Fort Hood because socioeconomic
context will largely determine the level to which
military land-use needs can be reconciled with
funding availability. The notions of CRM and

(662-15)

MARIAH ASSOCIATES, INC.




40 Archeological Investigations on 571 Prehistoric Sites
At Fort Hood, Bell and Coryell Counties, Texas

socioeconomic context are especially germane to
the real-world circumstances addressed by Mariah
in its evaluation of large sites.

3.1.1 Archeological and Systemic Contexts

The first and most obvious meanings of context
refer to notions that already are generally accepted
in archeological practice: the distinction between
archeological and systemic context (Schiffer 1972).
This dichotomy defines the essential difference
between the nature of the evidence that
archeologists are concerned with (artifacts) and the
problems archeologists address with that evidence
(human behavior). In this dichotomy,
archeological context refers to individual artifacts
that have entered the archeological record, and
systemic context refers to behavioral systems in
which artifacts were used prior to abandonment,
loss, disposal, or other events that left them where
archeologists find them (Schiffer 1972:157).

One of the conceptual advantages conferred by the
archeological/systemic dichotomy is that it calls
attention to the fact that the final resting place of
an artifact may have little to do with the place
where that artifact was used. Thus, the dichotomy
leads directly to consideration of the difference
between primary and secondary refuse, with the
former comprising materials found where they
were used (or, in the case of waste materials,
where they were produced) and the latter
comprising materials deposited as trash in a
location relatively remote from the location of use
(Schiffer 1972:161-162). This second dichotomy
implies that the distinction between primary and
secondary refuse is a conclusion about systemic
context (behavior) that must be inferred from
spatial patterns observed from archeological
context (materials). As Schiffer presents it,
therefore, the archeological/systemic-context
dichotomy is incompletely specified because it
‘contains no explicit role for the spatial
relationships between artifacts that would allow for
inferences from archeological context to systemic
context.

Two developments help flesh out the notion of
archeological context so that it can play a more
meaningful role as a conceptual guide for
visualizing the distinction between artifacts and
behavior. One development is the
geoarcheological revolution in which archeological
artifacts can be regarded as a kind of sediment that
has a human origin (Butzer 1982:77-78). The
deposition of artifacts is therefore not much
different in kind from the deposition of naturally
occurring sediments, although regarding artifacts as
a kind of sediment clearly entails recognition of
the active role of human beings as geomorphic
agents (Butzer 1982:39). Once one regards
artifacts as a kind of sediment, archeological
context (in Schiffer’s sense) is expanded to include
both traditional classes of artifacts and the other
materials they have been deposited with, including
materials that may not have human origins (Butzer
1982). As a result, if the notion of archeological
context is expanded to include artifacts as well as
the matrix within which they are contained, the
combination provides a more robust basis for
inferring the behavioral significance of artifacts
than artifacts can provide by themselves.

Another related development is attention in detail
to the notion of site formation and transformation
processes (Schiffer 1987). Within this area of
inquiry, several important (if also retrospectively
obvious) observations have emerged.
Archeological sediments with human origins
(artifacts) are deposited at rates governed by rates
of human activities, whereas other sediments are
deposited at rates governed largely by nonhuman
processes (Binford 1982).  Where rates of
deposition of artifacts via human activities are
much higher than rates of deposition of natural
sediments via natural processes, residues of human
activities over a long period can be compressed
into palimpsest assemblages within which there are
no stratigraphic grounds from which to infer
systemic relationships between subsets of the
assemblage (cf. Binford 1982). Conversely, where
rates of deposition of natural sediments are much
higher than rates of deposition of artifacts, very
short-duration occupations can be isolated under
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conditions which also favor preservation of
perishable materials that may provide valuable
subsistence and/or environmental data (cf. Ferring
1986). Furthermore, the notion of site
transformation processes calls attention to the
possibility that once archeological sediments have
been deposited, they are subject to modification
and disturbance by subsequent human activities
and/or natural processes (Schiffer 1987; Butzer
1982).

These developments point toward a revised notion
of archeological context that includes not only
artifacts, but also other kinds of materials. Much
of the additional data concern the matrix within
which more traditional artifact kinds occur, and
from these additional data, it is possible to specify
the extent to which stratigraphically co-occurring
materials may or may not represent distinct
depositional episodes. By adding the notion of
variable-duration depositional episodes to the
notion of archeological context, one thereby
implies that the character of the matrix of
archeological sediments and the
spatial/stratigraphic relations between components
of the matrix are important elements of
archeological context. This further expands the
notion of archeological context to include not only
the various kinds of materials in the archeological
record, but also to include evidence of those
materials’ potential integrity as a source of data
from which to draw inferences about systemic
context. However, by implication, at least some of
the processes relevant to the reconstruction of
systemic context are natural rather than behavioral,
from which it follows that a thorough
reconstruction of systemic context includes a
reconstruction of the systemic relationships
between human activities and processes occurring
in the nonhuman environment both during and
after the time at which artifacts enter the

‘archeological record for the first time.

In what follows, we regard "archeological context"
not only in Schiffer’s (1972) original sense of
"artifacts that have dropped out of use," but also in
the sense of "artifacts in a depositional matrix."

This usage allows us, for example, to refer to
"disturbed archeological context" as archeological
artifacts and matrix that have been mixed by
postdepositional human or natural processes. It
also allows us to operationalize "contextless
assemblages" as sets of artifacts that (1) occur in
surface archeological contexts which contain no
systemically relevant depositional matrix and
therefore are missing many of the elements needed
for a thorough reconstruction of systemic context,
or (2) occur in buried archeological contexts for
which the time spans represented by the
depositional matrix and the artifacts are largely
noncontemporaneous (and, therefore, not mutually
informative) because most of the artifacts
accumulated over long time spans before most of
the matrix accumulated.

We also regard "systemic context" not only in
Schiffer’s original sense of "human behavioral
systems," but also in the sense of "human
behavioral systems interacting with natural
systems." This usage allows us to weight natural
environmental processes and events on a par with
cultural processes and events in a research
perspective that treats cultural and natural
phenomena as different sides of the same coin
(Ellis  1994a). Distinguishing  between
archeological and systemic context is important (if
also obvious) because it is important to bear
consciously in mind that descriptions and
explanations of events in systemic context are the
goals of archeological inquiry at Fort Hood, and
the nature of archeological context at any given
place determines to a significant degree the
problems that can be addressed in principle. As
will be discussed later (Sections 3.2 and 3.3), the
potential archeological value of many sites is
profoundly affected by the fact that archeological
context frequently is unsuited to providing data for
reconstructing systemic context according to
interpretive methods that require segregation of
artifact assemblages into discrete stratigraphic
units. As a result, the nature of archeological
context was a major element to be assessed when
evaluating sites.
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3.1.2 Research Context

The foregoing discussion of archeological and
systemic context is a highly distilled account of
developments that emerged in archeological
research over the past several decades, and this
research stream has had a profound impact on the
practice of archeology in general. The
development of site-formation studies as an
integral component of archeological practice is an
example of the relationship between developments
in research practice and developments in empirical
results of research. Had this research stream not
taken place, archeological practice and empirical
results would have been much different. This
implies that at any given time, there is a research
context that influences archeological practice,
although this notion of context is seldom discussed
(see Hodder 1986 and Leone and Potter 1992 for
two exceptions).  Research context can be
construed as consisting of several distinct, albeit
interrelated, components that each shape
archeological practice.

The most obvious and most discussed element of
research context is the so-called "paradigm," the
large-scale theoretical view that guides research
(Kuhn 1970; Lakatos 1978a; Hodder 1986).
Paradigms influence research by determining what
general vision governs theory-building (Harris
1979), which in turn largely determines what
counts as a relevant fact (cf. Binford and Sabloff
1982; Hodder 1986). At any given time, research
context may be characterized by more than one
paradigm as proponents of different research
perspectives pursue different research interests.
The fact that different theories in different
paradigms may (and often do) require different
sorts of facts entails that they frequently look to a
given source of data for different reasons. For
example, within a culture-history paradigm (cf.
Willey and Sabloff 1980), evidence from the
“depositional matrix of archeological context is
primarily valuable because it provides the
researcher with evidence to determine whether or
not artifacts in the matrix comprise a unitary
assemblage. Other evidence from the matrix may

be largely irrelevant, at least in the descriptive
phase of culture-history research when the focus is
on identifying cultural taxonomic units that
ultimately are expected to become the objects of
explanation (cf. Trigger 1980). On the other hand,
within a human-ecology paradigm, chemical,
lithological, and pedological characteristics of the
matrix are indispensable because they contain
environmental data without which research cannot
advance (Butzer 1982). Indeed, within a human-
ecology paradigm, the presence of human-made
artifacts is not even required in some cases,
whereas an artifactless deposit may be virtually
useless for culture-history research. Hence, even
the notion of what counts as archeological context
is dependent at least in part on research context,
and our definition above clearly reflects the
ecological paradigm within which archeology at
Fort Hood operates (cf. Ellis 1994a).

A second element of research context is the current
state of the art with respect to the development of
knowledge within paradigms accepted by
practicing archeologists. It is evident that this
element is widely appreciated because virtually no
proposal, CRM report, journal article, thesis, or
dissertation is regarded as adequate without a
literature review that sets up the issues to be
addressed. Indeed, the current state of knowledge
largely defines the directions to be followed in
research within any given paradigm because the
current state of knowledge distinguishes issues that
are well resolved from issues that need further
work. It follows, therefore, that the current state
of knowledge also defines the topic and problem
areas for which more data is necessary, which in
turn means that it defines the kinds of data that are
needed to advance knowledge of prehistory. It
also follows that if there is a paradigm shift (as is
happening in Central Texas; see Ellis [1994a]) or
a shift in focus within a paradigm, portions of
existing knowledge can be rendered largely
obsolete if the basis for, or content of, existing
knowledge is not compatible with, or applicable to,
new research directions. Hence, such shifts also
can entail radical changes in the nature of the data
needed for research if previously unrecognized or
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unvalued data become important as a result of
basic changes in research perspectives.

A third element of research context is closely
related to the first two elements. Since data is
only relevant to research in a given paradigm if it
can be identified and characterized, the current
state of the art with respect to analytical capacity
determines what lines of evidence can be pursued
at any given time. Analytical capacity includes
technical, logical, and conceptual components.
Technical components consist of the "hardware" of
analysis, including items such as radiocarbon
counters, microscopes, computers, Munsell color
charts, and reference collections. Logical
components consist of the "software" of analysis,
including statistical routines, inferential procedures,
and classification procedures. The conceptual
components consist of the theoretical, heuristic,
and definitional constructs one uses to flesh out the
content of empirical knowledge about the past.
These components range in scope from concepts of
culture (e.g., Taylor 1948) and heuristic devices
such as optimal foraging theory (e.g., Winterhalter
and Smith 1981) to middle-range theories about
caching or scavenging behavior (Binford 1979) to
the definitions of specific attributes for classifying
artifacts (Dunnell 1971). The conceptual
components of analytical capacity can be applied
to the contents of paradigms and theoretical
constructs used to advance research.

The elements of research context are linked in
complex systemic ways. The paradigms extant in
a research context provide the general frameworks
within which research proceeds. The conceptual
component of analytical capacity provides the
means through which paradigmatic assumptions are
clarified and refined, and through which specific
theoretical constructs are devised and applied to
produce knowledge of the past (see Lakatos
[1978a, 1978b] for an example in the natural
‘sciences and Hodder [1991] for an archeological
example). The contents of paradigms and the
theoretical constructs used to advance research
determine what counts as an investigatable problem
in the extant paradigms, which in turn determines

what would count as legitimate data if it could be
obtained. Hence, the state of development of the
conceptual component of analytical capacity can
impose a major constraint on research because
research can yield robust results only to the extent
that the conceptual bases for research permit
identification of well-defined problems and well-
defined means for pursuing them. This means that
the current state of development of the technical
and logical components of analytical capacity can
impose a major constraint on the degree to which
research interests in a given paradigm can be
pursued because these two components determine
whether or not it is possible to marshall any given
kind of data for a given problem. It is especially
true for new paradigms or for paradigms that have
developed new conceptual components. This is
because the identification of new data needs can
create a need for new technical and logical devices,
and archeologists frequently must rely on research
in other disciplines (e.g., statistics, applied physics)
to provide them. This in turn implies that the
technical and logical components of a research
context in archeology are contingent on the state of
knowledge and analytical capacity of other
disciplines.

Given all of these linkages, the development of
knowledge of prehistory in a given paradigm either
does or does not meet researchers’ expectations.
If expectations are not fulfilled, researchers may
become absorbed with problems of analytical
capacity. In some cases, researchers may react by
calling for paradigmatic change (e.g., see Black
[1992] for a Central Texas example), whereas in
others, they may focus on issues at a lower level of
conceptual generality (see Collins [1991] for an
example in burned rock midden research). In other
cases, researchers may see the primary difficulty as
a technical problem that can be at least partly
resolved by using alternative technical means that
already are known in archeology (e.g., Howard
1991; Collins 1991; Black et al. 1994) or by
adapting new technical means (e.g., Ahler 1991;
Hillsman 1992). In still other cases, researchers
may call for refinement of inferential procedures
(e.g., Hodder 1991) or classification schemes (e.g.,
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Ellis 1992) as ways to advance research. Even in
cases where expectations are being met, researchers
can be expected to attend to problems of analytical
capacity because even when things are going well
within a given paradigm, there is always room for
improvement. Therefore, even under
circumstances where research is advancing nicely,
the current state of knowledge of prehistory may
lead archeologists to tinker with the other elements
of research context.

Thus, research context is virtually always
characterized by some level of dialectically
structured change as developments in any one
element influence the content of the others. In the
case of Fort Hood, the state of development of
research context is a major concern for two major
reasons. First, paradigmatic change has occurred
in Central Texas over the last few years as many
archeologists have shifted their focus from basic
culture-chronology (e.g., Prewitt 1981, 1985) to
more fully fledged forms of culture history (e.g.,
Johnson 1990) or to problems of adaptive process
among hunter-gatherers (e.g., Collins 1991).
However, a close reading of the history of
archeological research in Central Texas (Ellis
1994a; Black 1989; see Section 3.4) implies that
the empirical and theoretical basis for extending
the results of these research streams to the Fort
Hood area is inadequate for any but the most
broadly construed research issues. Second, Fort
Hood is home to a class of large sites at chert
outcrops for which it would be extremely useful to
make advances in analytical capacity (see Section
3.3). As will be discussed next, the state of
development of research context has very
important impacts on archeological research at Fort
Hood.

3.1.3 CRM Context

All archeology takes place within a regulatory and
"administrative environment of some sort. Because
laws specify the conditions under which something
must be done about archeological sites, they also
establish the default conditions where
governmental agencies do not have oversight. In

specific cases where law does not provide for
governmental oversight, the only effective
limitations on archeological practice are the
archeologist’s conscience, creativity, and financial
resources. However, a great deal of research is,
"not in" public archeology that takes place under
the aegis of federal- and/or state-level cultural
resource managers who provide oversight with
respect to whether or not public, semipublic,
and/or private-sector agencies are complying with
legal provisions that govern antiquities. Many
public and semipublic agencies have full-time
cultural resource managers whose job is to manage
archeological properties in their jurisdictions to
ensure that the agency is in compliance.

The extent to which federal-, state-, and agency-
level resource managers are involved in
archeological programs has an impact on the way
archeology will be done, and the degree and nature
of such involvement constitutes the CRM context
for * archeology. Where law provides for
governmental oversight, archeological practice is
structured by regulatory constraints. Where public,
semipublic, and private agencies employ resource
managers to comply with governmental oversight,
archeological practice is further structured by the
nature and state of development of the agency’s
program for managing archeological properties.
What follows focuses on the federally mandated
regulatory environment because it is most relevant
to Fort Hood.

3.1.3.1 The Legal Basis of CRM Context

The legislative basis for conducting cultural
resource studies on federally owned or managed
properties, including Fort Hood, is derived from
the National Historic Preservation Act (NHPA).
This act established the NRHP and directed federal
agencies to evaluate the impacts of projects on
those cultural resources determined to be eligible
for inclusion in the National Register. Sections
210 and 101 of the NHPA 1966 also established
the Advisory Council on Historic Preservation
(ACHP) and the SHPO. The ACHP is an
independent agency charged with the responsibility
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to review and comment on proposed federally
funded, approved, or permitted projects that may
affect properties eligible for inclusion in the
NRHP. Implementing regulations for this section
are 36 CFR 800. Under 36 CFR 800, the SHPO
is responsible for review of federal undertakings.
The SHPO is responsible for preparing and
implementing comprehensive state-wide historic
surveys and plans for decision-making purposes
and for reviewing the specific site
recommendations to ensure that important cultural
resources are appropriately managed. Subsequent
legislation (P.L. 96-515 of 1980) and
implementation programs, and the 1983 Standards
and Guidelines (issued by the Secretary of Interior)
have clarified procedures to be employed by the
ACHP and SHPO concerning the NRHP. The
interplay between federal regulatory constraints and
agency-level CRM program development is an
especially important aspect of CRM context.
Additionally, in 1971, Executive Order 11593
directed federal agencies to inventory their
properties for cultural resources, and in 1979,
Executive Order 11519 directed agencies to
develop programs and take necessary steps to
protect and enhance environmental quality. These
Executive Orders have now become part of the
NHPA and other acts.

At the most basic level, federal regulatory
constraints mandate that agencies inventory sites
under their jurisdiction and protect the sites that
are significant. Significance is determined in
relation to "historic contexts" which delineate the
problem areas that research should address. When
an agency-level CRM program is established, its
object is to obtain an inventory of cultural
properties, determine which of those properties are
significant with respect to issues identified in
historic contexts, and to provide for protection or
mitigation of significant properties. The
requirement to define historic contexts implies that

“there must be a close linkage between archeology

in a CRM program and the state of development of
research context. This further implies that criteria
for defining and evaluating sites are dependent on

the paradigmatic visions and analytical capacity
components of research context.

However, establishment of a CRM program is a
starting point in the agency-level compliance
process because such programs can be organized in
various ways, and it takes time to do baseline
inventories and to develop historic preservation
plans (HPPs) and historic contexts. Furthermore,
because these elements take time, it is possible
(even likely) that change occurring in the research
context will be sufficient to force revision of HPPs
and historic contexts before they have been
completed. Still further, in many cases, CRM
programs are implemented under conditions where
land-use activities that are to be affected by CRM
compliance are already well under way, so that an
infant CRM program starts off with a backlog of
tasks to perform. Thus, it can be the case that an
agency’s land-use needs call for resolution of CRM
compliance issues before the agency’s CRM
program is in a fiscal or organizational position to
do so according to legal requirements established
by CRM regulations.

Archeology at Fort Hood started off in this kind of
awkward state. Fort Hood’s mission and land-use
patterns were largely established prior to passage
of the NHPA and to the implementation of
compliance directives issued under the authority of
the NHPA. In the absence of a mandate to pay
any heed to cultural resources, land-use patterns
evolved without reference to and, hence, without
regard for potential impacts to archeological sites.
Because Fort Hood is located on a large,
archeologically rich landscape, the locations of
widespread, long-term military training and
construction activities were bound to coincide with
the locations of cultural resources. Thus, when
compliance directives were issued Fort Hood was
automatically out of compliance in the sense that
many potentially significant sites already had been
impacted, and it was possible that many more were
located in places that conflicted with
implementation of ongoing activities.
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3.1.3.2 Historical Basis of CRM Context at Fort
Hood

In the 1970s, Fort Hood responded to directives to
comply with cultural-resource regulations by
establishing a CRM program. The first goal of the
program was to inventory cultural properties on the
base, and a long-term survey process was begun.
Initially, the program was implemented largely
with volunteer labor, but a professionally staffed
program evolved after 1977 (Lintz and Jackson
1994). By the late 1980s, about 95 percent of the
base had been surveyed to identify site locations,
but low funding levels combined with virtually no
subsurface prospection helped to guarantee that a
minimum amount of empirically useable data
would be acquired and that very few sites would
be evaluated for their NRHP eligibility. As a
result, Fort Hood ended up with a large inventory
" of sites, virtually all of which had to be regarded,
by default, as potentially eligible for NRHP
nomination and protection. Indeed, the possibility
of making sound eligibility judgments was severely
hampered by the fact that (1) no research design or
historic contexts had been developed to provide a
basis for assessing significance under an HPP; (2)
no HPP had been developed to govern resource
management under a programmatic agreement
(PA); and (3) no PA had been negotiated between
Fort Hood, SHPO, and ACHP. Thus, although the
CRM program had been enormously successful in
terms of identifying a large number of sites on a
skimpy budget, by the late 1980s, the program
itself lacked the basic structural elements that
would promote fulfillment of compliance and
scientific objectives. To make matters worse,
relations between Fort Hood and SHPO were
polite, but strained (Lintz and Jackson 1994).

In the late 1980s, an effort was begun to remedy
the situation. These efforts led to development of
a PA that was signed in late 1990 and an HPP
“(Jackson 1990) that was implemented soon
thereafter for fiscal years 1990 through 1994. The
mechanism for determining NRHP eligibility was
to be based on NRHP significance standards that
were quoted in full in the HPP and thereby

explicitly acknowledged as the guidelines for CRM
activities on Fort Hood. These standards
ultimately became part of Mariah’s contract: "The
directives relative to eligibility for the National
Register outlined in 36CFR60 and amplified in the
HPP are mandatory. Evaluations or nominations
to the National Register based on other criteria are
not acceptable” (Department of the Army
1991:§C.6.1).

According to the HPP, the NRHP criteria
themselves "are general in nature and must be
interpreted relative to the merits of each site
individually and relative to the number and
redundancy of such sites in the entire inventory"
(Jackson 1990:41). Two standards, delineated in
the HPP and included in our contract as technical
exhibits, were set for all historic and prehistoric
sitess on Fort Hood. These standards refer to
stratigraphic and cultural integrity:

1. PHYSICAL INTEGRITY - The archeological
deposit must represent the in situ remains of
human activity which have not been severely
disturbed by natural soil disturbance such as
erosion, or by subsequent human activity
(Jackson 1990:41-42).

2. CULTURAL INTEGRITY - The particular
deposit must represent a distinct cultural
association or datable sequence. Highly mixed
subsurface deposits and surface deposits of
several or unknown cultural associations do not
qualify (Jackson 1990:41-42).

With respect to prehistoric archeological sites,
these standards refer implicitly, but directly, to
archeological and systemic contexts as we have
characterized them in Section 3.1.1. According to
these standards, a primary dimension against which
to judge significance is whether or not some aspect
of systemic context is, or is likely to be,
represented by artifactual materials embedded in a
depositional matrix that has the potential to isolate
the artifactual materials in behaviorally or
culturally discrete units. Thus, to be significant
under the first two standards, a site need merely be
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characterized by an archeological context that
formed, and under conditions that promote the
segregation of assemblages that can be analyzed as
relatively coherent data bases that have not been
compromised by postdepositional transformation
processes that would introduce serious difficulties
to inferences from archeological to systemic
context. These two standards therefore can be
regarded as "integrity-driven" standards within
which observing a depositional matrix that contains
artifacts that have a high likelihood of comprising
discrete assemblages is presumptive evidence of
cultural integrity.

The HPP delineates two additional standards, also
included in our contract, that must be applied
specifically when determining the significance of
prehistoric sites:

1. CONTEXTUAL RELATIONSHIP - Every
individual site or group of similar sites must
be related in some systematic way to some
well defined series of questions or known gaps
in our data on the prehistory of the region.
(Questions to be addressed must be from)...a
very specific set of contexts in at least 5
research domains. These are (1) environmental
change, (2) cultural chronology, (3) subsistence
patterns, (4) site function/settlement patterns
(5) [sic] cultural affiliations (Jackson 1990:43).

2. INFORMATION CONTENT - To qualify for
the National Register..., the deposit must be
shown to have yielded, or be likely to yield,
information bearing on one or more of the
specific hypothetical questions that has been
previously identified...(in a National Register
Criteria and Testing Plan), or some subsequent
revision of the general research context for the
region, or alternative questions which the
unique nature of the site makes it possible to
frame. Trivial matters or questions long since
answered at other sites cannot be used
(Jackson 1990:43, emphasis added).

The second two standards refer implicitly, but
directly to, research context as we have

characterized it in Section 3.1.2. According to
these two standards, a site is significant if, and
only if, its data content is of sufficient quantity and
quality to be used productively to address a
scientifically interesting, but as yet unresolved,
problem. The third standard lists the general
problem areas of interest with respect to prehistoric
sites. The fourth standard refers explicitly to the
need to assess significance with respect to
established, revised, or newly defined historic
contexts within which CRM activities can be
expected to advance knowledge of prehistory rather
than simply describe additional cases of
phenomena that are well understood. The third
and fourth standards therefore can be interpreted as
"problem-driven" standards according to which a
site is significant if, and only if, its data content
can be used to address a significant problem.

The integrity- and problem-driven standards are
generally mutually reinforcing. Together, they
assure that a significant site is significant precisely
because it contains information that (1) is relevant
to advancing the content of research context, and
(2) occurs under conditions in which archeological
context provides an adequate foundation for
inferences to systemic context. Note that the

' problem-driven standards can in principle override

the integrity-driven standards in some
circumstances. The major, explicit case includes
circumstances under which a site that meets
integrity-driven standards would do very little to
advance knowledge of prehistory. In such
circumstances, a site would not be significant
because it would not address an interesting
problem.

There may, however, be cases where either the
unique nature of the site or the nature of a
specified interesting problem does not require the
integrity specified in the first two standards. An
example of the former is large, contextless, lithic
resource procurement areas (see Section 3.3). An
example of the latter is burned rock middens,
which frequently represent culturally mixed
deposits (violating the second standard), but for
which the issue of patterns of formation, use, and

(662-15)

MARIAH ASSOCIATES, INC.




48 Archeological Investigations on 571 Prehistoric Sites
At Fort Hood, Bell and Coryell Counties, Texas

reuse is a major factor in understanding hunter-
gatherer adaptations in Central Texas (cf. Collins
1991). The problem-driven standards are the
central elements of significance evaluations,
reflecting the importance federal regulations place
on operating within historic contexts.

Thus, the problem-driven standards presuppose
reference to a research design and to historic
contexts from which current and ongoing
information needs can be extracted in order to
distinguish between trivial or resolved issues, and
nontrivial or unresolved issues. However, at the
time Mariah began field work (December 1991),
no research design was in place to delineate the
specific directions, data needs, or historic contexts
for research on Fort Hood. The most recent
research design developed for archeology at Fort
Hood was in draft form (Carlson and Ensor 1991).
This research design clearly was guided by an
ambitious, scientifically interesting vision of how
to pursue research at Fort Hood, but it did not
define research issues at a level of detail that was
implementable without substantial additional
groundwork.

The draft research design ultimately was not
adopted by Fort Hood, and as a result, the National
Register eligibility criteria referred to in the fourth
standard remained unspecified. Unfortunately,
none of the alternatives identified in the fourth
standard were available, either. The state has not
established historic contexts for Central Texas, and
a paper intended to serve as an interim substitute
(Black 1989) defines historic contexts and data
needs at levels of generality that almost any site
would meet, regardless of its quality. Although
Mariah was issued a delivery order to develop a
new research design and significance standards for
Fort Hood (Ellis et al. 1994; see Section 3.4
below), this volume was not completed in time to
serve as a guide for the site evaluation program.

Consequently, when Mariah began work, it was not
possible to use problem-driven standards as explicit
criteria for evaluation. This did not prevent us
from judging sites according to integrity-driven

standards, and in practice, it also did not prevent
us from making certain highly generalized
assumptions about what probably would eventually
emerge as some important classes of data.
However, a major constraint emerged with respect
to fulfilling the HPP’s directive to evaluate sites on
both their individual merits and their redundancy.
In the absence of a research design and well-
developed historic contexts, there is no legitimate
basis for assessing redundancy because there is no
way to identify the problems with respect to which
the assemblage at any given site represents data
overkill. This circumstance had a major impact on
Mariah’s activities because it largely determined
the parameters within which we pursued our work
(see Sections 3.2 and 3.3).

3.1.4 Socioceconomic Context

All archeology takes place in a socioeconomic
context that includes, among other things,
economic, political, and value components (cf.
Leone and Potter 1992). It is widely appreciated
that modern archeology is an expensive pursuit.
Thus, whenever regulatory mandates apply to the
development or potentially destructive use of land,
the potentially high expense of doing archeology
automatically becomes a budget item for any
agency attempting to comply with cultural-resource
regulations. The availability of funds is therefore
a major influence on archeological compliance
activities because the lack of adequate funding
obviates the possibility of doing adequate CRM
research. When public funds are used to perform
CRM activities, several major variables come into
play to determine the level of fiscal adequacy.
The most obvious constraint is the overall size of
the tax base from which funds can be drawn,
which in turn is related to the economy’s ability to
support any given level of taxation.

This implies that regardless of the amount of
revenues actually collected by a government,
archeological programs compete with government
and government-supported programs for a share of
available revenues. Hence, the amount of public
funding available for archeology is directly
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contingent on perceptions of the value of
archeology relative to other potential uses for tax
revenues. These perceptions in turn are contingent
on perceptions of what archeology does.
Paradoxically, although the general public (which
includes politicians, scientists, and employees of
agencies regulated by CRM laws) appears to have
a widespread fascination with archeology, and
generalized level of support for it, publicly
supported funding levels are low and do not appear
to reflect the public’s interest in archeology
(LeBlanc 1991).

A reason for this low level of support may be
partly related to a widespread misunderstanding of
the nature of modern archeological practice. Many
people perceive archeology as a discipline whose
major goal is to collect pretty or interesting
artifacts, a perception that would have been largely
correct 75 years ago. Indeed, many devoted
avocational archeologists and (and, perhaps, some
professional archeologists [cf. Black et al. 1992]
for such a claim) appear to believe that artifact
collection is archeology’s primary objective. This
situation may actually be fostered by archeologists
themselves as a result of the nature of the
archeological profession. Professional
archeologists are much like scientists in
agricultural research (Busch and Lacy 1983;
Thompson et al. 1991): their research results are
circulated narrowly in media that are unlikely to
reach nonspecialists; their careers are advanced by
research that enhances developments in research
context; and their careers are not advanced very
much by efforts to make research relevant to
broader social concerns. Indeed, it often appears
that archeology is conducted primarily for other
archeologists (Black et al. 1992). To the extent
that archeological research is made available to the
general public, it usually is couched in terms of
lists of interesting facts about prehistoric people or
in terms of artifacts that have been found

‘(especially pretty ones) rather than being couched

in terms of knowledge that could be relevant to
public policy (cf. Leone and Potter 1992).

To illustrate, in 1991, one of the authors (Ellis)
was part of a research proposal to the National
Science Foundation’s Ethics and Values in Science
program. The proposed research involved a team
of philosophers, anthropologists, agricultural
scientists, and archeologists who were to explore
the nature of "sustainable agriculture”" in order to
provide an understanding of what it would mean
for agricultural scientists to perform basic research
upon which to base sustainable agricultural
technologies. The reviewers unanimously liked the
proposal, but they also unanimously wondered how
archeologists could make a meaningful
contribution.  Since the reviewers, like many
members of the avocational community, were
unlikely to be familiar with technical archeological
literature, it is easy to believe that they would be
unfamiliar with archeology as a discipline capable
of modelling long-term relationships between
people, their technologies, and their environments.
Their reaction to the proposal, therefore, was both
understandable and predictable.

To the extent that avocational archeologists and
members of the nonarcheological scientific
communities fail to view archeology as more than
the search for artifacts, it is genuinely unsurprising
that members of the wider public place a low
monetary value on archeological research. If it
were true that archeology’s goal is to collect
artifacts, the general public would be correct in
judging that archeology is not worth the price.
Since the heads of agencies under the jurisdiction
of CRM regulations are members of the general
public and, therefore, likely to share its values and
concerns, it would not be surprising for them to
place a low monetary value on CRM activities.
Indeed, even if agency heads appreciate the nature
and potential contributions of modern archeology,
they still have major incentives to fund archeology
at minimal levels because such funding comes
from a finite budget, and archeological research
therefore necessarily comes at the expense of
fulfilling their primary mandates. Since agency
heads can expect to be evaluated on how well they
fulfill their primary mandates, it is never surprising
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if they give CRM activities low priority for
funding.

The presence of a large number of unevaluated
sites on Fort Hood is a direct consequence of the
low priority that was assigned to CRM activities in
the 1970s and 1980s (Lintz and Jackson 1994). It
probably is not a coincidence that increases in
funding levels started at a point when the CRM
program came under the administration of someone
who had knowledge of, and experience with, both
the practice of archeology and the socioeconomic
realities of Army bureaucracy and the military
profession. It probably also is not a coincidence
that increases in funding levels began when
regulatory pressures started to approach a point
where noncompliance on CRM issues could lead to
sanctions that might have had severe impacts on
Fort Hood’s ability to fulfill its primary mandate.

The Fort Hood HPP reflects the conflict between
noncompliance and the Army’s mission by
prioritizing areas within which the assessment
process would be completed. Maneuver areas,
within which sites may be subject to widespread
damage as a result of training activities involving
large numbers of armored and other vehicles, were
assigned the highest priority because sites there had
the highest likelihood of adverse impacts. The
live-fire zone, more or less in the center of the
base, was assigned a lower priority because sites
there are less subject to damage in general. Except
in the case of specific construction projects that
would impact sites, evaluation and other CRM
activities would be deferred. Other areas on the
base are designated as environmental set-asides and
are off-limits to training and other activities or
have very limited access, especially with respect to
traffic and construction. CRM activities in such
areas will generally be deferred unless vandalism
or other circumstances impose a need for
immediate treatment. @ As a result of this
prioritization, virtually all of the sites evaluated by
Mariah were in maneuver areas.

3.1.5 Summary

The foregoing, overly long discussion lays out the
background against which Mariah performed its
activities. There are intimate relationships between
archeological context, research context, and the
significance standards expressed in the HPP under
which Mariah worked, and Mariah’s methods for
small and large sites were contingent on the use of
these concepts. The absence of a well-developed
research context (which will be discussed further in
Sections 3.3 and 3.4) had a direct impact on the
possibility of bringing the full range of significance
standards to bear in the evaluation process. Thus,
the state of development of CRM context at Fort
Hood interacts with the state of development of
research context to directly shape the results of the
project. The discussion of socioeconomic context,
although important to the project as a whole, is
primarily important with respect to the evaluation
of large sites. Its introduction here, however,
underscores the fact that real-world concerns are
the reason why the project took place at dll,
because putting off decisions about site eligibility
is no longer a viable option for high-use areas of
Fort Hood.

'3.2 EVALUATION OF SMALL SITES

The scope of work (SOW) issued to Mariah by the
Army (Department of the Army 1991) called for
evaluation of up fo 692 prehistoric sites out of
1,022 that had been previously identified and
placed on the Fort Hood inventory.  The
prehistoric inventory was divided into five size
categories as shown in Table 3.1. Of the 692 sites
covered by the SOW, 170 were described as being
in heavy-use maneuver areas, 333 in moderate-use
maneuver areas, and 189 in light-use maneuver
areas. The SOW distinguished between small sites
and large sites, classified as lithic procurement
areas, and defined small sites as sites less than
75,000 m% This section discusses the research
design issues relevant to the development of
procedures for evaluating small sites.  The
discussion is relatively brief because foregoing
discussions have covered much of the relevant
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Table 3.1 Size Categories of Prehistoric
Sites at Fort Hood.

Category Size (m®» % of Inventory

1 <25,000 67 %
2 25-50,00 12 %
3 50-75,000 5%
4 75-100,00 4 %
5 >100,000 11 %

ground. However, it still is necessary to describe
the issues to be addressed by the methods for small
sites (Chapter 4.0). Research design issues related
to methods for evaluating large sites are discussed
in Section 3.3.

3.2.1 Archeological and CRM Contexts for
Evaluating Small Sites

Stipulations in the SOW recognized the
significance of archeological context as expressed
in Section 3.1.1 by specifying that:

Post-depositional taphonomy is of critical
importance to eligibility status.  Ample
evidence exists from on-site inspection and
geomorphological studies to indicate that many
prehistoric sites in the Hood inventory are
eroded, redeposited, or deflated. Except in
special and rare circumstances (i.e.,
Paleoindian occupation sites), totally disturbed
sites no longer in primary context have little to
offer to the better understanding of Central
Texas prehistory other than a record of their
presence on the landscape and chronological
affiliation if ascertainable. This information is
already on record in the Hood inventory
(Department of the Army 1991:C-8).

‘Thus, the SOW stipulated that integrity-driven

significance standards would be the primary
dimension for evaluating small sites while
acknowledging that problem-driven concerns could

lead to exceptions. A major goal of evaluation
therefore was to provide:

Determination of the presence/absence of in
situ deposits..., both to reduce the inventory of
protected sites to those potentially eligible, and
to reduce the size of those sites arbitrarily
enlarged by previous survey methodology to
the actual area of in situ deposits (Department
of the Army 1991:C-8).

The SOW outlined the general parameters within
which this goal was to be achieved. It specified
that a team consisting of a geomorphologist and an
archeologist would provide an initial evaluation of
each site to determine whether some or all of the
stratigraphy at the site was conducive to the
preservation of archeological materials in suitable
depositional matrices.  Although the SOW
specifically names erosion, redeposition, and
deflation as principal causes that would produce
unsuitable archeological contexts, the integrity-
driven significance standards also implicate
palimpsest overprinting and site destruction via
vandalism, training, or other human activities as
specific sources of contextlessness that would
negate eligibility. As a result, any given small site
(or portion thereof) might be judged ineligible for
any one of a wide range of reasons or for a
combination of reasons. For example, one part of
a site with surfaces that have been stable and
undamaged since the Pleistocene would be deemed
ineligible because of its palimpsest assemblage,
whereas another part of the same site might be
ineligible because all of its archeological materials
occur in a plow zone. If the initial visit showed
that all or part of a site had the geomorphic
potential to contain archeological materials in
secure stratigraphic context, the SOW stipulated
that areas with such potential would be subjected
to shovel testing to determine whether subsurface
archeological deposits were present.

As noted in Section 3.1.3, no general research
design or historic contexts were available (1) to
sort out the exceptional or rare cases for which
integrity-driven standards alone might not be
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adequate, or (2) to identify the specific kinds of
data that must be present to meet problem-driven
standards. Archeological common sense and the
SOW itself provided some guidance on this issue
with respect to data types, and the topic areas
specified in the third significance criterion
provided some guidance with respect to general
problems that eligible sites must be capable of
addressing. With regard to appropriate data, the
SOW referred to analyses of "archeological,
ecological, and geological materials," among other
unnamed items (Department of the Army 1991:C-
7). It also referred to a wide range of fairly
specific botanical and faunal materials and
laboratory processes (e.g., radiometric and isotopic)
that might be used (Department of the Army
1991:C-7). Since all of these materials can be
used to address the topics listed in the significance
standard, it was safe to assume that archeological
common sense would be a reasonable guide when
making judgments about the presence of useful
data in appropriate archeological contexts.
However, these assumptions about what was likely
to be relevant data were not construed to exhaust
the list of what would ultimately turn out to be
relevant data under a comprehensive research
design. Furthermore, even these assumptions were
not sufficient to allow for using the redundancy
feature of the HPP as a significance criterion
because there was no basis for determining the
degree to which a given kind of data was
unnecessary. Thus, the development of methods
for evaluating small sites proceeded under the
assumption that future clarification of important
research issues could require us to reevaluate some
of our previous eligibility judgments.

3.2.2 Impact of Socioeconomic Context

The main influence of socioeconomic context is
the impact of site selection on the empirical results
that could emerge from the evaluations. The sites
‘Mariah was directed to evaluate were chosen
because their geographic locations place them in
high-use areas. This selection process had nothing
to do with producing a random or otherwise
scientifically appropriate data base. While this

issue had no impact on Mariah’s methods for
evaluating sites, it did have an important bearing
on what we could do with the data we recovered
during the project. Most archeologists, ourselves
included, cannot resist trying to do something with
a data set once it is in hand, especially when that
data comes from a very large number of sites
distributed over a fairly large area. The main
impact of socioeconomic context, therefore, was
that it yielded a sample of sites that may not
represent what is present at Fort Hood as a whole.
As a result, empirical analyses performed on the
data must be appropriately restrained.

3.3 EVALUATION OF LITHIC RESOURCE
PROCUREMENT AREAS

This section discusses the very large sites that have
come to be known as LRPAs on Fort Hood. The
processes of site-definition and site-management
over the years produced a class of extremely large
sites (generally larger than 75,000 m?)
characterized by an absence of documented internal
differentiation that could be made relevant to
clearly defined archeological goals and, hence, to
rational management. The existence of a large
number of very large LRPAs, therefore, produced
a situation that can best be designated as "the
LRPA problem" because LRPAs produce a series
of real-world problems that are awkward to resolve
in any straightforward way. The procedures used
to evaluate LRPAs are fully discussed in Chapter
5.0, but the LRPA problem has conceptual and
historical roots which must be understood before
the rationale for the evaluation procedures can be
fully intelligible. Hence, preliminary
considerations are presented here as background
for discussing the particular strategies and tactics
by which Mariah addressed the LRPA problem.
Without this background, our approach to LRPAs
will not be fully understood. Furthermore, a full
discussion of what we faced at Fort Hood may be
helpful for others who may need to address similar
problems elsewhere.

This section begins with a discussion (section
3.3.1) of the CRM context within which the LRPA
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problem evolved. The discussion of CRM context
includes a history of the evolution of the definition
of the term "LRPA," a discussion of the
contractual constraints that govern evaluation of
LRPAs, and a discussion of the circumstances
under which the evaluation of LRPAs began.
Section 3.3.2 characterizes the ways in which the
notions of archeological and systemic context
affect LRPAs, which raises the crucial issue of
whether or not they have anything at all to
contribute to archeological research. Section 3.3.3
shows that the current analytical capacity of
research context is sufficiently developed to allow
LRPAs to contribute to advances in archeological
knowledge in ways that are consistent with the
research design in place at Fort Hood. It also
shows that there are realistic possibilities for
technical advances that would improve the data
potential of LRPAs. However, the discussion of
research context also shows that the current utility
of LRPA data is limited by our poor understanding
of other elements of prehistoric adaptations. These
limitations are crucial because the socioeconomic
context for archeology at Fort Hood (Section 3.3.4)
is characterized by influences that could lead to
interpreting the "limited utility" of LRPA data as
"marginal utility" or "low utility." Thus, a major
element of the LRPA problem is how to evaluate
sites which have assemblages that are difficult to
interpret but that also address a small but important
archeological problem.

3.3.1 CRM Context of the LRPA Problem

The methods of identifying and recording sites at
Fort Hood were not extremely successful at
delineating boundaries, internal site structure, or
behaviorally meaningful subdivisions of large sites
defined on the basis of surface data. Most surveys
conducted on Fort Hood were conducted on parcels
subdivided on 1 km quadrants (Briuer and Thomas
1986). Each square kilometer was covered by
‘pedestrian surveyors spaced at 30 m intervals.
Each surveyor would note artifacts and features on
topographic maps or aerial photographs. After the
quadrants were covered, tentative locations of sites

would be identified from the compilation of
information.

The decision to define a site was based on what
can be called the "two-tool rule." According to
Ensor (1991:23), "Prehistoric sites are defined
whenever two or more stone tools (e.g., dart or
arrow points, preforms, scrapers, or cores) are
found within 5 m of each other." Following
decisions to define a site, teams of two would
return to formally document the resource. Site
recordation involved establishing a site datum,
walking six to eight radii from the datum to
establish site boundaries, monitoring artifact and
vegetation densities along a single "bead line"
subdivided into 1 by 5 m intervals through the
long axis of the site, and completing site forms,
site maps, and photographic documentation of the
site. The only artifacts systematically collected
were temporally diagnostic arrow or dart points.

Ensor describes the results of site definition as
follows:

Site definitions tend to include a fairly
large area within which there were several
spots containing a concentration of
artifacts or debitage. This is particularly
true of areas in which chert outcrops are
present at the surface and thousands of
square meters contain chert nodules and
flakes. Since it is not always readily
apparent which flakes are natural and
which are the result of human activity, the
entire chert field is often designated as a
site. These ’sites’ obviously represent a
complex situation in which human use of
the chert field has been repeated over a
long period of time....Identifying the entire
chert field as a site is an interim strategy
to provide the entire area with some
protection until a more detailed survey can
be conducted. Such a strategy is only
possible in situations where sites are not
slated for imminent destruction by some
construction activity, but will instead be
the basis for a site protection
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program....While this approach to site
boundaries makes sense from a cultural
resources protection perspective, it makes
the analysis of the data more complicated,
since nearly all of the sites probably
represent multiple occupations (Ensor
1991: 23).

Ensor’s mention of the problem of distinguishing
natural from cultural flakes raises an issue that is
relevant to the definition of large LRPAs. Many
chert-bearing areas on the base were subjected to
long-term cultivation and 35 years of armored-
vehicle maneuvers before federal laws required the
inventory and management of cultural resources.
These impacts have created a great deal of chert
debris that frequently has the attributes of lithic
artifacts such as flakes, cores, and expedient tools.
For example, when sites 41CV114 and 41CV115
(both of which are LRPAs) were recorded, the
field archeologists observed that the widespread
presence of "tankifacts" made it difficult to identify
site boundaries. Moreover, much of the base
appears to have been subject to periodic fires that
can create pseudoartifacts that resemble the effects
of heat-treatment of chert during tool production.
Since many of the large sites in chert-bearing areas
occur on surfaces that have been heavily impacted,
the site-definition process can be assumed to have
been affected to an unknown extent by the
presence of pseudoartifacts as well as natural
flakes.

The recognition of problems associated with large
sites in chert-bearing areas has created subtle, yet
interesting, conceptual and semantic problems. In
the passage cited above, Ensor (1991:23) discusses
the fact that some extremely large sites were
defined on Fort Hood. In his discussion, large
sites in chert-bearing areas are examples of a kind
of large site that was defined for CRM purposes,
but for which the process of identifying
behaviorally significant subdivisionsis complicated
by the presence of background noise in the form of
chert objects with ambiguous origins. In the
development of the Fort Hood CRM program, the
example somehow evolved into a characterization

of virtually all large sites (Department of the Army
1991:C-10). In effect, all large sites came to be
designated as LRPAs that "reflect the lumping of
many discrete remains of lithic resource
procurement activities into huge upland sites or
human activity localities, encompassing many
isolated and discrete temporal and spatial
events...[which] as a general rule have a surface
area greater than 75,000 square meters"
(Department of the Army 1991:C9-10). Thus, in
actual management practice, the term "LRPA"
refers specifically to large sites (more than 75,000
m?) which, because of their very large size, require
special attention and merit evaluative procedures
different from those employed on smaller, more
discretely defined sites. =~ However, Ensor’s
comment identifies largeness as a problem that
affects interpretation of site-level results, and not
as a problem that affects management.

Extension of the term "LRPA" to any very large
site conceptually undermines the interpretive utility
of the term, in much the same way that the burned
rock midden concept historically may have
inhibited communication and formulation of
research objectives which could effectively deal
with midden resources (cf. Ellis 1994a). In some
instances, LRPA refers to areally extensive
distributions of artifacts in settings far from actual
chert resource areas. At the other extreme, sites
less than 75,000 m? occur within chert resource
areas and contain evidence of lithic-procurement
behavior. These sites are not classified as LRPAs
because they fail to meet the size criterion. If size
is the only criterion for classifying a site as an
LRPA, then the behavioral and functional
implications of lithic procurement sites become
meaningless. Indeed, the large size of sites
classified for management purposes as LRPAs,
combined with the semantic implication of the
term LRPA, creates an interesting and complex set
of issues that must be addressed (in Sections 3.3.2
and 3.3.3) in terms of archeological/systemic
context, and current research context as outlined in
Section 3.1.
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Several of Mariah’s delivery orders called for
determining the NRHP eligibility for LRPAs.
Ninety-four LRPA sites were evaluated under
delivery orders covered by this report. The SOW
specified that:

The contractor shall...construct, submit, and
upon approval, execute a separate, multi-
disciplinary research design to evaluate such
LRP areas and other types of sites which may
be embedded within their perimeters....The
methodology of such a research design shall
include cost-effective strategies for...the
recovery of data appropriate to the evaluation
of such sites for National Register eligibility
and potential for scientific research
(Department of the Army 1991:C-10).

Because LRPAs comprise a functionally unique
kind of site, the possibility of addressing
alternative questions creates a tension between
integrity-driven significance standards, which
emphasize depositional and cultural integrity, and
the problem-driven standards, which emphasize
utility with respect to addressing nontrivial,
unanswered questions. Thus, in order to assess
LRPA sites, it was necessary to show that they
either could or could not be integrated into a
research program as cultural resources capable of
providing data suitable for advancing archeological
research beyond what has already been well
established.

However, as noted in Section 3.1.3, no general
research design was in place when Mariah began
work. Because the contractual obligation to
develop an LRPA-specific research design was
contingent on the research issues identified in the
general research design for Fort Hood, it was not
possible to coherently pursue evaluation of LRPAs
for their special attributes (cf. Trierweiler 1994a).
However, field work could not await completion of
“the general- and LRPA-specific research designs.
As a result, evaluation of LRPAs was begun
according to procedures established to evaluate
sites for their potential to contain artifactual
assemblages in undisturbed archeological context

(see Section 3.2 and Chapter 4.0). Proceeding
along these lines was deemed to be reasonable
because no matter what research issues would
eventually emerge from an acceptable research
design, the nature of archeological context would
be a variable relevant to determinations of
significance for LRPAs, even if it did not end up
being decisive in all cases.

3.3.2 LRPAs and Problems of Archeological
and Systemic Context

The preceding discussion has alluded explicitly and
implicitly to several problems of the relationship
between archeological and systemic context. These
problems are relevant to whether or not an LRPA
can meet the general integrity-related significance
standards delineated for all sites in the Fort Hood
HPP. The most serious problem is interpreting the
behavioral significance of artifacts from contextless
assemblages. However, an important problem also
emerges from defining LRPAs as any site larger
than 75,000 m>.

As noted above, the boundaries of LRPAs include
upland surfaces. The upland surfaces in Fort Hood
have been stable or erosional since the Pleistocene
(see Chapter 2.0), which means that the rate of net
natural deposition has been very low. It therefore
follows that whenever prehistoric artifactual
materials were deposited on the uplands, they
would be left in a stratified matrix only if they
were deposited in a rapidly aggrading cultural
deposit (e.g., burned rock midden or mound) or in
a sinkhole, rockshelter, or other similar natural
setting that captured Holocene-age sediments.

As a result, most LRPAs are characterized by
artifact assemblages for which archeological
context includes no reliable stratigraphic
segregation. This means that data from most
LRPAs cannot be subjected to analysis in terms of
reliable artifact-to-artifact associations because
there is no stratigraphic ground upon which to
infer that artifacts belong together as a functionally
or culturally integrated assemblage. Since
identifying artifact associations on the basis of
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stratigraphic relationships is the mainstay of
archeological practice, analysis of data from most
LRPAs cannot be performed using archeology’s
most powerful tool. Moreover, long-term erosion
in many cases has redistributed artifacts
horizontally in unknown ways across upland
surfaces. As a result, spatial contiguity is an
especially poor index for establishing assemblage
content. This problem is further compounded in
many cases by impacts from cultivation,
maneuvers, and fires. Cultivation and maneuvers
are major cultural transformation processes, and
fires and erosion are major natural transformation
processes (Schiffer 1987) that have affected sites
on the base. These impacts can make it difficult to
distinguish reliably between prehistoric artifacts,
prehistoric artifacts modified by historic activities
and natural processes, and pseudoartifacts created
by historic activities and natural processes.

Consequently, inferences from archeological to
systemic context are necessarily difficult at best for
upland LRPAs. Furthermore, even under the best
of circumstances, it is extremely unlikely that
small, individual sites reflecting discrete cultural
components can be reliably identified within the
boundaries of upland LRPAs because to do so
would require making reliable inferences about the
nature of systemic contexts reflected in the
archeological context of LRPAs. This, however,
appears to require tight stratigraphic controls.
Interestingly, therefore, the preceding
considerations largely eliminate any realistic
possibility of resolving Ensor’s version of the
LRPA problem as a problem of replacing large
sites defined for CRM purposes with small sites
defined to represent probable elements of systemic
context. It does not, however, make the LRPA
problem go away because it does not change the
fact that Fort Hood has very large sites for which
it is necessary to determine what to do. At this
point, the management definition of LRPAs as
“large sites complicates matters considerably.

As noted in Section 3.3.2, the boundaries of
LRPAs were established on the basis of the two-
tool rule and the spatial contiguity of surface

artifacts without regard to the depositional nature
of archeological context. LRPA boundaries also
were established without regard to whether or not
naturally occurring chert was an element of the
depositional matrix contained within a site’s
boundaries.  Since the effective contractual
definition of an LRPA is a large site, any given
LRPA may or may not have been composed
entirely of ancient surfaces, and any given LRPA
may or may not have been a functional LRPA. In
principle, therefore, although the discussion so far
has implied that LRPAs are upland sites, the
process of evaluating LRPAs has to accommodate:
(1) the possibility that a large site is composed
entirely of ancient surfaces, entirely of Holocene
depositional matrices, or some combination of the
two; and (2) the possibility that a large site may or
may not have been a source of chert.

Indeed, the results of evaluating LRPAs on the
basis of their geomorphic potential to preserve
artifactual assemblages in segregated stratigraphic
context showed that only 23 of the 94 examined
are composed entirely of upland or other ancient
surfaces. Of the remaining sites, all have some
upland or other ancient surfaces within their
boundaries. Hence, LRPAs at Fort Hood are
highly variable with respect to the stratigraphic
nature of archeological context within their
boundaries. Moreover, 28 out of 94 sites either
had no naturally occurring chert onsite or nearby,
or had too little naturally occurring chert to justify
inferring that the site had significant potential as a
locus of lithic-procurement activities. Other LRPA
sites had onsite chert outcrops or had chert
available nearby, especially in stream channels.
Even in cases where chert was available onsite or
nearby, however, the density of the natural chert
ranged from dense pavements of cobbles in, and
downslope from, outcrops, to sparse distributions
of ancient lags left on the surface by long-term
erosion (see Chapter 6.0). Hence, LRPAs at Fort
Hood also are highly variable with respect to the
degree to which it ever was possible for lithic-
procurement to be a major onsite activity in
systemic context.
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Since many of the LRPAs occur on stable upland
surfaces with minimal post-Pleistocene deposition,
they have negligible chances for containing cultural
components in an archeological context that allows
for stratigraphic separation of assemblages of
different ages. As a result, evaluating them
according to integrity-driven standards would lead
automatically to judgments that they are not
significant. The LRPA problem is therefore not
merely a problem of finding a way to divide large
sites into behaviorally meaningful small sites (as
suggested by Ensor and by SOW specifications; it
also is a problem of determining whether or not
there is a way to productively use data from large
sites in which much of the artifact base is useless
for any archeological problem that requires
stratigraphic segregation of artifact assemblages.
In the case of large sites which lack naturally
occurring chert and are characterized in whole or
in part by contextless assemblages, solution of the
LRPA problem is fairly straightforward: such sites
can be evaluated according to procedures used for
small sites (see Chapter 4.0) under the assumption
that the absence of stratigraphic segregation
negates any realistic possibility of contributing
significant data to archeological research. Division
of such sites into smaller, more manageable units
can be based on judgments that some parts of large
sites satisfy the integrity-related significance
standards, whereas others do not. However, in the
case of large sites which have naturally occurring
chert and are characterized in whole or part by
contextless assemblages, there remains the problem
of determining whether research context can
provide an overriding rationale that favors
preservation of functional LRPAs according to
problem-driven significance standards established
specifically for prehistoric sites.

3.3.3 Developments in Research Context

While Mariah was evaluating LRPAs according to
integrity-related significance standards, drafts of
reports on relevant research began to emerge for
the Fort Hood area. In 1992, Texas A&M
University submitted draft research reports on field
work conducted in 1990 at Bull Branch (Carlson

1993) and in 1991 at the Henson Mountain
Helicopter Range (Carlson 1992). During the later
stages of integrity-driven evaluation of LRPAs,
Mariah submitted to Fort Hood a draft of a general
research design (Ellis et al. 1994). These drafts
contained elements that could influence the
significance of LRPAs.

3.3.3.1 The Texas A&M Reports

The Bull Branch report is notable because it
contains a chapter (Dickens 1993) which proposes
an initial, partial taxonomy of Fort Hood cherts
and attempts to describe lithic artifacts from test
excavations in terms of this taxonomy. Although
the chert taxonomy should be regarded at best as
an initial approximation of the cherts available on
Fort Hood (see Chapter 6.0, this volume), Dickens’
work is nonetheless an important milestone in the
development of data bases suited to the
development of lithic procurement research. On
the basis of the chert taxonomy, tool analysis, and
debitage analysis, Dickens (1993:114) concludes
that specific cherts were preferred for some
specific tools, and that heat treatment of chert may
have increased from the Late Archaic to the Late
Prehistoric period. Regardless of whether one
accepts his technological descriptions and
conclusions, Dickens has shown that attempting to
relate tools and debitage to chert sources can
establish a productive basis for interpreting

“aboriginal behavior in an area that has abundant,

variable chert resources within the foraging and/or
logistical radii (per Binford 1980) of any site on
the base.

The Henson Mountain report also is notable
because it contains chapters relevant to lithic-
procurement issues. Included in this draft is a
chapter (Shafer 1992) which specifically addresses
the research potential of LRPAs, focusing on site
41CV207 (the "Snoopy" site). Shafer’s chapter is
a good but general overview of the potential of
upland LRPAs, a topic that has not been studied in
depth in Central Texas. As such, Shafer’s chapter
serves as an exploratory prospectus for dealing
with LRPAs. Major questions addressed by the
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report are (1) the importance of LRPAs; (2) their
data potential; and (3) how they can be managed.

Shafer discusses the importance of the LRPAs by
arguing that the Edwards chert was economically
valued as a prehistoric resource. The primary
research issue for LRPAs is summarized as one of
characterizing diachronic variability in the
prehistoric strategies which were used to obtain the
chert resource. Different procurement strategies
are argued to have different implications for
substantive questions of prehistoric group size,
social structure, mobility, and territoriality. A
popular model of resource procurement contrasts
so-called embedded and direct strategies (per
Binford 1979) that may imply very different
approaches to the integration of lithic procurement
into other activities.

Shafer sees LRPAs as being amenable to two basic
kinds of analyses: technological analysis and
source analysis. Investigations of technology
include both trajectory analysis and debitage
analysis. Trajectory analysis identifies sequential
steps in reducing lithic cores from parent material
to tool and then statistically characterizes the
artifact assemblage along a linear reduction
trajectory (Collins 1975). Debitage analysis may
include detailed attribute analysis and (more
expediently) mass analysis (Ahler 1972). Source
analysis may involve trace element fingerprinting
using neutron activation (Leudtke 1992) or
fluorescence techniques (Hillsman 1992), or may
involve focus on microfossil inclusions in the chert
(Luedtke 1992). These methods assume that
alternative raw material sources have been
similarly characterized.

Steps recommended by Shafer (1992) to mitigate
LRPAs were: (1) definition of the geologic and
geographic context of the immediate lithic source;
(2) mapping of the LRPA within that context; (3)
“collection of a sample of the chert to determine
variability in the raw material; and (4) collection of
a sample of the artifacts to determine the cultural
variability (including technological and
chronological) present at the site. Collection of

artifacts and chert specimens was recommended to
include both random and opportunistic samples.
In-field recordation of artifacts was suggested as a
means to avoid bulky collections. Observations on
the collected (or field-recorded) materials in a
sample unit was to include: (1) density and size
grade of all materials; (2) frequency of various
types of cultural materials vs. noncultural
materials; (3) frequency of core types; and (4)
variability and condition of the chert material
(including burning).

Shafer believes that it is possible to investigate
lithic-procurement ~ behavior through in-field
analysis of large samples of lithics over the surface
of a site. Investigating the extent of trade of Fort
Hood cherts could be based on samples of different
cherts from the base collected to establish spatially
documented reference collections. Determining the
degree of horizontal segregation of components
was judged to be the key to addressing these
questions by using temporal diagnostics to identify
the location, size, and number of temporally
distinct artifact concentrations. Finally, it was
speculated that buried components possibly may be
present on or near lithic procurement sites, and that
these components would help to identify
procurement patterns.

Also in the Henson Mountain report is a chapter
that implements some of Shafer’s (1992)
programmatic  suggestions. In addition to
investigations at the Snoopy site (41CV207), which
contained distinct quarry and campsite components
within its boundaries, the Henson Mountain project
also involved work at other nearby campsites
(41CV869 and 41CV876) that did not have
naturally occurring chert within their boundaries.
Judging from diagnostic projectile points, these
sites were a locus of activities from the
Paleoindian through Transitional Archaic periods
(Mesrobian et al. 1992). Dickens and Dockall
(1992) compare lithic data from collections on the
chert outcrop at the Snoopy site to lithic data from
collections at nearby campsites.
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Surface collections from the Snoopy outcrop
showed that there were numerous cores with
reduction scars evincing cobble testing and
production of primary macroflakes. In contrast,
cores recovered off of the Snoopy outcrop and
from nearby campsites were too small to produce
the macroflakes evident on the outcrop cores and
appeared to have been used for production of small
flakes and tools. The primary macroflakes
themselves were distributed at both the quarry and
the nearby campsites, suggesting to Dickens and
Dockall (1992:85) that, "Production and initial
selection and culling occurred at the
quarry/procurement area, with secondary culling
occurring at the quarry campsite."

Debitage analysis was performed on collections
from the quarry/procurement area, from campsites
off of the outcrop at the Snoopy site, and from the
nearby campsites (41CV869 and 41CV876).
Interestingly, however, a debitage analysis for
campsite assemblages showed very large
percentages of small primary flakes (i.e., small
flakes with cortex covering one side). This result
is largely unexpected in the stage-analysis used by
Dickens and Dockall, because in an idealized
reduction trajectory, most cortex would be
removed prior to the production of most small
flakes, since most cortex would be removed during
the first stages of tool production when the largest
flakes are produced. The campsites, therefore,
initially appeared to be characterized by primary
reduction activities. On the other hand, an
examination of debitage from the
quarry/procurement area showed that primary
flakes represented a very small proportion of the
debitage assemblage. = The quarry debitage
assemblage was dominated by small secondary and
interior flakes that are characteristic of later stages
of an idealized reduction trajectory. The
quarry/procurement  area, therefore, initially
appeared to be characterized by later stages of tool
production, which conflicted with core data that
implied early-stage reduction activities.

The debitage evidence was puzzling and led
Dickens and Dockall to examine the nature of the

chert itself in an attempt to explain the anomaly
(Dockall 1992, personal communication to Ellis).
Upon working with the chert available at the
outcrop, they found that the closer the chert was to
the middle of any given cobble, the more difficult
it was to work. Thus, they concluded: (1) that
macroflakes were the major item procured at the
quarry; (2) the anomalous quarry debitage reflected
activities to prepare striking platforms on cores;
and (3) the anomalous campsite debitage reflected
later-stage reduction of lithic nuclei that happened
to be largely corticated because the most desirable
chert was closest to the cortex. On the basis of
these conclusions and the additional assumption
that the campsites were occupied for the purpose
of procuring lithic materials, Dickens and Dockall
inferred that chert materials (primarily
macroflakes) were procured on the outcrop. These
materials were then taken to the nearby campsites
and further reduced into tools for later use at more
distant base camps.

3.3.3.2 The Research Design for Fort Hood

In early 1993, a general research design was
submitted by Mariah and accepted by Fort Hood.
This research design (Ellis 1994a, 1994b; see
Section 3.4) focuses on the history of human
adaptation at Fort Hood. Consequently, the
general research design also focuses on identifying
the decision-making patterns that governed human
behavior in order to identify patterns of stability or
change in the adaptively significant behavior of
hunter-gatherers who occupied Fort Hood for any
given part of their annual/seasonal activities during
any given period of prehistoric time.

The general research design is predicated in large
part on a theory of technology in which the
concrete components of technologies are
combinations of raw materials, tools, and
organizations directed toward goals (Ellis 1994a).
In this theory, an organization is part of a
technology, and not separate from it. Given this
concept of technology, the general research design
conceives of technological analyses as frameworks
within which the researcher attempts to identify

(662-15)

MARIAH ASSOCIATES, INC.




60 Archeological Investigations on 571 Prehistoric Sites
At Fort Hood, Bell and Coryell Counties, Texas

sequences of activities performed in certain ways
in order to attain goals. The concept of technology
distinguishes between support-technologies that
provide the raw materials and tools and wuse-
technologies within which consumption goals are
actually achieved. Thus, a technological system
for consuming a subsistence commodity may be
composed of a number of support-technologies that
provide the goods needed for the use-technologies
which are used to produce and consume that
commodity. This means that part of the problem
to be resolved in the identification of adaptively
significant decision-making patterns isto determine
how hunter-gatherers at Fort Hood equipped
themselves with the means to pursue goals, which
in turn involves determining how they balanced
activities in their support-technologies against
activities in their use-technologies.

Given that many of the tools employed in
prehistoric use-technologies were made of stone, it
is necessary to obtain an understanding of the
relationship between the acquisition and use of
stone tools if one is to be able to determine how
hunter-gatherers at Fort Hood achieved workable
trade-offs between their tool-production and
commodity-production activities. Any use-
technology that involves stone tools is therefore
related to a support-technology that produces tools
and a procurement technology that acquires raw
materials. These activities must be organized
around each other and around activities in other
technological systems. In other words, given that
the production of stone tools was a preliminary
step in many other adaptively significant activities,
it is necessary to understand how raw-material
procurement was integrated into other activities.
For example, were raw materials procured on a
catch-as-catch-can basis whenever people were
near lithic raw materials (i.e., in an embedded
strategy)? Were special missions organized to
acquire raw material from sources some distance
‘away from residential sites (i.e., in a direct
strategy)? Since each of these extremes implies a
specific way of balancing procurement activities
against other activities, each extreme therefore also
implies that raw-material procurement and stone

tool production reflect very different decision-
making structures.

At any given time, of course, acquisition of raw
materials could have been conducted according to
a strategy lying somewhere between these
extremes. In fact, procurement strategy could have
varied from season to season as other activities
changed either the distance between people and
lithic resources or the scheduling of lithic
procurement. Furthermore, the way each question
above is framed obscures the fact that the act of
procuring lithic raw materials is but the first link in
a sequence of decisions that might or might not
result in the production of a finished stone tool.
For example, it is possible that someone could
procure a chert nodule with the intent to use it
immediately or to cache it somewhere else for
future contingencies. Alternatively, someone could
procure a nodule and strike several flakes from it
in order to obtain a selection of generally useful
flakes for some contingent future use elsewhere.
Since raw material procurement need not result in
the immediate or eventual production of a tool,
raw-material procurement as such is both
behaviorally and analytically distinct from tool
production, although tool-production data can
provide evidence on which to base inferences of
some aspects of procurement behavior. Indeed, the
spatial relationship between the activities of raw-
material procurement and tool production is a
primary basis for inferring the extent to which a
lithic-resource site was both a procurement and
production site. In conjunction with data from
contemporary sites without lithic resources, the
distinction between procurement-only,
procurement-and-production, and no-procurement
sites establishes a basis for determining how stone-
tool production was balanced against other
activities.

Although every site that has lithic artifacts by
default contains some evidence relevant to patterns
of raw-material procurement, functional LRPAs
comprise the only kind of activity locus that can
contain direct behavioral evidence of the activities
that occurred in conjunction with the procurement

MARIAH ASSOCIATES, INC.

(662-15)




Archeological Investigations on 571 Prehistoric Sites 61
At Fort Hood, Bell and Coryell Counties, Texas

of lithic raw materials because, by definition,
functional LRPAs are the only places where raw
materials are procured. This is not to say that
models of lithic procurement patterns cannot be
built in the absence of evidence from functional
LRPAs. Raw-material-provenance data can show
how far raw materials moved from the source after
procurement, and evidence of lithic-reduction
practices can imply whether raw-material-use was
influenced by more or less constant resupply or by
distance-related scarcity that led to conservative
material consumption. However, knowing that the
raw materials represented at a given site came
from a source some distance away tells us very
little about the decisions that preceded or followed
the procurement act, and the absence of direct data
regarding the location(s) of the initial stages of a
given lithic-reduction strategy means that lithic
reduction models cannot be corroborated, which in
turn means that inferences of procurement patterns
derived from reduction-strategy models are based
on conjecture. Hence, functional LRPAs are the
only activity loci that can, in principle, provide the
direct evidence needed to flesh out and corroborate
economic models of tool-production strategies so
that such models can be confidently integrated into
larger-scale models of adaptive decision-making.
As such, functional LRPAs can be sources of
significant data. A brief reanalysis of Dickens and
Dockall (1992) results illustrates this point.

As noted above, the lithic data acquired from
locales away from the chert outcrop in the Henson
Mountain project were initially anomalous. In the
absence of functional LRPA data, the lithic data in
non-LRPA contexts would have remained largely
mysterious because the nature of the debitage
largely defied conventional wisdom about
reduction strategies. Having access to LRPA data
was essential for sorting out the lithic assemblages
from the campsites. The availability of data from
both LRPA and non-LRPA settings allowed
‘Dickens and Dockall to show that the nature of the
raw material itself explains why and in what
directions the Henson Mountain lithic-reduction
trajectory deviates from the idealized trajectory.
However, although knowledge of raw-material

workability was essential to their analysis, such
knowledge by itself would not have produced a
well-supported explanation. For example, under
other circumstances, attempting to clarify the
anomalous campsite assemblages might have led
Dickens and Dockall to suspect that the nature of
the raw materials was responsible, which in turn
might have led them to acquire additional data
derived from replication experiments on Snoopy
chert. They still would have discovered that the
interior of the chert was difficult to use, and they
therefore might have inferred that the reason for
the anomalous debitage was the easier workability
of the exterior portions of the cobbles. However,
this conclusion would remain uncorroborated
unless and until they had evidence that exterior
chert was differentially procured, which is what
they actually found in the quarry assemblage.
Thus, although knowledge of the performance
properties of cherts at the Snoopy quarry would
have permitted Dickens and Dockall to reach the
same conclusions, knowledge of the artifactual
properties of chert at the quarry would still be
necessary to evaluate the plausibility of their
conclusions. Interestingly, therefore, the Henson
Mountain example serves as a model of how to
integrate stage analyses and LRPA data in order to

‘use the idealized lithic-reduction trajectory (Collins

1975) as a point of departure in lithic analyses
rather than as a rigidly applied a priori interpretive
structure (see Sullivan and Rozen 1985).

In addition to containing an example of how LRPA
and non-LRPA data can be used to reconstruct a
procurement and reduction trajectory, the Henson
Mountain example also illustrates how one might
use spatial relations among various components of
the procurement/reduction trajectory to reconstruct
adaptively significant organizational components of
technological systems (per Ellis 1994a). Dickens
and Dockall (1992:100) conclude that the Henson
Mountain data support the existence of a sequence
of quarry, quarry-campsite, and base-camp
locations. If this characterization is correct, then
it would provide a sufficient basis for concluding
that chert was procured within a direct
procurement strategy (per Binford 1979) or that
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lithic procurement was a collector-organized
technology (per Ellis 1994a). This would mean
that the social organization of commodity
production was such that, for some reason, it was
useful or necessary for some people to go on a
logistical mission to procure chert and make tools
while other people performed other tasks either at,
or originating from, the base camp.

The spatial distribution of lithic evidence supports
Dickens and Dockall’s claim that people went to
the quarry area to get raw materials and returned to
the campsites to make tools. The only known
basic difference between the campsites inside the
Snoopy site and the campsites at 41CV869 and
41CV876 is that the latter are, respectively, about
300 and 900 m farther from the quarry area. In
other words, therefore, the lithic evidence implies
that people went to the outcrop, found suitable raw
materials, reduced the bulk of the raw materials to
the portions (i.e., macroflakes) they wanted for
tools, and then took the portions they wanted to
their current residences. From the viewpoint of the
campsites, determining whether lithic procurement
occurred according to an embedded or direct
strategy (per Binford 1979) depends upon whether
or not the primary reason for occupying the
campsites was to procure chert.

Within the boundaries of the Snoopy site itself,
procurement and reduction activities were
differentially distributed, with procurement of
macroflakes largely restricted to the quarry area
and tool production largely restricted to campsites
away from the quarry area. The other non-LRPA
sites also were characterized by a combination of
tool-production and campsite evidence.  This
would mean that having arrived at the vicinity of
the Snoopy outcrop, there were good reasons to
establish temporary campsites at varying distances
from the actual quarry locale, perhaps, as Dickens
and Dockall (1992:100) suggest, to perform
“subsistence tasks while on a logistical mission to
procure chert. This in turn would mean that
although campsites were established as part of a
mission to procure chert, the primary determinant

of the specific location for campsites was not the
chert outcrop itself.

Thus, if Dickens and Dockall are correct, activities
in the actual quarry locale reflect bulk reduction of
lithic raw materials: the macroflakes represent a
drastic decrease in the bulk of raw materials
actually transported to tool-production locales.
This would represent a major diagnostic hallmark
of a direct or collector-organized technology (cf.
Binford 1980). Reduction of these raw materials
to tools for use back at the base camp would
comprise the ultimate form of bulk reduction
because it would eliminate the maximum possible
amount of unusable material to be transported back
to the base camp.

Unfortunately, Dickens and Dockall’s claim about
a quarry/quarry-campsite/base-camp sequence is
not well supported. Proximity to the chert outcrop
is the only direct evidence that the campsites were
established for the purpose of procuring materials
and making tools. Hence, proximity of the
campsites to the chert is also the only direct
evidence that the campsites were part of a system
organized around other activities at relatively
distant base camps. However, the variable distance
between the Henson Mountain camps and the
quarry locale, the presence of burned rock
concentrations, hearths, and a probable buried
midden at the campsites (Mesrobian et al. 1992:37-
39), and the evidence of tool production, use, and
discard at the campsites is consistent with an
embedded or forager-organized lithic procurement
strategy. This is because the evidence is consistent
with lithic procurement performed in conjunction
with a relatively wide range of activities performed
at the same site, which is the hallmark of forager-
organized technologies (see Ellis 1994a). Dickens
and Dockall’s claim about lithic procurement in a
quarry/quarry-campsite/base-camp ~ sequence is
therefore weak because the evidence from the
Henson Mountain campsites is consistent with a
contrary claim.

Note, however, that Dickens and Dockall’s claim
about direct, logistically organized lithic
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procurement is weak because the data base upon
which to establish the function of the campsites is
not robust enough to allow for a reliable distinction
between the generalized activities typical of
residences of people whose technologies were
forager-organized, and the specialized activities of
sites occupied on collector-organized missions (cf.
Binford 1982). The reason for the lack of
robustness is that the data were acquired during a
shovel-testing program rather than from a fine-
grained data-recovery program. As such, the data
base cannot support inferences about the nature of
site function despite the fact that it is robust
enough to reconstruct the procurement/reduction
trajectory with a high degree of plausibility.
Furthermore, Dickens and Dockall could not call
on a wide array of well-excavated and well-
documented sites elsewhere in order to tell how the
Henson Mountain sites fit into a larger system. As
a result, their characterization of a quarry/quarry-
campsite/base camp sequence relies on the unstated
and undemonstrated assumption that human
activities in Fort Hood were usually (or, at least,
frequently) centered around base camps. As a
working hypothesis, this assumption is reasonable
enough; as part of an empirical conclusion,
however, it adds nothing to our substantiated
knowledge of prehistoric adaptation and social
organization that has not already been assumed.
The claim about a quarry/quarry-campsite/base-
camp sequence remains as a hypothesis that has
not yet been investigated.

Thus, the primary weakness of Dickens and
Dockalls’s interpretation has little to do with the
fact that it is based on data from a contextless
LRPA assemblage. Rather, the weakness emerges
from trying to do as much as one can with limited
data from non-LRPA assemblages, which shows in
turn that using data from contextless LRPA
assemblages may be limited by a lack of
complementary data from stratified non-LRPA
‘locales. If so, then the general interpretive utility
of contextless LRPA assemblages is not much
different in principle from the utility of stratified
assemblages because interpreting the significance
of stratified assemblages at any given hunter-

gatherer site is dependent on what we know from
other sites.

Despite any possible weaknesses, however, the
Henson Mountain example shows that it is feasible
to use data from functional LRPAs to make
advances in the knowledge base of research
context. For example, where we once had no
knowledge about how the Snoopy outcrop was
exploited, we now have a testable (or, at least,
investigatable) hypothesis about the role of the
nearby campsites in a larger system. Furthermore,
where we once had no knowledge of the kinds of
debitage one might expect to find from the use of
Snoopy cherts, we now know that it is reasonable
to expect radical deviations from the idealized
lithic-reduction trajectory at any site with tools
made from Snoopy cherts. The foregoing could
have important implications for implementing
future investigations at nearby campsites and at
sites for which the Snoopy outcrop is within
logistical range. By default, we also now know
that any particular chert may have characteristics
that lead to other deviations from the idealized
reduction trajectory because it is unlikely that the
peculiarities of Snoopy cherts apply to all Fort
Hood cherts. Given the currently poor state of
development of prehistory in and around Fort
Hood, these are substantive things to know.

Unfortunately, it cannot be expected that future
research at functional LRPAs will have the luxury
of being accompanied by research at other nearby
sites. In such cases, it may not be possible to
duplicate Dickens and Dockall’s success at the
Henson Mountain sites because it may not be
possible to approach contextless LRPA
assemblages with specific questions in mind that
can be fruitfully addressed using creative
applications of more or less standard elements of
current analytical capacity. Another brief
reanalysis of the Henson Mountain example
illustrates this.

The Snoopy LRPA data was initially mysterious
because it appeared that the material being
procured consisted of primary (i.e., corticated)
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macroflakes, whereas the material abandoned at the
site consisted of cores (many of which still
appeared to be highly useful) and apparent late-
stage debitage. The quarry assemblage would have
remained mysterious without the non-LRPA data.
In other words, the success of the Dickens and
Dockall analysis followed from the simultaneous
exploitation of artifactual data from LRPA and
non-LRPA archeological contexts (Dockall,
personal communication to Ellis). Still, even in
the absence of campsite data, Dickens and Dockall
might have surmised that the nature of the raw
material was the source of a puzzling assemblage,
and replicative experimentation on Snoopy cherts
might have led them to conclude that exterior
macroflakes were the only readily usable materials
that could be procured at the outcrop. However,
this conclusion would be hypothetical unless and
until they found evidence that tools made from
Snoopy cherts generally were made from primary
macroflakes, which is what they actually found in
the campsite assemblages.

Given the current poor state of development of
prehistory in the Fort Hood area, data-recovery
programs from upland LRPAs can expect to be
hobbled with respect to advancing the state of
substantiated knowledge of prehistoric
technological systems and adaptively significant
decision-making. = The current nature of our
analytical capacity would allow us (using data-
collection methods outlined by Shafer [1992]) to
characterize cores, flakes, preforms, and other such
lithic artifacts. In some cases, it might be possible
to determine the elements of the idealized
reduction trajectory that appear to be missing (i.e.,
nonrandomly underrepresented) in the LRPA
assemblage (per Shafer 1992), in which case it
would be possible to frame testable hypotheses
about the nature of what was procured and the
state of reduction of lithic materials removed from
the raw-material source. In other cases, it will be
possible to identify individual knapping episodes.
By augmenting these kinds of evidence with
experimental data about the performance properties
of the raw material itself, it would be possible to
frame additional hypotheses about the nature of

what one would expect to find in non-LRPA
assemblages. It also would be possible to identify
artifacts made from nonlocal materials. Note,
therefore, that the Snoopy site is an example of
how interpretation of contextless assemblages at
functional LRPAs can lead to the generation of
specific hypotheses for which further advancement
of knowledge is largely contingent on having
access to complementary data elsewhere.

Unfortunately, because the upland surfaces are
ancient, it is possible (even likely) that tools and
reduction episodes of widely varying ages will be
superimposed over each other. Shafer’s (1992)
optimism notwithstanding, locating temporal
diagnostics cannot provide a reliable chronological
index for other nearby lithic data, and an ability to
frame hypotheses about what happened at a
contextless LRPA would not be accompanied by
an ability to frame reliable hypotheses about when
it happened. In other words, the potential to
exploit the artifactual content of contextless
functional LRPAs is limited because there are no
stratigraphic controls to permit reliable
identification of contemporaneous procurement
acts, even in cases where individual procurement
events can be isolated as such. Thus, given the
current state of the analytical art, even a wildly
successful data-recovery and analysis program at a
contextless LRPA will not have much impact on
our substantiated knowledge of prehistory until we
acquire enough data from non-LRPA contexts to
place the LRPA data in chronological and
behavioral frameworks. However, there is reason
to be cautiously optimistic about the chances of
making technical advances to expand analytical
capacity with respect to contextless assemblages
from LRPAs.

Some of the substances in chert fluoresce under
ultraviolet (UV) light sources such as "black light."
Recently, archeologists have begun to examine
chert artifacts under UV light in an attempt to
identify the source of the chert and the age of the
artifact. Some researchers (e.g., Hoffman et al.
1990) claim that different sources can be
distinguished by their fluorescent properties.
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Others (e.g., Ahler 1991) claim that differences in
fluorescence correlate with the age of artifacts.
These issues are far from resolved (e.g., Banks
1990; Hillsman 1992), largely because researchers
typically work under uncontrolled conditions and
use qualitative means in which fluorescent
responses observed under UV light are compared
visually with color chips observed under either UV
or white light.

One of the keys to resolving the utility of chert
fluorescence is to find a means for obtaining
quantified data that can be rigorously and
intersubjectively evaluated. Relatively inexpensive
fluorescence spectrometric equipment (e.g., the
AMINCO-Bowman Series 2 Luminescence
Spectrometer, manufactured by the Milton Roy
Company) is currently available on the market, and
equivalent devices can be assembled from
components (e.g., Hillsman 1992). Spectrometric
devices can provide a means for quantifying the
fluorescent response of chert artifacts, with results
that can be mathematically characterized and
statistically manipulated. Thus, if the qualitative
studies performed so far reflect real phenomena,
quantified spectrometry may allow for development
of analytical techniques that can identify the source
and approximate age of chert artifacts. The
availability of such means would enable
researchers to trace in detail the movement of lithic
raw materials from their sources to their places of
use, thereby providing important data for topics
such as group mobility and trade. Furthermore, if
fluorescent response can be shown to yield results
at least as precise as chronologically diagnostic
artifacts, this capacity would constitute a dramatic
improvement in our ability extract useable data
from LRPAs because stratigraphic contextlessness
would be partially offset by a capacity to directly
assign assemblages to rough time intervals.

Unfortunately, few spectrometric studies have been

"performed in order to suggest how useful

quantitative fluorescence data will turn out to be.
Hillsman (1992) used luminescent spectrometry to
analyze cherts from different sources, including
Edwards chert from Central Texas, and he detected

some differences between some sources. He also
stated that a great deal of basic research would be
necessary before source studies could be regarded
as demonstrably reliable. Staff at Mariah recently
used UV spectrometry to identify differences in
fluorescence of projectile points of different ages.
Initial results showed that intensity of response
may decrease with age. However, these results
were exactly the reverse of what Ahler (1991) has
observed, and it was immediately apparent that the
effects of heat-treating, patination, and variation in
chert source must be determined before any
conclusions about the relationship between age and
fluorescence can be confidently demonstrated.
Moreover, the Hillsman and Mariah efforts were
limited to fluorescent responses to a single
wavelength of UV light equivalent to a wavelength
of black light used in qualitative studies. Hence,
these attempts to quantify variation in fluorescence
may have missed diagnostic responses occurring at
any number of other wavelengths.

Another potential approach to placing artifacts
from contextless assemblages into rough
chronological frameworks may be to measure the
thickness of patination rinds on chert artifacts.
The development of patination rinds on chert is at
least partly a function of the length of time that
fresh breaks have been exposed to weathering
processes. Staff at Mariah currently are working
on a project (to be reported elsewhere on
completion) whose goal is to determine the
relationship between patination thickness and the
age of chert artifacts. Scallorn arrow points (Late
Prehistoric period), Pedernales dart points (Middle
Archaic period), and several varieties of
Paleoindian points were obtained from surface
collections made during site survey at Fort Hood.
Thin sections were made from the points, and the
patination rinds were measured using procedures
similar to those for obsidian hydration dating.

Preliminary results show that few Scallorn points
(15%) have a patination rind, whereas about half
of the Pedernales points (49%) and most of the
Paleoindian points (89%) have rinds. Results also
weakly imply that whereas the rinds on Scallorn
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points are generally thinner, the rinds on
Pedernales points are generally thicker and the
rinds on Paleoindian points are generally thicker
still. However, within each point type, there is
considerable variation in rind thickness, and the
range of thicknesses for each type overlaps the
range of thicknesses for the others. Variation in
patination characteristics could result from
variation in chert type and/or some other cause.
The projectile points currently are being
characterized by neutron activation techniques in
order to determine whether trace-element
composition can be used to account for rind-
thickness variability. If these experimental results
are successful, they may indicate that chert
patination studies can be used to assign artifacts
from contextless assemblages to rough
chronological frameworks. However, even if these
results are wildly successful, much more research
undoubtedly will be needed before patination can
be used reliably and expediently. Indeed, because
there may be a relationship between degree of
patination and fluorescent response, research is
necessary to determine whether the two techniques
can be combined in some way to yield more
informative results than either can produce by
itself.

These two examples of possible developments of
archaeological analytical capacity show that the
ability to effectively exploit LRPAs is at least
partly contingent on basic research in
nonarcheological fields, although there is no
inherent reason why archeologists and
geoarcheologists cannot be part of the process.
Moreover, the effort needed to develop these
techniques may be a lot like the effort that it took
to develop and refine radiocarbon dating, and it
will be expensive and time consuming to do so.

The upshot, therefore, is that currently available
techniques for interpreting a contextless LRPA
“assemblage by itself are unlikely to produce much
more than (1) a catalog of artifacts of various
kinds, (2) a description of the properties of the
chert resource, and (3) a set of working hypotheses
about the possible relationships between the

properties of the chert, the properties of the
artifacts, and the reduction trajectories reflected by
the artifacts. Although such results (especially the
working hypotheses) would be valuable for further
research, they would not in themselves constitute
a particularly well supported advance in our
knowledge of prehistory. To advance knowledge
much beyond this requires complementary data
from other sites, and this data may not be available
until some indeterminate future date. Furthermore,
although the prospects for obtaining new, useful
analytical technologies are good, fulfillment of
these prospects is contingent on future
developments in nonarcheological fields. This
means that despite the current capacity for using
contextless LRPA data fruitfully and the eventual
possibility of overcoming some of the problems of
contextlessness, the archeological value of
individual LRPAs probably lies mostly in the
future unless contextless LRPA data can be
recovered in conjunction with lithic data from
nearby stratified deposits. Even then, however, it
is not at all certain that answering questions
identified from nearby deposits will exhaust the
potential contribution of any particular LRPA.
Thus, even under conditions where complementary
data can be collected and analyzed simultaneously,
it still will be necessary to "overcollect” in order to
assure that potential data needs for future
developments are covered as much as possible. In
short, as things are now and are likely to be for the
foreseeable future, contextless LRPA data will
have a largely unknown, "wait-and-see" value.

Therefore, a major part of the LRPA problem is a
conflict between the current and eventual
interpretive value of LRPA data. As the Henson
Mountain example shows, LRPA data can in fact
be used to address significant research issues
because it is a data link in inferences regarding the
social organization of tool and commodity
production. This data link must be supplied either
by hypothetical assumption or by empirically
derived conclusion in order to model adaptive
systems. Thus, although lithic-procurement is a
small issue in Fort Hood’s prehistory, it is
nonetheless an important one. Hence, the main
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sticking point is whether or not data recovery and
analysis is considered to be valuable if it does not
produce more or less immediate gains in our
substantiated knowledge of prehistory. This value
issue is directly related to the socioeconomic
context for archeology at Fort Hood.

3.3.4 Socioeconomic Context and the LRPA
Problem

In the discussion so far, the LRPA problem started
off as a problem of how to make the boundaries of
large sites established for CRM purposes coincide
with the boundaries of behaviorally meaningful
units. This version of the LRPA problem was
shown to be unresolvable because of the nature of
archeological context in upland LRPAs. Hence,
the LRPA problem then evolved from a problem
of whether contextless LRPA assemblages can be
used at all, into a problem of the extent to which
data collected for as yet unknown applications may
be valuable. The value of such data depends in
one respect on what we can realistically predict
will happen to it, and in another respect on how
the protection and eventual mitigation of LRPAs
fits into the operation of Fort Hood as a military
installation rather than as an archeological
resource. Determining what to do about LRPAs is
therefore a problem of contextual conflicts
generated in part by the socioeconomic context of
archeology for Fort Hood. Since socioeconomic
context is the real-world environment within which
LRPAs are to be evaluated, protected, and
mitigated, a real-world solution to the LRPA
problem must take socioeconomic context into
account.

Many LRPAs are huge and located in areas in
which the U. S. Army has legitimate needs with
respect to training personnel in armored and other
units requiring large areas for maneuvers that
effectively simulate potential battlefield conditions.

“This land-use pattern was well established prior to

directives to protect cultural resources from
damage. Thus, when the Fort Hood CRM program
was established, it started off with what turned out
to be a large number of LRPAs in localities that

were subject to ongoing damage by training
activities. This is especially true in the western
portion of Fort Hood, which has been subject to
repeated large-scale maneuvers by armored units.

To set aside huge LRPAs for protection is, in at
least some cases, to interfere with the Army’s
ability to perform its training mission and, by
implication, to interfere with the Army’s mandate
to maintain a strong national defense.
Furthermore, to attempt to protect all huge LRPAs
is likely to be ineffective, at least in some cases,
because it can be predicted that soldiers whose first
duty is to comply with training mandates are
likely, in the heat of battle simulations and other
activities, to intentionally or unintentionally ignore
largely invisible site boundaries that conflict with
their purposes. Indeed, since site boundaries often
are hard enough for archeologists to recognize on
the ground, even tank drivers with good intentions
can have a difficult time staying out of protected
areas.

A solution to this problem would be to fence off or
otherwise demarcate LRPA boundaries, which
would be an enormously expensive thing to do.
Unless the military population places a higher
monetary value on archeological programs than the
general public, it probably can be inferred that the
history of large expenses for archeology at Fort
Hood (Lintz and Jackson 1994) has been a source
of irritation for military commanders who can be
expected to resist massive additional capital
expenditures for site protection because such funds
come out of the resources allocated to fulfill Fort
Hood’s primary mandate. Furthermore, capital
investments in site protection probably would have
to come from the same funding pool as
investments in the hundreds of sites that remain to
be evaluated at Fort Hood. Moreover, this same
pool funds the investments in mitigation of sites
located in places where site-avoidance is not
possible because land-use requirements are too
important to permit setting them aside indefinitely.
Thus, site-protection programs compete for funds
with other elements of the CRM program given its
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current state of development. Given that the CRM
program at Fort Hood has been in a "catch-up”
mode ever since it started, it can be predicted that
funds will be insufficient to cover all CRM needs
for years to come, especially as the federal
government grapples with problems of reducing
defense expenditures.

At this point, the primarily future-oriented value of
contextless LRPA data becomes an important issue.
It is virtually a universally held truism in
archeological circles that almost any archeological
site can yield some information. Frequently, this
proposition is accompanied by the statement that
advances in analytical capacity will someday
(perhaps soon) transform currently useless sites
into rich sources of data. However, Fort Hood’s
commanders believe that they need to clear
archeological sites as soon as they can, and for
many years they have waited for evaluation
decisions that would release land for training
purposes. They can therefore be expected to resist
claims that LRPAs should be preserved because
there is a good chance of developing fluorescence,
patination, or other analytical technologies in the
near future, especially since no one appears yet to
have committed large amounts of resources to
developing them. Of course, one might reply that
it would be in the commanders’ interests to fund
development of these technologies in order to
hasten the process of clearing LRPAs. However,
they might still resist because they might still be
justifiably reluctant to bear the entire cost of
developing technologies that a broader funding
base should bear because the new technologies
would have wide applications beyond the
boundaries of Fort Hood (see Schultz 1974,
MacKenzie 1991, and Thompson et al. 1991 for
analogous assessments of distributing the social
costs and benefits of developing agricultural
technologies).

"Furthermore, in conversations with members of the
Texas archeological community, one frequently
hears the comment that years of research at Fort
Hood have produced relatively little concrete
archeological knowledge. While we at Mariah

acknowledge this, we also recognize that Fort
Hood’s primary CRM problem to date has been to
catch up on inventory and evaluation requirements
of the regulatory process. Moreover, because so
many years and so much money have been spent
on archeology, the CRM program is under
increasing pressure, much of which is self-
imposed, to produce substantive empirical results,
ready or not. For Fort Hood’s commanders,
achieving empirical results means that
inconveniently located sites can be cleared from
protected inventory because empirical results
resolve issues in historic contexts to which such
sites are relevant. Although mitigating an LRPA
under current circumstances would benefit Fort
Hood commanders by clearing a substantial surface
area from protected inventory, it would not resolve
issues in any historic context much beyond the
point of generating working hypotheses and
inventories of data for possible future application.
It would not be surprising, therefore, if Fort Hood
commanders regarded expenditures on LRPAs as
yet another incomprehensible exercise that spends
scarce resources without fulfilling even
archeologists’ immediate goals of advancing
knowledge of prehistory.

Indeed, the Fort Hood command structure would
have good reasons for being skeptical about the
value of collecting contextless LRPA data that
archeologists are not yet in a position to exploit
fully. For any individual LRPA that may be
mitigated, in order to have a data base that covers
unknown future data needs, it is necessary that the
data base be very large, not only because the
LRPAs are large, but also because artifactual
evidence of different procurement patterns may be
spread unevenly across LRPA surfaces. At first
glance, this conjures up images of what Jack
Jackson (personal communication to Ellis)
describes as shelf after sagging shelf of lithic
artifacts.  The vision of sagging shelves is
especially disturbing because archeology, as a
discipline, does not afford much prestige to
researchers who write reports on materials they did
not excavate: most archeologists, after all, became
archeologists because they like to dig sites.
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Furthermore, because the field and analysis
components of archeology are expensive, it is
usually extremely difficult to obtain the additional
funding needed to look in detail at existing
collections. Thus, although an LRPA mitigation
would yield basic documentation of what was
found, it can be predicted that once described, the
assemblage itself will be ignored thereafter. For
proof that this is so, go to the Texas Archeological
Research Laboratory and look into the number of
potentially important collections that remain to be
written up, including some excavated by famous
names in Texas archeology.

Shafer (1992) rightly suggests that a good way to
minimize the storage problem is to do in-field
description and recording supplemented by
collection of random samples. Unfortunately,
Shafer’s solution (or any viable alternative) only
works as long as there is minimal change in the
research context for archeology. The enduring
value of an in-field recorded assemblage depends
on the enduring value of the attributes used by the
recorders (cf. Dunnell 1971). Since in-field
recording is based on the current development of
research context, it produces a data base that is
vulnerable to obsolescence as a result of paradigm
change or development of new problems or new
analytical techniques within an ongoing paradigm.
Since random samples collected for curation
probably will be selected to represent the
distribution of attributes recorded in the field, it is
unlikely that they would be reliable samples for
new problems based on analysis of different
attributes. And, even if the random samples
happen to be appropriate, it still is unlikely that
future researchers will go back to the shelves to
look at them in detail.

The obsolescence problem is not as serious as it
sounds because all archeological reports and
collections are subject to the same difficulty. In-
“field recording and random-sample collections
from LRPAs therefore offer the best compromise
available to archeologists who can only be
expected to do the best they can given the current
state of the research art and what they can

reasonably expect in the near future. However, the
sagging-shelf image is problematic even if
relatively small surface collections are made to
represent the assemblages distributed at LRPAs.
This follows from the fact that the 94 LRPAs
issued to Mariah for evaluation contain a total area
of about 32.7 million m? (about 8,100 acres).
Using LRPA-specific procedures, about 7.3 million
m’ (about 1,800 acres) of contextless LRPA
surface was eventually determined to have high, or
uncertain but possibly high, potential to contribute
to lithic-procurement research (see Chapters 5.0
and 10.0), so applying Shafer’s strategy. would
produce an enormous amount of randomly sampled
artifacts, even at a minuscule representative
sampling rate. Thus, a further complication
emerges in the form of the question: How much
contextless LRPA surface is necessary to cover
reasonably anticipatable future contingencies?

The answer to this question is unknown and,
currently, unknowable because little concrete is
known about the specifics of lithic-material
procurement in Central Texas as a whole. As
Chapter 6.0 shows, the notion of Edwards chert
that has been used in archeology is extremely
vague and geographically ill-informed.
Furthermore, most discussions of lithic
procurement in general (Ahler 1986; Hoffman et
al. 1991) focus on a regional or continental level in
which the object of study is the use of chert that
comes from one area by people who live in
another area. At Fort Hood, however, a principal
empirical issue is the patterns of chert use by
people who occupied the area on a more or less
constant basis (Ellis 1994b). By extension, another
empirical issue is the lithic-procurement behavior
of people living in a resource-rich area. This issue
contrasts markedly with the focus of most studies,
but is equally poorly explored. The fact that we
know little about chert-use in Central Texas and
Fort Hood entails that LRPAs are relevant to
research issues for which very little resolution has
been achieved at the regional or local levels.
Thus, although many LRPAs do not meet the
integrity-driven significance standards in the HPP,
they are potentially valuable according to the
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problem-driven standards that apply to prehistoric
sites on Fort Hood. However, it is not possible to
use redundancy of data as a significance standard
because too little is known to determine whether
any given LRPA (or even any part of an LRPA) is
redundant with respect to any other LRPA.

Part of the LRPA problem, therefore, follows from
the relationship between socioeconomic factors that
include the value that nonarcheologists will place
on the results of collecting contextless data. The
fact that archeologists can eventually use such data
to address small interpretive problems is unlikely
to impress the people who must allocate resources
for data collection because they are likely to view
the currently limited utility of LRPA data and the
smallness of the problems as measures of low
importance. In both cases, they would be wrong.
The spatial relationship between procurement acts
and other activities is a central element in sorting
out the social organization of production. Even if
the result from mitigating an LRPA is a set of
working hypotheses that would be relevant to
future research rather than a set of corroborated
statements about prehistoric behavior, the working
hypotheses would provide a basis for implementing
site-specific research in conjunction with the
overall research design for Fort Hood.
Furthermore, mitigating any given LRPA would
provide a basis for beginning to determine whether
or not other LRPAs represent redundant data bases.
An ongoing program of clearing significant
LRPAs, if carefully structured and implemented,
could therefore provide a basis for focusing further
mitigation efforts on more specific data
requirements or for determining whether other
significant LRPAs are worth maintaining on
protected inventory.

3.3.5 Contextual Conflicts and Parameters for
Solving the LRPA Problem

" The preceding, admittedly convoluted discussion
has shown that the LRPA problem is a web of
conflicting contexts. Ensor initially characterized
the large-site problem as convenient for CRM
purposes, but inconvenient for research purposes.

From the Army’s perspective, the number and
largeness of LRPAs is a major inconvenience,
while the relationship between site boundaries and
scientific utility is probably largely irrelevant.
From the perspective of the Fort Hood HPP,
integrity-driven significance standards would
justify removing most LRPAs from protected
inventory, whereas problem-driven significance
standards might give them a new lease on life.
Within the perspective of research context, LRPA
data currently can be made to count toward
advances in knowledge, but it cannot be expected
in the near future that data recovery at any given
LRPA will immediately resolve any scientific
issues in historic contexts to the satisfaction of
either archeologists or Fort Hood’s command
structure. Hence, where archeologists will focus
on LRPA data as a source of working hypotheses,
nonarcheologists will focus on the fact that the
only concrete outcome of data recovery is the
accumulation of large amounts of artifacts and data
that may never be reexamined once they have been
given an initial analysis and description. From the
Army’s perspective, the costs of protecting and
mitigating LRPAs have a low priority relative to
training and other activities, and from the CRM
program’s perspective, the current costs of
recovering of large bodies of LRPA data would
come at the expense of other backlogged
compliance activities or at the expense of data
recovery programs that could acquire data leading
to more immediate empirical gains. In short, in
the real world, LRPAs are a problem in one way
or another for everyone concerned.

It is now possible to specify the parameters that
must be met by an LRPA-specific research design
for significance assessment to successfully resolve
the contextual conflicts discussed above:

(1) Evaluation of LRPAs must recognize that the
Army has current, ongoing land-use needs that
are impeded by the presence of very large,
uncleared archeological sites. The mere
largeness of many LRPAs produces conflicts
between the Army’s needs and complying with
regulatory constraints. Identifying
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archeologically valueless LRPA surfaces and
removing them from protected inventory will
help resolve the conflict between the Army’s
mission and CRM mandates. Evaluation
procedures should therefore provide a means
for identifying the portions of large sites that
are archeologically valueless, and the portions
that warrant protection. The valueless portions
can be removed from protected inventory,
thereby partly achieving the Army’s goals.
However, if whole contextless LRPAs or large
contextless parts of LRPAs are to remain on
protected inventory, it must be because they
have met significance standards which protect
sites that have realistic prospects for
contributing data to lithic-procurement studies.
Furthermore, LRPA-specific eligibility
recommendations should recognize that there
are some procurement-research issues (e.g.,
chert provenance) that do not require site
protection.

(2) Evaluation procedures should recognize that

Fort Hood’s CRM program has a tremendous
backlog of sites (about 1,500, including
historic sites) which still need to be evaluated
for compliance purposes, and that mitigation-
level data recovery and analysis on sites which
do not require immediate clearance will (a)
prolong the process of identifying the list of
significant sites and (b) use fiscal resources
that may need to be applied to mitigation of
significant sites that do require immediate
clearance. In other words, procedures should
focus on determining eligibility, and not on
resolving empirical issues in order to help
assure that the Fort Hood CRM program can
finish the initial evaluation phase upon which
all subsequent compliance phases are based.

(3) Significance standards and evaluation

procedures for LRPAs should recognize the
fact that although lithic-procurement behavior
is a small part of adaptively significant
prehistoric decision-making processes, it also
is a very important part. Therefore, the
standards and procedures should be sensitive to

the issue of cost-effectiveness of eventual data
recovery so that expenses involved in
recovering data from functional LRPAs do not
absorb an inordinately large proportion of
long-term CRM budgets relative to data-
recovery needs for non-LRPA settings.
Furthermore, even surfaces that are very
thoroughly damaged can contain isolated
pockets of undamaged artifacts which could be
collected by opportunistic sampling. However,
despite the fact that opportunistic sampling
could locate some relevant data, the problem
of distinguishing cultural chert objects from
natural ones would be compounded by the
problem of distinguishing tankifacts from
undamaged prehistoric artifacts. =~ LRPA-
specific recommendations therefore should also
recognize that there may be surfaces which are
too heavily damaged to warrant protection
because it would not be cost-effective to cull
large numbers of pseudoartifacts from artifact
collections prior to the expensive process of
describing and analyzing the remaining cultural
assemblage.

(4) Evaluation procedures must recognize the

tension between the integrity-driven
significance standards in the HPP and the
problem-driven standards that apply
specifically to prehistoric sites. Therefore,
evaluation procedures must recognize that the
contractual definition of LRPAs as very large
sites does not distinguish between large sites
that functioned as lithic-procurement locales,
and large sites that did not. It also does not
distinguish between LRPAs composed entirely
of ancient upland surfaces, and LRPAs that
contain Holocene-age deposits. Hence, the
procedures must accommodate any possible
permutation of functional/contractual LRPA
and Holocene/ancient depositional matrix in
archeological context by allowing for the
possibility that different significance standards
may be decisive for different LRPAs and even
for different portions of any given LRPA. In
other words, significance standards and
evaluation procedures must distinguish between
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a "large-site problem" and a "large, functional
LRPA problem."

(5) Evaluation procedures should recognize the
poorly developed state of research context for
contextless LRPA data. Since it is not yet
possible to use contextless data from any given
LRPA to clarify issues raised at other well-
excavated sites on Fort Hood, and since the
contextless nature of the assemblages currently
requires such complementary data, the
procedures should not depend on collection
and analysis of large numbers of artifacts from
which little or no substantiated empirical
content can be derived and for which there is
a reasonable expectation that long-term
curation will not be accompanied by detailed
post-curation studies. Furthermore, LRPA-
specific significance standards should
recognize the realistic possibility that there will
be relevant advances in analytical capacity.
Still further, evaluation procedures should
recognize the fact that it is not yet possible to
use data redundancy as a significance criterion
because too little is known to determine what
is redundant and what is not.

(6) Significance standards and evaluation
procedures should recognize the fact that
within the boundaries of a large functional
LRPA, the activities on or immediately
adjacent to a chert source may be different
from activities only a few tens or hundreds of
meters away from the source. Hence, stratified
deposits outside the source area but within the
boundaries of an LRPA may not contain the
same kinds of evidence as stratified or
palimpsest deposits in the source area. The
presence of stratified deposits within the
boundaries of an LRPA therefore does not
automatically provide sufficient grounds for
determining that nearby palimpsest surfaces are
valueless.

3.3.6 Summary

This section has discussed the nature and evolution
of the LRPA problem and has characterized it
terms of the contexts introduced in Section 3.1.
Characterizing the LRPA problem in terms of these
contexts makes it possible to identify the impact of
the various contexts and, thence, to focus attention
on the conflicts that must be resolved in order to
deal successfully with LRPAs. However, the
foregoing should not be construed as an answer to
the LRPA problem. Rather, it is an analysis of the
issues that have to be addressed and a description
of parameters within which to address them. The
significance standards, strategies, and field methods
adopted to evaluate LRPAs will be addressed in
Chapter 5.0.

3.4 IMPLEMENTATION OF THE GENERAL
RESEARCH DESIGN

As noted in Sections 3.1.3 and 3.3.4.2, no general
research design was in place when Mariah began
the project. As a result, problem-driven
significance standards could not be invoked when
assessing site significance. Although the general
research design volume for Fort Hood (Ellis et al.
1994) was not completed in time to be applied in
this phase of the project, it was submitted before
the LRPA-specific research design was completed
and implemented. The methods presented in
Chapter 5.0 reflect procedures that were to
evaluate LRPAs according to their utility for
technological hypotheses expressed in the general
research design (Ellis 1994b). Thus, a major
potential conflict between evaluations based only
on integrity-driven concerns and evaluations based
on LRPA-specific concerns was preempted before
LRPA-specific evaluation procedures were
implemented.

However, evaluations of hundreds of small sites
had been completed before the general research
design was accepted. Because problem-driven
standards can logically override integrity-driven
standards (see Section 3.1.3), it was possible in
principle that evaluations based solely on
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stratigraphic integrity might need to be reassessed
before being submitted as our final
recommendations to Fort Hood. The problem of
potential reassessment was partially preempted in
the field and in analysis by assuming that evidence
of intact features, subsistence remains, human
burials, and other similar items would constitute
strong presumptive evidence in favor of
significance because it would be fairly unlikely for
them to be irrelevant under almost any research
design. In any case, all evaluations were regarded
as tentative pending resolution of research design
issues. The eventual emergence of the general
research design affected the outcome of integrity-
based evaluations in minor, but nonetheless
important, ways.

One of the major components of the general
research design was a detailed discussion of the
history of archeology in Central Texas (Ellis
1994a). This discussion presented an assessment
of the state of the archeological art for the region,
including assessments of how well research to date
has addressed traditional culture-history goals and
how well cumulative data serves research that, for
Central Texas, reflects a recently emerging focus
on adaptive studies. Given the absence of well-
defined historic contexts for Central Texas, this
discussion constituted a summarization of the
nature of research context as it applies to Fort
Hood. A major conclusion of the discussion was
that knowledge within both culture-history and
human-ecology paradigms was too feebly
developed to support the identification of any but
the most general of historic contexts. This
conclusion served as a point of departure for (1)
recommending a back-to-basics approach to
archeology at Fort Hood, and (2) proposing an
ecologically oriented theoretical perspective within
which to conduct archeology at Fort Hood.

To the extent that Ellis’s (1994a) arguments about

‘the state of the archeological art are well founded,

it turns out that integrity-driven significance
standards are the only standards that currently can
be applied justifiably in the evaluation of small
sites at Fort Hood. This follows from the fact that

because prehistory has been very poorly described
and explained in the Fort Hood area, there simply
are no well-resolved historic contexts, especially
contexts related to the ecological focus of the
research perspective for Fort Hood. As a result,
any archeological site that actually meets integrity-
driven standards currently has high potential to
provide data that would advance research in
substantial amounts and substantive ways, although
clearly some sites will make more incremental
contributions than others. Furthermore, despite the
fact that there is now a comprehensive research
plan, there still is no basis for invoking the
redundancy clause of the HPP because there still is
no sound empirical basis for identifying data that
is not needed. This, of course, does not mean that
a currently eligible site always will be eligible,
especially since at least some currently eligible
sites are certain to become redundant as time
passes and research advances. However, it does
mean that the primary challenge facing the CRM
program at Fort Hood is to foster management and
research in ways that are highly focused so that
scarce funds are allocated as productively as
possible.

Toward this end, the research design proposed for

"and accepted by Fort Hood (Ellis 1994b) was

structured to serve as a mechanism that would lead
as explicitly, directly, and systematically as
possible to the accumulation of empirical results
that would provide a basis for the eventual
definition and resolution of specific historic
contexts. To accomplish these goals, the design
was divided into sections pertaining to (1) the
resolution of fundamental issues of chronology and
paleoenvironmental  reconstruction and (2)
reconstruction of adaptive process. The design
itself, especially the latter part, is an extremely,
even painfully, detailed document that specifies the
basic inferential and analytical architecture for
starting with small sets of poorly understood
artifacts and environmental data, gradually building
models of technological systems and adaptively
significant  decision-making structures, and
eventually integrating these into descriptions and
explanations of the adaptive success and failure of
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people who occupied Fort Hood. Given the poor
state of development of research context in and
around Fort Hood, the design should be applicable
for the near future and until there is a major
paradigm change, a massive data recovery program
within Fort Hood, or a massive data recovery
program in the area surrounding Fort Hood.

In the meantime, therefore, the general research
design provides a series of interrelated benefits. A
major benefit is that the design identifies in detail
the kinds of data that are necessary to establish an
empirical foundation for defining and, in many
cases, resolving specific problems. The detail and
inferential structure of the design also demonstrate
how that data will be used, which serves as a
justification for collecting and analyzing it. The
design therefore also serves as a basis for justifying
claims to fiscal resources needed to achieve
compliance by providing a negotiating tool that
Fort Hood CRM personnel can use in long-term
planning and management. As a result, the design
assures that efforts will be highly focused on data
and issues that are defined specifically enough to
prevent allocation of resources to irrelevant issues,
but broadly enough to allow wide latitude for
scientific creativity and fiscal flexibility. Hence,
the design also assures Fort Hood that the CRM
program is guided by a research strategy that has
specific empirical goals so that funds allocated for
CRM activities will be applied in a stable
framework devoted to a long-term vision that
minimizes the likelihood of squandering money on
an archeological whim of the moment.

3.5 CONCLUSIONS

The discussion of various notions of context has
served to identify realistic influences on the
management of cultural resources at Fort Hood.
Achieving and maintaining full Section 106
compliance is a continuing process that takes place
‘in a dynamic environment within which
developments in research context, CRM context,
and socioeconomic context interact in mutually
influential ways. These influences created the
conditions under which Mariah was issued delivery

orders to evaluate sites. The methods developed
for small sites (Chapter 4.0) directly reflect the fact
that problem-driven significance standards could
not be applied because the CRM context at Fort
Hood had neither well-defined historic contexts nor
a general research design during the time the work
was performed. In contrast, the LRPA-specific
methods (Chapter 5.0) reflect the content and goals
of the general research design. Indeed, the
development of the LRPA-specific methods and
the adoption of the general research design during
the course of this project illustrate how dynamic
the background conditions can be for CRM
activities.

The influence of archeological context, CRM
context, and socioeconomic context also affect the
empirical analyses performed on data recovered
during site evaluations. The specific array of sites
was determined largely by the prioritization
established in the Fort Hood HPP, which directly
reflects the fact that the Army’s land-use needs call
for resolution of compliance issues more urgently
in the outlying maneuver areas than in the central
live-fire zone or in environmental set-aside areas.
As a result, data is geographically distributed in a
wide arc around a large data void. This means
that our empirical analyses are affected in
unknown ways with respect to how well the data
represent Fort Hood as a whole.
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4.0 STRATEGIES AND RESULTS

W. Nicholas Trierweiler, Christopher Lintz,
Kathleen Callister, and Dale Lynch

Together, Chapters 4.0 and 5.0 discuss the tactical
and analytical approaches which were employed to
assess site research potential, site significance, and
hence, site eligibility for inclusion in the NRHP.
As has been discussed previously in Chapter 3.0,
the primary criterion for evaluating site
significance was the presence or absence of intact
buried cultural deposits. The present chapter
addresses the methods by which such deposits were
detected and evaluated. All depositional areas of
all sites were evaluated according to the methods
and criteria discussed here, regardless of overall
site size. However, for those sites larger than
about 75,000 m®> (18.5 acres) (the so-called
"LRPA" sites), additional criteria were applied to
assess the research potential of lithic assemblages
on contextless surfaces. These LRPA strategies are
addressed separately in Chapter 5.0.

This chapter is organized in four major sections.
The first part discusses the methods used during
field work, including reconnaissance, shovel
testing, and data analysis. The second section
presents laboratory methods. Within this section,
artifact processing and cataloging techniques and
attribute recording schemes are discussed. The
third part reviews the quality control procedures
used to ensure collection of accurate, comparable,
and replicable baseline data. Finally, the fourth
part briefly presents some summarized results.

4.1 FIELD METHODS

The process of evaluating sites for their potential
to contain intact cultural deposits proceeded in a
stepwise fashion through three distinct stages.
First, all 571 sites were visited by a specialized

"assessment team consisting of a Holocene

geomorphologist and an archeologist. Next, based
on the observations and recommendations of this
team, all sites with the potential for buried deposits
were shovel tested by a follow-up crew. The field

methods applied during these two stages are
discussed in detail below. Finally, those 94 sites
which were a priori defined as LRPAs were
evaluated according to LRPA-specific methods,
including resurvey. This third stage is discussed in
Chapter 5.0.

4.1.1 Reconnaissance

The initial visit to each site (the "reconnaissance")
was conducted by a specialized team consisting of
an archeologist and a Holocene geomorphologist.
For each site, the team first reviewed the previous
site record(s) and traversed the site, visually
inspecting cultural features and deposits as well as
the noncultural landscape, geology, and hydrology.
Where available, exposures such as rodent holes,
cutbanks, and erosional areas were inspected.
Based on this inspection, the geomorphologist
determined whether or not the site was composed
of different land forms with differing potential for
intact cultural deposits (for example, a stable
upland surface vs. an alluvial terrace. ~Where
appropriate, the site was subdivided into two or
more subareas corresponding to geomorphic
surfaces having similar ages and depositional
characteristics. These subareas became the basic
geographic unit to be evaluated and were
distinguished with alphabetic designators (e.g.,
41CV600A or 41CV600B).

At the same time, the archeologist inspected
previously recorded features, recorded new
features, and evaluated the validity of the current
site boundaries. On several sites, boundaries had
never before been delineated. Systematic surface
collections were not made, but diagnostic artifacts
noticed on the site surface were collected. Of 307
artifacts collected from the surface, 263 are
projectile points (86%) and 31 are lithic tools
(10%). During this walkover, the team also
amended the existing site map, adding features,
subareas, collected artifacts, and other new
observations, and revising the site boundaries as
appropriate.
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For each subarea, systematic assessments were
made of both archeological content and
geomorphological context. The assessments were
both descriptive and quantitative, and were
recorded on custom-designed data recording sheets.
Descriptive observations were recorded on Form 3:
Descriptive Archeological Data and Form 3:
Descriptive Geomorphological Data (Appendix B).
These called for free-form text observations on a
number of specific topics. For example, the
archeological evaluation noted features, dateable
items, cultural material present, and other key
archeological topics.  The geomorphological
evaluation noted exposures, sediment profiles,
disturbances, and other geomorphic topics.

Similarly, quantitative assessments were made
using Form 4: Quantitative Archeological Data
and Form 6: Quantitative Geomorphological Data
(Appendix B). These data recording sheets used
ordinal scales to quantitatively score multiple
criteria for archeological content and
geomorphological context. For example, the
archeological evaluation assigned a numeric score
from 1 to 6 for "Nature of Cultural Occupation,”
where a score of 1 indicated an unsealed,
secondary context and a score of 6 indicated a
sealed, primary context. Other archeological
criteria included "Potentially Dateable Material,"
"Area Function," "In-Situ Material," "Ecofacts,"
and "Artifact Assemblage Uniques." The
geomorphic evaluation assigned numeric scores to
"Surface Type," where a score of 1 indicated a flat
upland surface and a score of 5 was recorded for
a rockshelter with obvious deposits.  Other
geomorphic criteria included "Age of Geomorphic
Surface," Position and Context of Remains, "In-
Situ  Holocene/Late Pleistocene  Deposits,"
"Pedoturbation,” and "Erosion." For both the
archeological and geomorphological criteria, the
rankings were arranged so that the greatest value
reflected the most potential for intact buried
" deposits.

For each site subarea, criteria scores were summed
to obtain a total archeological score and,
separately, a total geomorphological score. High

geomorphology scores indicate sites (or subareas)
with a natural context that is conducive to the
preservation and/or segregation of discrete cultural
components; low geomorphology scores suggest a
natural context that is unlikely to preserve or
segregate components. Similarly, high
archeological scores indicate observed data sets
which would probably be relevant to multiple
research design issues; low archeological scores
suggest that the site (or subarea) largely lacks
useable data.

Because the summed scores are the sum of ordinal
rankings of arbitrary value, they do not indicate an
interval (i.e., calibrated unit) scale of research
value. That is, a site with an archeological score
of 30 does not necessarily have twice the research
potential of a site with a score of I5.
Nevertheless, the scores do reflect relative position
along a continuum of research potential. Cross
plotting the geomorphological and archeological
scores yielded a useful heuristic framework for
discerning the relative research potential within any
subset of sites (Figures 4.1, 4.2, and 4.3). In
general, sites with low scores for both archeology
and geomorphology are ranked low in overall
research potential; sites with high scores for both

" are ranked high in overall research potential. Sites

with a low archeological score and a high
geomorphological score may have buried deposits
but have an uncertain research potential. Sites
with a high archeological score and a low
geomorphological score probably have intact
features on a low potential land form, but also
have uncertain research potential.

On the basis of the reconnaissance scoring, sites
(or subareas) with the lowest research potential
were assessed as not significant and were
recommended for no further management; this
occurred unless there was some evidence that the
low score was offset by a capacity to address some
important research issue.
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Recommendations that shovel testing was not
warranted on any given subarea were made by the
project geomorphologist because the subarea (1)
demonstrated a complete lack of any potential to
contain subsurface deposits (i.e., was exposed
bedrock); (2) demonstrated only very thin
sediments with negligible potential for containing
preserved subsurface deposits (i.e., probe depths
less than 20 cm); or (3) demonstrated very old
sediments (i.e., the Jackson Alluvium) which had
been determined previously as unlikely to contain
cultural deposits. Recommendations were
conservative; if the geomorphologist had any doubt
about the potential of a given subarea, then it was
recommended for shovel testing and/or deep
testing. All other subareas were shovel tested
and/or recommended for deeper testing. While
these recommendations were made on the basis of
surface inspection of the ground, these were
nonetheless made in the context of familiarity with
the general geology of Fort Hood and specifically
with the geologic processes that have buried,
exposed, and disturbed archaeological sites during
the Holocene.  This geomorphic context is
discussed in Chapter 2.0.

Sites (or subareas) with high and intermediate
scores were shovel tested to assess the presence,
density, and vertical and horizontal distribution of
subsurface cultural materials. Occasionally,
subareas with high or intermediate scores were not
shovel tested because the only deposits with
potentially intact deposits were deeper than the
maximum depth of shovel testing (effectively, 80
cm). In such cases, shovel testing was bypassed
because no useable data would be produced, and
the subarea was recommended instead for deep
testing including mechanical trenching.

While conducting the reconnaissance, several new
and previously unrecorded sites were discovered.
These were designated with temporary field
numbers and their location and general character
was reported to Fort Hood. All of these sites were
issued in subsequent delivery orders for evaluation
and shovel testing and all are included in this
report. Upon returning to the site to conduct the

formal reconnaissance, a State of Texas site form
was completed in addition to the standard data
sheets. After completion of field work, a trinomial
was assigned to these sites and archival copies of
all field forms were submitted to TARL in Austin.

4.1.2 Shovel Testing

On the basis of the reconnaissance scoring, 414
site subareas with high and intermediate scores
were shovel tested to assess the actual presence,
density, and vertical and horizontal distribution of
subsurface cultural materials. The remaining 482
subareas were not shovel tested. These included
467 subareas with no potential for intact buried
deposits as reflected by very low reconnaissance
scores, 11 subareas with the potential for deeply
buried deposits below the maximum depth of
shovel testing, and four subareas which had been
previously tested or which could not be relocated.
These criteria are further delineated in Chapter
11.0. Pursuant to contractual guidelines, shovel
tests were placed at 30 m grid intervals across the
entire surface of any subarea with the potential for
deposits, and in features on upland surfaces. The
resulting sample thus approximated one test per
900 m? (30 x 30 m) of any area with a potential
for buried deposits. Because of the extremes in
overall site size, this rule-of-thumb resulted in
many small subareas and single-feature subareas
such as rockshelters or burned rock mounds
receiving only one or two shovel tests while other
very large subareas received dozens and even
hundreds of tests. For example, any subarea
smaller than 30 m by 30 m (900 m?) received a
single test, a subarea measuring 120 m by 150 m
(180,000 m?) received 20 tests, and a subarea
measuring 200 m by 450 m (900,000 m?) received
100 shovel tests.

Shovel testing in upland settings focused on the
fairly restricted areas where eolian, minor alluvial,
or slight colluvial deposits were suspected, except
where plowing, sheet erosion, or vehicle impacts
were excessive. If the reconnaissance identified a
restricted portion of an upland land form as having
the potential for intact deposits (a burned rock
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feature resting on bedrock, for example), then only
these delimited portions of the upland surface
would be tested. By contrast, the alluvial deposits
along river and major tributaries had the potential
for intact cultural remains at depths much greater
than those allowed by shovel testing. The goal of
shovel testing in these settings was to document
and assess the potential for occupational structure
and integrity in the shallow portions of the terrace
which are apt to be severely impacted by training
maneuvers using tracked and wheeled vehicles.
Shovel tests in minor lateral tributaries were placed
to search for shallow intact cultural deposits along
the alluvial sediments and the base of toe slopes.
Shovel tests in rockshelters and associated talus
slopes were placed in the least disturbed area
having the greatest depth potential. In some
rockshelters and other types of small features, 1 by
1 m or 50 by 50 cm tests were determined to be
more productive (and less destructive) than the
standard 35 cm diameter shovel tests.

Test locations were determined approximately,
using paced distances, and all test locations were
plotted on the site sketch map. The number of
tests per site subarea ranged from one in several
small burned rock features and restricted
rockshelters to 250 tests on subarea 41CV1275-CS.
A total of 5,814 tests (consisting of 5,716 shovel
tests and 98 quad tests or test pits) were excavated
on 414 site subareas, with an average of 14 tests
per site subarea. Twenty-six areas had more than
50 tests, and eight areas had 100 or more tests
each (Table 4.1). Tests were identified with an
alphanumeric designator. During the first season
of shovel testing (January through July 1992),
multiple tests were established along multiple
parallel transits. In general, each transit was
designated by a letter so that individual tests were
identified as A3, BS5, etc. During the second
season, this system was replaced by giving each
test a unique number beginning at 1. Final unit
designations in the unified database are given as
ST-1, ST-A3, QT-1, TP-1, etc.

Table 4.1 Frequency Distribution of
Shovel Tests per Site Subarea.
Tests per Number of Total Percent of

Subarea Subareas Tests Total Tests
none 484 0 0%
1-10 282 943 16.2%
11-25 66 1,125 19.3%
26-50 40 1,403 24.1%
51-99 18 1,139 19.6%

> 100 8 1,204 20.7%
Total 897 5,814 100%

All test units were dug in arbitrary 10 cm levels to
at least 40 cm below surface (cmbs) or to bedrock,
if shallower. Some tests were dug to 80 cmbs
which was effectively the lower limit for a 35 cm
diameter shovel test. Quad tests (50 x 50 cm) and
test pits (1 x 1 m) could be dug deeper and had a
greater retrieval of data per portion of the site
which was disturbed by the test. These tests were
preferentially used in rockshelters and occasionally
in burned rock mound features. Tests in rock
shelters attempted to reach bedrock, with the
deepest unit dug to 160 cmbs.

All excavated fill was dry screened in the field
though 1/4 inch mesh and all cultural items were
recovered, except for human bone, burned rock,
and nondiagnostic shell fragments. If present,
these items were noted on the field forms, but they
were not collected. Human bone was exceedingly
rare and was observed only in a very few
rockshelters; these cases were immediately reported
to Fort Hood DEH.

Shovel tests were recorded on a standard data sheet
(Appendix B, Form 7), noting placement, sediment
condition and material returns from each level of
each shovel test. Multiple tests were recorded per
sheet. The larger quad tests and test pits were
recorded using individual level forms (Appendix B,
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form 8) which allowed for more detailed
observations, including a plan sketch.

4.1.3 Data Analysis and Preliminary Reporting

Following completion of both field phases
(reconnaissance and shovel testing), the collected
data were reviewed, tabulated, and analyzed. The
goal of analysis was to determine for each site
subarea whether or not intact buried deposits were
actually present.

In general, the sites which had not been shovel
tested were already determined to have no potential
for intact deposits. In a very few cases, sites were
not shovel tested because they had intact cultural
occupations below the maximum depth of shovel
testing, or it was feared that shovel testing would
do more harm than good in a restricted rockshelter
or feature. These sites were determined to have a
suspected, but not demonstrated, potential for intact
deposits and were recommended for testing. These
sites are described in detail in Chapter 10.0.

Of the sites which were shovel tested, three
outcomes of the analysis were possible. Sites with
clearly intact deposits were determined to have
high research potential and were recommended for
avoidance and protection. Sites lacking intact
buried deposits were determined to have low
research potential and were recommended for no
further management. Finally, sites for which intact
buried deposits were suspected but not clearly
demonstrated were determined to have an unknown
research potential and were recommended for
avoidance and further testing.

In achieving these determinations, use of the
shovel testing results proved to have considerable
limitations. Those test holes with positive artifact
recovery provided information on the occurrence
and frequency of artifacts, the preservation of
ecofacts, the depths of cultural remains, and the
relationship of artifacts to recognized sediment
units. However, the test holes with negative
results did not necessarily provide information on
the absence of cultural occupations, because each

shovel test was statistically insignificant relative to
the area sampled. Negative results could variously
indicate that the testing did not go sufficiently deep
enough to encounter the occupation zone, the test
simply missed sparsely scattered artifacts, or the
occupation zone did not in fact extend into the
area.

High artifact densities from buried contexts could
represent in situ or displaced materials from a
single intense occupation layer or a number of
stacked palimpsests on a stable land form. Major
block excavations (much less limited shovel test
holes) are sometimes unable to discern these
differences.  Nonetheless, the shovel testing
documented subsurface stratigraphy and
empirically demonstrated buried artifacts and
ecofacts. These data provided different and
additional information from those gained by the
reconnaissance. Although negative and limited
positive results did not contribute much new data
for evaluating the site importance or drastically
change impressions obtained from the field
reconnaissance, some sites or portions of sites with
artifacts at consistent depths and/or high densities
of artifacts and ecofacts were identified as
important from a shovel testing program. In some
instances, management recommendations were
changed as a result of the additional information.
For the most part, the geomorphic and field
reconnaissance evaluations tended to carry more
contextual weight than shovel testing results.

Given these problems in using shovel test results to
define context and in situ materials, the site
evaluations were based on combinations of three
variables: (1) the relative frequency of cultural
materials; (2) the relative ubiquity of cultural
materials; and (3) the relative vertical distribution
of cultural materials. On this project, sites had to
have at least five shovel tests before a pattern type
could be discerned; sites with less than five shovel
tests relied on artifact abundance in conjunction
with the reconnaissance interpretations. Different
criteria were used for nonfeature settings and
feature contexts.
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4.1.3.1 Nonfeature Contexts

Low frequency of cultural materials was defined as
one or less artifact/ecofacts per shovel test hole;
high frequency was defined as two or more
artifact/ecofacts per shovel test hole.

Negative artifact ubiquity was defined as a lack of
artifacts from any shovel test hole; low ubiquity
was defined as artifacts from less than 30 percent
of total shovel tests; moderate ubiquity was defined
as artifacts from 31 to 70 percent of shovel tests;
high ubiquity was defined as artifacts from more
than 70 percent of all shovel tests at a given site.

Random vertical distribution was defined as
multiple shovel tests with little or no consistency
in the vertical distribution of artifact/ecofacts; no
trends or patterns were evident in the vertical
distribution of artifacts within a site subarea. This
artifact distribution pattemn tends to occur in sites
with mixed deposits, or spatially limited artifact
concentrations from stratified ephemeral or
palimpsests occupations. The ability to segregate
occupations at these kinds of sites tends to be
limited.

Patterned vertical distribution was defined as
multiple shovel tests within a site subarea with
essentially consistent or similar patterns in the
vertical distribution of artifacts. The consistency
may reflect the accumulation of palimpsests on a
buried, yet stable, surface, or discrete occupations
which are archeologically segregated. In the
former case, the contextual integrity of artifacts on
a stable surface may be low; in the latter,
stratigraphically segregated materials may have
excellent potential for contextual integrity.

The alternative combinations of artifact frequency,
ubiquity, and vertical patterning provided
information about the consistency or lack of
consistency of artifacts from the shovel tests, but
they did not provide sufficient information to
inform on overall site integrity. The interpretative
ambiguities of negative results prevents any use of
the data in a rank-order approach.

Considerable uncertainties surrounded the
contextual interpretations at most sites. For
example, even where high frequency of artifacts
occurred in highly structured vertical patterns from
most shovel test holes, the patterns could represent
either clearly stratified discrete occupations or
multiple palimpsests on stable land forms. These
alternatives represent opposite extremes of the
contextual spectrum.

Four contextual considerations are not included in
the contingencies outlined above: (1) land
form/geomorphic context; (2) site type; (3)
stratigraphic observations; and (4) feature matrix.
These contextual considerations were excluded
since information about their occurrence is based
on the reconnaissance data separate and distinct
from shovel testing results or, in the case of
stratigraphy, the observations cannot be collected
with consistent accuracy from the limited window
provided from the shovel tests. Nevertheless, a
range of attribute combinations involving artifact
frequency, ubiquity, and vertical distribution
pattern can be used as general guidelines for
assessing overall research potential.

Some judgement was also needed to evaluate the
importance and co-occurrence of materials
recovered from any shovel test. For example,
patterned artifact distributions correlated with
observed stratigraphic patterns were assigned more
weight than material distribution patterns in
homogenous sediments.

A matrix of these variables is presented in Table
4.2, which identifies 14 possible combinations of
frequency, ubiquity and vertical patterning. These
have been grouped into six assessments of context
having different management recommendations.
Obviously, the geomorphic setting of each site
affected the interpretations of the shovel testing
results; however, these data were assessed and
weighted through the geomorphologist’s
reconnaissance scoring.

In Table 4.2, score #1 indicates no artifact
recovery from any shovel test. The absence of
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Table 4.2 Evaluation and Scoring of
Shovel Test Results from
Nonfeature Contexts.

Frequency
Artifact
Ubiquity Low High
Negative o # #
Test Results
Random low # 72
Distribution o245 #2
high  #3 #3
Patterned low #4 #
Distribution moderate #5 #5
high #5 #6

cultural remains from all shovel tests suggests that
there is no demonstrated potential for shallowly
buried deposits.  The integrity potential is
considered to be poor in shallow sediment
localities, or the potential remains unknown in sites
with deep Holocene deposits. However, if buried
cultural material was observed during
reconnaissance, then it is possible that the
abundance of artifacts is too low or the distribution
is too irregular to be accurately reflected in the
shovel test sample.

Score #2 indicates vertically random, low to high
artifact frequency with low and moderate ubiquity.
Although the density of artifacts from these site
subareas is variable, artifacts are recovered in
random distribution from few to many of the
shovel tests. This lack of consistency in artifact
distributions may suggest mixed, disturbed, or
spatially limited palimpsest cultural remains. If the
site subarea is on a stable landform, then this type
of distribution may reflect mixing or disturbance of
cultural deposits. Conversely, if the site is within
an aggrading or geomorphologically active setting,
this pattern may reflect multiple, stratified, but
spatially complex occupations and that perhaps

low-density occupations may be present. In
general, site subareas in this category are
considered to have extremely limited archeological
potential. The integrity potential for deeper
Holocene deposits is considered to be unknown.

Score #3 suggests vertically random, low to high
frequency, but high ubiquity artifacts. The density
of artifacts from these site subareas is low or high
from most shovel tests with random artifact
distribution patterns. These distribution patterns on
stable land forms may reflect medium to high
intensity of activities leaving perishable remains
which have become mixed by turbation. However,
on an aggrading landform, this pattern may
indicate that vertically discrete occupations may be
present. These site subareas are considered to have
limited potential for buried deposits with integrity.
The integrity potential for deeper Holocene
deposits is unknown.

Score #4 indicates vertically patterned, low to high
frequency, but low ubiquity artifacts. Although the
density of artifacts from these site subareas is
variable, artifacts are recovered from patterned
distributions from only a few shovel tests. The
rare occurrence of positive artifact recovery in so
few shovel tests may not accurately reflect the
geometry and extent of the cultural occupations.
This distribution suggests limited archeological
potential for the shallow portions of the buried
deposits, but the consistency in artifact
distributions may reflect either isolatable
occupations or a consistent sequence in an
aggrading deposit. The archeological context of
possible remains from deeper Holocene deposits is
unknown.

Score #5 reflects vertically patterned, low
frequency, moderate to high ubiquity artifacts.
Although the density of artifacts from these site
subareas is variable, the patterned distributions is
replicated in many to most shovel test areas. The
relatively common occurrence of positive artifact
recovery strengthened the trend.  Unless the
artifacts are on shallowly buried stable land
surfaces, this distribution suggests moderate to fair
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archeological potential. However the consistency
in artifact distributions may reflect either isolatable
occupations or consistent sequence in aggrading
deposit. The archeological context of remains
from deeper Holocene deposits is unknown.

Finally, score #6 indicates vertically patterned,
high frequency and high ubiquity artifacts. The
high density of artifacts consistently shows a
strong vertical distribution pattern replicated in
most shovel test areas. Unless the artifacts are on
shallowly buried stable land surfaces, this
distribution suggests good to excellent
archeological potential. The consistency in artifact
distributions may reflect either isolatable
occupations with extreme clarity or consistent
sequence in aggrading deposit. The archeological
context of remains from deeper Holocene deposits
is unknown.

4.1.3.2 Feature Contexts

Features may represent the only potential for
Holocene deposits on the Manning and Killeen
surfaces. Shovel testing on features was intended
to obtain information about their depth and
content, which was not comparable to nonfeature
contexts. Feature-specific observations had higher
threshold definitions. Since often a single shovel
test was placed in any feature, there was no basis
for assessing the ubiquity of artifacts in the
features or the patterned trends in vertical material
distributions. The kinds of relevant observations
for features were: (1) frequency of burned rock;
(2) frequency of lithics; (3) frequency of ecofacts
(bone, mussels, charcoal, etc., but not snails); and
(4) notes on associated matrix (ashy soil, chunks of
charcoal, or extent of vandalism, etc.).

A low density of burned rock was defined as at
least one but not more than five pieces per feature
test, and a high density of burned rock was defined
as six or more pieces per test hole. A low density
of lithics was defined as 10 or fewer per test hole
in the feature; a high density of lithics was defined
as 11 or more artifacts per test hole. A low
density of ecofacts was defined as four or fewer

per feature test, while a high density was defined
as five or more per feature test hole.

One point was awarded if burned rock was present
in low frequencies; two points were awarded for
high frequencies.  Similarly, one point was
awarded if lithics were present in low frequencies;
two points were awarded for high frequencies. For
ecofacts, two points were awarded for low
frequencies and three points for high frequencies.
Note that the ecofact scores are assigned more
weight since they tend to be perishable yet yield
considerably more information about activities than
fire-cracked rock or lithics. One bonus point was
added if any shovel test revealed discernable
stratigraphy in the feature. Finally, one point was
subtracted from the score if an estimated 30 to 60
percent of the total feature deposits had been
disturbed or vandalized, and two points were
subtracted if more than 60 percent of the total
feature deposits had been disturbed or vandalized.

Using this scoring system, total possible scores for
features ranged from -2 points for extensively
vandalized features with no stratigraphy and low
returns of lithics, ecofacts, and burned rock to a
maximum of 8 points for fairly pristine features
with discernable stratigraphy and high frequencies
of burned rock, lithics, and ecofacts. These scores
were used as guidelines for rating feature potential.
A total score of less than 1 suggested very poor
potential; a score of 2 or 3 indicated somewhat
limited potential; a score of 4 or 5 suggested good
potential; a score of 6 to 8 identified a feature with
excellent potential.

4.1.3.3 Summary of Analytical Procedures

Analysis of the results of shovel testing provided
alternate kinds of information to that derived from
the surface reconnaissance. In combination with
site landform, the shovel testing results provided
some empirical data on the nature of shallowly
buried cultural material. More deeply buried
cultural components may occur at alluvial,
rockshelter, and colluvially covered sites, but
alternate methods of investigations, including
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backhoe trenches, with or without adjacent
manually excavated units, will be necessary to
document and evaluate these locations.

Open sites which have cultural materials confined
to shallow deposits (upper 20 cm) offer
problematic contextual results, especially in stable
land form settings. Since stratigraphic segregation
is tenuous at best, many sites with lithic materials
recovered from only the upper 20 cm of fill may
be excluded from management considerations; such
decisions were made on a case-by-case basis and
justified with supporting reconnaissance or shovel
testing documentation.

4.1.3.4 Preliminary Reporting

These guidelines for interpreting shovel test results,
assessing integrity potential, and making
management recommendations are summarized in
Table 4.3. For each site subarea, a preliminary
assessment of integrity and management
recommendations was made by the field team.
The crew chief summarized the information on
Forms 3 through 17 and recorded the summary on
to Form 1 (see Appendix B), which essentially
served as an abstract for the entire site.
Descriptive portions of the summary site reports
were written by the crew chief(s) and
geomorphologist in the field office within 15 days
of completing work on the site. These draft
reports were submitted along with all primary data
sheets to the Principal Investigator who reviewed
the entire site module and wrote the interpretations
and management recommendations. The revised
final site reports were submitted along with the
revised sketch map and all original reconnaissance
and shovel testing data sheets. Generally, the site
reports were submitted within 60 days following
completion of the shovel testing.

4.2 LABORATORY METHODS

Broadly speaking, laboratory work occurred in two
phases: preliminary processing and analysis in the
field laboratory, and later, final processing and
detailed recording. Preliminary processing began
as soon as artifacts were returned to the field
laboratory. The goal of this phase was to quickly
obtain preliminary artifact data which could be
used in developing initial assessments of research
potential. These assessments were presented to
Fort Hood DEH in individual letter reports for
each site, generally within 30 days of fieldwork.
To ensure maximum comparability of artifact
recording, final processing and further detailed
analysis was postponed until all sites had been
completed. This phase began in July 1993 and
was completed in January 1994.

4.2.1 Field Phase

All artifacts and samples recovered from the
surface during reconnaissance or subsurface from
shovel tests were assigned a tracking (lot) number
based on their horizontal and stratigraphic
provenience. During the first season of work
(January through August 1992), artifact lot
numbers were referred to as Field Specimen (FS)
numbers, and designated a separate class of
materials (e.g., bone, lithic debitage, projectile
point) within a minimally defined provenience
(e.g., a 10 cm level of a shovel test). This
traditional system had several problems. First,
based on field identifications, different classes of
artifacts within the same provenience were
assigned different numbers. Sometimes the field
identifications were wrong. Further, excavated but
sterile proveniences were not given tracking
numbers. Because the ubiquity of subsurface
artifacts was a key variable in assessing the overall
research value of deposits, the frequency and
distribution of sterile proveniences was as
important as the frequency and distribution of
artifacts.
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Table 4.3 Guidelines for Interpreting Site Integrity and Assessing Research Potential.

INTEGRITY POTENTIAL
NONE TO LIMITED UNKNOWN TO UNCERTAIN

GOOD
TYPES OF Subareas eliminated from  Nonfeature subareas with all Nonfeature subareas
SITE SUBAREAS shovel test consideration negative shovel test results but with score 3, especially
by reconnaissance crew; with some potential for deeper  on active landforms;
deposits;

Nonfeature subareas with Features rated
all negative shovel test Nonfeature subareas with shovel Excellent;
results and no potential  test scores 1-2, especially on

for deeper deposits; active landforms; Rockshelters with
cultural depth > 20
Nonfeature subareas on Nonfeature subareas with culture cm;
stable land forms with zones > 20 cm thick;
shovel test score 1; Rockshelters with
Features rated Limited or Good;  discernable features;
Nonfeature subareas with

artifacts restricted to Shallowly buried features in Rockshelters with

upper 20 cm; active land surfaces; ecofact preservation;

Features rated Poor; Open subareas with

stratified deposits,
Shallow hearth features especially on active
in stable land surfaces. landforms.
RESEARCH Low research potential. Undetermined research High research potential.
POTENTIAL potential.
RECOMMENDATIONS No further management. Avoid until evaluation Avoid, protect, and
completed; formal testing to  preserve; otherwise test
better determine significance. to obtain data necessary
for formulating
mitigation plan.
SUGGESTED None. Prohibit tracked vehicles and Create "off-limits"
TACTICS manual and mechanical preserve.
excavations; monitor to curtail
vandalism. Prohibit tracked
vehicles and manual
The type and extent of testing and mechanical

should be based on research
design issues and site specific
situations, such as size, and land
form but may include backhoe
trenching and/or manual
excavation of 1m? test units.

excavations; monitor to
curtail vandalism.

Mitigate unavoidable
impacts through data
recovery excavations.
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As a result of these problems, during the second
season of work (beginning in September 1992), a
new system of artifact tracking numbers was used.
This system assigned a unique tracking number,
referred to as a provenience number (PNUM), to
every excavated provenience whether or not
artifacts were actually recovered. Further, all
artifacts from a given provenience were assigned
the same PNUM, regardiess of class. During
detailed laboratory analysis, artifacts from each
PNUM were sorted in classes and each class was
assigned a unique accession number. During both
phases of field work, an inventory of artifacts and
samples was kept using Form 10: Field Inventory
(see Appendix B). The inventory recorded for
each FS or PNUM the horizontal provenience,
vertical provenience, contents, and total number of
specimens.

At the end of each field day, artifacts and samples
were taken to the field laboratory for preliminary
analysis. Field analysis was restricted to ensuring
the accuracy of the inventory and collecting the
frequency and ubiquity data necessary for site
evaluation. Recording detailed artifact data was
postponed (see below). Because many of the
excavated artifacts were muddy, artifacts were
cleaned just enough to permit a reliable class
identification (e.g., sort the cultural lithic debris
from naturally occurring lithic debris). Noncultural
material was discarded.

The contents of each lot was checked against the
bag label and against the Form 10 field inventory.
The resulting artifact frequency data was compiled
for each geomorphic subarea by shovel test and
depth on Form 11: Summary of Shovel Tests (see
Appendix B). For each subarea, these data were
used to evaluate the results of shovel testing.
Artifacts were stored in boxes and transported to
the main archeological laboratory in Austin for
further processing and analyses.

4.2.2 Analysis Phase

The analysis phase was conducted in the Austin
laboratory after fieldwork had been completed on

all sites. This phase consisted of further cleaning,
cataloging, detailed recording of attributes, and
preparation for curation.

4.2.2.1 Processing

Once in the laboratory, all artifacts and specimens
were cleaned and stabilized using procedures
specified in contract Technical Exhibit #1:
Treatment, Marking, and Delivery of Artifacts and
Documentation.  Cleaning involved removing
adhering dirt by either washing the artifacts in
warm water or dry brushing. All flaked stone,
groundstone, ceramics, mussel shell, and historic
ceramics and glass were cleaned using water;
depending on condition, bone was dry brushed or
cleaned with water. Extreme care was taken to
prevent mixing of bags. Lots were cleaned one at
a time and both the provenience insert card and the
original bag were kept with the lot.

After cleaning, materials were placed in clean
polyethylene bags along with identification tags
produced on acid free paper. Radiocarbon samples
were wrapped in aluminum foil envelopes and then
placed in polyethylene zip bags.

Labeling of artifacts was limited to projectile
points, flaked stone tools, and other unique
artifacts which underwent specialized analysis
and/or illustration. The procedure used entailed
writing the accession number (see below) directly
on the artifact with black or white ink and then
top-coating it with clear fingernail polish.
Pursuant to Fort Hood Archeological Laboratory
standard procedures, labeling of individual pieces
of debitage, bone, and shell was not done (personal
communication, Kimball Smith, DEH).

4.2.2.2 Cataloging

Following the guidelines specified in contract
Technical Exhibit #1, artifacts and samples were
assigned an accession number based on their
horizontal and stratigraphic context. Each
accession number consisted of three parts. The
first part was a single-digit code for the county in
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which artifacts were recovered (1=Coryell County;
2=Bell County). This digit was followed by the
Smithsonian site designation (minus the state and
county). The third part was a unique specimen
number derived from both provenience and artifact
class. Specimen numbers were assigned
consecutively for each site beginning with the next
available number. For example, if previous
surveys had collected six projectile points from site
41BL1125, then the next specimen recovered
would have been assigned the accession number 2-
1125-7.

Once assigned, this number was used for all
identification and analysis purposes.  Where
multiple specimens of a given artifact class were
recovered from the same provenience, all were
assigned to the same accession number with the
exception of projectile points and other diagnostics
which were given individual accession numbers.

4.2.2.3 Detailed Recording of Artifact Attributes

Artifacts and samples recovered from
reconnaissance or shovel testing were cataloged
and recorded directly into a computer database
using a proprietary Data Base Management System
(DBMS) developed for Mariah Associates, Inc., by
Wind-2 Software. Built on Microsoft’s FoxPro
platform and run on 486-66 PC computers, this
database is designed to provide an integrated
framework for the design, collection, management,
and analysis of archeological data from the
research design phase through final curation.
Artifact data is directly entered; site and feature
data are entered from primary field data sheets.
Data is managed wholly within the program and
can be manipulated and analyzed within the
proprietary program or exported to other analytical
programs such as Microsoft Excel. The program
allows for the custom design and error-trapped
collection of both provenience data and formal
attribute data for a nested series of three levels of
information. The macro-level is designed to record
information about sites or other supra-feature
phenomena. The meso-level is designed to record
information about features, localities, strata, or

other supra-artifact phenomena. These can be
located within sites or within other features. The
micro-level is designed to record information about
artifacts or samples. These can be located within
features, within sites, or both. For each level,
attributes and values are custom designed for each
project.

For this project, artifact provenience information
and detailed attributes were entered into the DBMS
program and linked with site provenience and
attribute data. Feature data was not used. Once
entered, data manipulation was possible on both
inter-site and intra-site bases. When possible, an
accession number was assigned prior to data entry
so that it could be entered simultaneously with the
analyses data. In some cases the accession number
was entered into the DBMS after analysis data.
After provenience information was entered,
artifacts were assigned to a class based on their
material and manufacture and individual artifact
attributes were recorded for each artifact. Classes
included bone, shell, ceramic, lithic core, lithic
debitage, lithic tool, lithic projectile point, lithic
groundstone, historic/recent, and other. Some
classes were linked by a "superclass" to allow
analysis of larger groupings. A list of artifact
classes and their corresponding attributes is
presented in Table 4.4.

For each artifact class, the level of detail in the
recording scheme was designed to be consistent
with the survey level research design. For
example, lithic material was seen as a key variable
for evaluating site research potential. By contrast,
symmetry and complete taxon identification of
faunal specimens was not attempted. It is expected
that future phases of work at Fort Hood will
develop more detailed typologies and attribute
recording systems appropriate to testing and data
recovery research questions.
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Table 4.4 Artifact Classes and Recorded Attributes.
Attributes

Superclass Class

Bone Bone N, skeletal element, taxon size, portion, weight, modified, burned
Shell Shell N, symmetry
Ceramic  Ceramic N, ware, sherd form
Lithic Core N, lithic material, core type, cortex
Debitage N, lithic material, debitage type, flake size, cortex
Tool N, lithic material, tool type, use wear
Projectile N, lithic material, point type, intact, breakage, symmetry, reworking, flaking,
Point serration, shape, cross-section, basal thinning, basal grinding, notching, stem shape,
shoulder shape, tang shape, maximum length, maximum width, stem thickness,
blade length, stem width, base width, weight
Groundstone N, lithic material, groundstone type, weight
Historic  Historic N, historic material
Other Other N, material
Chert Typology types and it was necessary to create several

The chert typology used in recording the lithics
from Fort Hood is discussed in depth in Chapter
6.0 of this report. Initially, 17 chert types were
identified, distinguished by differences in color,
texture, structure, luster, and relative degree of
opacity or translucency (see Appendix C). Some
of the chert types had preexisting folk names (Owl
Creek Black, Fort Hood Gray, etc.) but are here
arbitrarily designated as numbers 1 through 17.
The type numbers indicate a spectrum of colors
and chert textures beginning with the lighter cherts
(1=Heiner Lake Blue, 2=Cowhouse White, etc.)
and extending into the dark gray and black cherts
(14=Fort Hood Gray, 17=Owl Creek Black, etc.).
The majority of the chert types fall within the tan,
gray, brown, and gray-brown color range
(6=Heiner Lake Tan, 9=Heiner Lake Translucent
Brown, 14=Fort Hood Gray). During analysis, it
became apparent that types 12 and 14 were
indistinguishable and were consequently lumped
together into Type 14 (see Appendix C), resulting
in 16 final types.

Despite this working typology, not all chert
artifacts could be reliably assigned to one of the

indeterminate categories for burned, patinated, and
otherwise unidentifiable pieces. Aside from cherts
that were altered by burning or patination, there
was also a high degree of overlap in diagnostic
characteristics among the chert specimens which
fall at the far ends of the color/texture/luster

“spectrum for each respective type class. These

elements, singularly and in combination, prevented
the positive identification of chert type for many of
the Fort Hood lithics. Rather than force a dubious
specimen into one of the 16 chert types, 10
broadly different indeterminate types were
designated. Although many of these indeterminate
cherts may have actually belonged to one of the 16
defined types, these pieces often lacked diagnostic
attributes to permit reliable typing. The 16 formal
chert types are defined in Appendix C; as a
methodological device, the 10 indeterminate types
are defined below.

Type A-bumned chert often displays a color change
in the form of a "blush" or reddening of the
original color. This effect ranged from a faint
reddening when lightly heated (< 300°F), to a
pronounced red-shift at high temperatures (>
700°F). Texture changes in the form of heat
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fractures (pot-lidding) occurred at medium to high
temperatures (500-700°F), and luster changes that
inhibit positive identification occurred at low,
medium, or high temperatures (see Appendix C).
Light colored cherts placed in the Type A-burned
category might actually be heat altered pieces of
chert Type 1 (Heiner Lake Blue - light colored
outer part), Type 2 (Cowhouse White), or Type 3
(Anderson Mountain Gray). Darker, indeterminate
cherts exhibiting a subtle red-shift may in actuality
be burned pieces of Type 10 (Heiner Lake Blue),
Type 11 (East Range Flat), Type 13 (East Range
Flecked), Type 14 (Fort Hood Gray), or Type 15
(Gray/Brown/Green). Lithics displaying a
pronounced reddening of color are possibly burned
pieces of Type 6 (Heiner Lake Tan) or Type 8
(Fort Hood Yellow).

Type B-patinated cherts also display color changes
(and possibly texture and luster changes) ranging
from subtle to pronounced. The most common
patination effect among the Fort Hood cherts is a
color shift to white or pale yellow. Indeterminate
cherts exhibiting this color shift may actually be
patinated pieces of Type 4 (Seven Mile Mountain
Novaculite), Type 8 (Fort Hood Yellow), Type 9
(Heiner Lake Translucent Brown), Type 10 (Heiner
Lake Blue), Type 13 (East Range Flecked), or
Type 17 (Owl Creek Black). There are at least
two Fort Hood cherts that exhibit a darker
patination. Type 14 (Fort Hood Gray) commonly
turns percent purple-brown, and Type 3 (Anderson
Mountain Gray) turns grayish-red-purple or brown-

gray.

Type C-gray was another common indeterminate
chert type encountered during lithic analysis.
Lithics placed in this category may actually be
atypical specimens of Type 5 (Texas Novaculite),
Type 11 (East Range Flat), or Type 14 (Fort Hood
Gray). When using the Type C-gray category,
lithics displaying predominately gray color tones
were arranged in a gray color continuum. When
the lithic analyst judged that other colors present
(such as brown or tan) were more dominant than
the grays, another indeterminate color category was
used.

Type D-brown was an indeterminate category used
for unidentifiable cherts displaying primarily dark
brown color tones. Atypical pieces of Type 6
(Heiner Lake Tan), or uniformly patinated pieces
of Type 14 (Fort Hood Gray), may be among the
cherts placed in this category. Material placed in
the Type D-brown category was often similar to
indeterminate  gray/brown chert (Type F).
However, it was judged that chert in the Type D-
Brown category contained very little gray as well
as a deeper shade of brown.

Type E-Tan was a common indeterminate chert
type frequently encountered during lithic analysis.
Many of the lithics placed in this category may
actually be unidentifiable pieces of Type 6 (Heiner
Lake Tan). Small pieces of this chert type may
not show the diagnostic mottling that is necessary
for positive identification. This category may also
include atypical pieces of chert Type 7
(Fossiliferous Pale Brown) or Type 8 (Fort Hood
Yellow). Additionally, light burning or patination
may obscure some of the diagnostic characteristics
in any of the tan cherts without radically altering
their color.

The Type F-Gray/Brown category was used for
cherts that did not fit easily into the indeterminate
gray, brown, or tan categories. This category
included atypical specimens of Type 2 (Cowhouse
White --darkened inner portion), Type 3 (Anderson
Mountain Gray), Type 5 (Texas Novaculite), or
Type 15 (Gray/Brown/Green). Type F-
Gray/Brown proved to be a catch-all category that
accommodated a wide range of indeterminate
lithics which did not fit easily into the other
descriptive categories. Indeed, certain specimens
in many of the sixteen types could be described as
"gray/brown."

Type G-White was the category used to describe
indeterminate white cherts encountered during
lithic analysis. Light chert types such as Type 1
(Heiner Lake Blue - light colored outer part), Type
2 (Cowhouse White), and Type 3 (Anderson
Mountain Gray) were among the hardest of the
Fort Hood cherts to consistently identify. Aside
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from the tell-tale diagnostic flecking of Type 2
(Cowhouse White), it was often hard to discern the
subtle differences in color, texture, structure, and
luster that distinguish these three types. Lithics
placed in the Type G-White category may also be
unidentifiable specimens of any of these three chert
types. It is also possible that lithics displaying a
uniformly white patination were occasionally
placed in the Type G-White category.

Type H (cortex) was used to describe lithic
material that consisted primarily of outer cortex
rather than chert. Cortex colors among the Fort
Hood cherts included white, orange pink, reddish
brown, yellowish brown, and light gray. Cortex
material was identified by color and by the
observation of weathering effects. The surface of
the cortex may have a coarse, rough texture due to
extensive weathering. However, it is also possible
for stream rolling and other types of elemental
exposure to create a smooth, abraded cortex
surface. In most cases it was fairly easy to
distinguish lithics that were composed primarily of
cortex material.

Type D/T-Brown Translucent and Type E/T-Tan
Translucent were categories used to describe
translucent pieces of chert found in the Fort Hood
assemblage. Because of the color contrast between
certain pieces of translucent chert, it was decided
that the two categories were necessary. However,
it is possible that many of the pieces in the Type
D/T and Type E/T categories were actually
atypical examples of Type 9 (Heiner Lake
Translucent Brown). It is the only translucent
brown chert known to exist inside of Fort Hood,
and is readily identifiable by its diagnostic
striations. Lithics placed in the Type D/T and E/T
categories did not display these diagnostic
striations. However, it is possible to fracture chert
Type 9 along a striation plane and produce a
nonstriated, translucent specimen. Furthermore,
the color contrasts noticed between Type D/T and
Type E/T lithics may be no more than the
extremes of the Type 9 color range.

The visual identification of the different chert types
among the Fort Hood lithics was a tricky
proposition at best. Between some specimens,
there are only subtle differences of color, texture,
luster, or structure. Changes in appearance
induced by burning and/or patination may also
reduce the certainty of correctly identifying the
material type. Atypical chert specimens which fall
at the far end of the color/texture/luster scale for
their respective type class are another potential
impediment to visual identification. Finally, some
of the indeterminate cherts may actually be from
outside of the Fort Hood area, and therefore not
represented in the typology used to analyze the
lithics.

The chert type for each individual lithic was
determined by matching it with key specimens on
the master chert typology board created for the
project.  This board contained the dominant
specimen as well as the full known range of
variation of each of the basic chert types. Pieces
with an identifiable material type were assigned a
number corresponding to one of the 16 basic types
and unidentifiable pieces were matched with the 10
indeterminate chert types.

Other Lithic Attributes

Although lithic material type was recorded for all
lithic artifacts, other attributes were recorded for
the different classes. During direct data entry,
debitage from each provenience lot was sorted
according to debitage type, size, color, texture,
luster, structure, and the presence or absence of
cortex. Debitage types used in the analysis
included flake, potlid, shatter, and unknown
debitage. The debitage size categories consisted of
small (less than 1 c¢m), medium (1-5 cm), and
large (greater than 5 cm). Cortex was recorded as
absent, abraded or nonabraded.

The entry of nonprojectile point tools followed the
same procedure as debitage entry, the only
difference being the specific attributes that were
observed and recorded for tools.  Attributes
recorded for nonprojectile point tools included the
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tool type (e.g., biface, uniface, endscraper,
sidescraper, modified flake, hammerstone). The
presence or absence of use wear on each tool was
also noted and recorded. For groundstone tools,
the material type was expanded to include
limestone and sandstone, and the tool type (mano,
metate, pestle, sinker, etc.) and the weight in grams
were recorded.

Projectile points underwent the most detailed and
in-depth analysis of all the artifact classes. A total
of 27 attributes were recorded for each projectile
point. These attributes focused on typology,
morphology and metrics. Typology consisted of
assigning points to a named type based on
classifications established by Turner and Hester
(1985) and Suhm and Jelks (1962). Points that
could not be assigned to a specific type were
identified as Indeterminate Dart or Arrow points.
In instances where not enough of the point was
present to classify the point as dart or arrow, only
indeterminate was used. Morphology included
identification of observable traits such as material
type, flaking, breakage, notching, and general
shape characteristics. Metric measurements were
taken on only those aspects of the points that were
intact; no reconstructive measurements were made.

Other Artifact Classes

Prehistoric ceramic attributes included the sherd
form (base sherd, body sherd, or rim sherd) and
ware (if determinable). The two diagnostic
categories were Doss Redware and Leon
Plainware, while the nondiagnostic categories
included incised ware, other plainware, and
unknown ware.

Because of the scattered nature of the shovel tests
on any given site, it was not expected that detailed
faunal analysis, such as the Minimum Number of
Individuals (MNI), would be meaningful. As a
result, a bare-bones recording scheme was used for
faunal specimens which would allow a rough index
of assemblage diversity. Skeletal elements were
recorded using a collapsed typology (long bone,
mandible, skull, scapula, pelvis, rib, unknown).

Taxon was recorded by size class only, based on
bone wall thickness and general robusticity.
Portion was recorded as whole, nearly whole, or
fragment, and weight of the specimen was
recorded in grams. The presence of burning or
cultural modifications including cutmarks were
noted.

For mussel shell, only the identifiable umbos (or
hinge portions) were recorded. Nonhinge
fragments were noted on field form 10 but were
not entered into the database. Symmetry (right,
left, unknown) was recorded for each umbo to
permit calculation of total numbers present. Snail
shells were not recorded.

Because all sites were a priori defined as
prehistoric  (historic components had been
previously assigned separate trinomial site
numbers), historic artifacts were not of interest
except as indicating subsurface disturbances.
Accordingly, the only attribute recorded for
historic and/or recent artifacts specified the type of
material such as glass, brick, ceramic, ferrous
metal, nonferrous metal, and plastic.

Finally, a very few artifacts did not fit into the
above classes. These included some lumps of
hematite and a few nonlocal minerals such as
schist which may or may not be cultural
manuports. For these items, only the material was
recorded.

4.2.2.4 Curation

All artifacts and samples recovered from
archeological sites located on the Ford Hood
Military Reservation remain the property of the
U.S Government. Permanent curation of all
archeological materials will be provided at Fort
Hood. All materials used in curation preparations
were of archival quality. Artifacts and specimen
were contained in poly zip bags or poly vials.
Original field forms, bag identification tags, field
catalogs, specimen printouts, and inventory sheets
were produced on acid-free, cotton-based paper.
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4.3 QUALITY CONTROL PROCEDURES

From the outset, it was clear that a site evaluation
project of this magnitude needed an active program
of quality assurance. The sheer number of sites
underscored the importance for rigor in methods,
replicability of observations, and consistency of
conclusions to ensure that each site would be
evaluated according to the same set of rules.
Directly related to the large number of sites was
the fact that the project was necessarily a long-
term field endeavor involving many different
persons. Field work began in December 1991 and
was not completed until July 1993, some 20
months later. (Field work on the final two sites
was delayed until December 1993.) Moreover,
more than 30 different persons worked in the field,
with nearly a complete turnover of field personnel
between the first site and the last site.

Accordingly, a program of Total Quality
Management (TQM) was designed from the outset
and implemented for all aspects of the project.
The TQM program consisted of several closely
related operations. These included development of
standard operating procedure manuals,
development of custom data recording sheets, a
pilot study, training seminars, double-blind checks
of data comparability, review of 100 percent of all
data sheets, and appointment of an independent
quality officer.

4.3.1 Procedures Manual

First, a standard operating procedures manual was
developed and distributed to all field personnel
(Mariah Associates, Inc., 1992). Closely based on
the contractual scope of work, this manual
summarizes the purpose of the project, discusses
broad strategies, specifies the data collection
tactics, and defines terms. In essence, it was the
"bible" for field work. When the specialized
evaluation procedures were developed for the
LRPA sites (see Chapter 5.0), a supplementary
manual was developed and issued (Mariah
Associates, Inc., 1993). Both manuals were

discussed in workshop fashion with crew members
before beginning field work.

Provided in the manual were examples of the
standardized data recording sheets developed for
the project (see Appendix B). In addition to fairly
generic formats for recording data from shovel
tests and test pits (Forms 7 and 8), custom data
sheets were developed for reconnaissance-level
archeological (Forms 3 and 35) and
geomorphological (Forms 4 and 6) observations.
Additional forms were developed for the field
inventory (Form 10), preliminary analysis (Form
11), for LRPA evaluation (Forms 14, 15, and 16),
and for LRPA resurvey (Form 17). All forms
went through an evolution of content and structure,
beginning with a rough idea and ending with an
optimal design. As problems were identified, each
form was revised, but in general, the data on each
new version was backwardly compatible. As new
versions of a form were developed, existing stocks
of the old form were discarded. Beginning with
version 2.1 of each form, the version number was
printed at the lower left to easily identify outdated
versions.

The initial versions (1.1) were tested during a two-
week pilot study conducted in December 1991.
The pilot study visited a sample of site types and
land forms and assessed utility of the forms as well
as general data collection strategies. Based on this
pilot study field work, version 1.2 was developed
and used beginning in January 1992.
Approximately 35 percent of the 571 sites were
recorded using versions 1.2. In August 1992,
version 2.1 was developed for many forms, which
were again revised into version 2.2 in September
1992. A few forms further developed into version
2.3, especially to accommodate the LRPA
evaluation procedures.

4.3.2 Training and Comparison Exercises

Despite the standardized data sheets, it was
recognized that different observers could interpret
the same phenomena differently. Indeed, as
claimed by Indiana Jones, "Archeology is not an
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exact science." Accordingly, onsite training was
conducted for the geomorphologists and
archeologists who would be making the
reconnaissance-level site evaluations. Each
question of each form was discussed, again in
workshop fashion, in an attempt to identify and
resolve differences of professional opinion as well
as subtle ambiguities in the scoring system. Only
after everyone had a close agreement as to the
meaning of the questions and prompts did field
reconnaissance begin. As new reconnaissance staff
were added to the project, they were matched for
several field days with an experienced team before
attempting their own sites. Even after such
training, new observations, site types, and contexts
continually stimulated an ongoing dialog between
the several archeologists and geomorphologists.

In an attempt to verify that different teams were in
fact evaluating sites similarly, a sample of sites
was independently visited by different teams and
the resulting scores were compared. This exercise
was designed to measure the degree of data
comparability between observers and compare the
quantitative scores only. Of 11 sites and 15
subareas which were visited by two or more teams,
the coefficient of variation for archeological scores
ranged from 0 to 19 percent and averaged 6.8
percent (Table 4.5). For the geomorphological
scores, the coefficient of variation for archeological
scores ranged from 0 to 27 percent and averaged
only 1.5 percent. Analysis of the raw field data on
forms 3 through 6 for each site suggested that a
coefficient of variation of more than about 8 to 10
percent was a result of different interpretations
between the field personnel. For example, the
differences in archeological scores on site
41BL140 resulted from a disagreement as to
whether or not the observed burned rock
constituted a feature. Two of the four
archeologists assigned higher scores because they
claimed that the burmmed rock present was
sufficiently clustered to be designated as a feature.
Similarly, the differences in archeological scores
on site 41BL516 resulted from a disagreement as
to the total area containing potentially in situ
deposits; the higher scores included the entire land

form while the lower scores were more
conservative. Even so, and despite the high
coefficients of variation on several sites, in every
case the ultimate assessment of integrity and
corresponding management recommendation was
identical for all teams. These exercises and
resulting discussions were very helpful in assuring
data comparability. The overall quality assurance
exercise concluded that sites were being evaluated
comparably by different teams.

4.3.3 _Quality Control Checkpoints

Despite this system set up to encourage quality, it
was recognized that human error creeps into all
endeavors and that this project would unfortunately
be no exception. Human error was seen to
possibly result in incomplete, contradictory, or
missing data sheets, both from survey and shovel
testing. Accordingly, a program was conducted
under which every single page of field data was
systematically reviewed for completeness and
consistency. This task was conducted by an
archeological technician generally within seven
days of completion of field work for each site.
Data sheets with incomplete or unclear information
and those which contradicted other data sheets for
the same site were returned to the crew chief for
correction. This process was facilitated by a
Quality Control checklist (Form 13). Typical
errors included missing north arrows on site sketch
maps, math errors on the quantitative forms, and
conflicting provenience data on Form 10 and
artifact bags.

Because of the complex logistical scheduling
involved in coordinating multiple phases of work,
more often than not, the crew chief who conducted
the reconnaissance was not the same one who
directed shovel testing. This situation called for
clear communication between crew chiefs.
Mistakenly shovel testing a site which had been
recommended for no further work would have
been a serious error, but even worse would have
been not shovel testing a site with potential
deposits.
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Table 4.5 Comparability Analysis of Reconnaissance Team Data.

Archeological Scores

Geomorphological Scores

Std.  Coef. Std.  Coef.
Site Subarea #1 #2 #3 #4 Mean Dev. Var. #1 # Mean Dev. Var.
41BL140 30 30 35 35 325 29 89% 25 23 240 14 59%
41BL203 13 17 - - 150 2.8 189% 105 145 125 28 22.6%
41BL213 20 20 - - 200 0.0 0.0% 10 10,5 103 04 3.4%
41BL516A 13 13 17 17 150 23 154% 9 10 9.5 0.7 74%
41CV594 35 36 37 40 370 22 58% 12 12 120 0.0 0.0%
41CV1010 14 15 17 - 153 15 10.0% 7.5 11 9.3 2.5 26.8%
41CV1114 12 13 - - 125 07 57% -- -- n/a n/a n/a
41CV1135 30 30 - - 300 00 0.0% 175 175 175 0.0 0.0%
41CV1137A 19 19 19 - 190 0.0 0.0% 14 14 140 00 0.0%
41CV1137B 27 27 29 - 217 1.2 4.2% 23 25 24.0 14 59%
41CV1137C 27 28 29 - 280 1.0 3.6% 18 21 195 2.1 109%
41CV1186A 16 16 13 - 15.0 1.7 11.5% -- - n/a n/a n/a
41CV1186B 25 29 29 - 277 23 83% - -- n/a n/a n/a
41Cv1186C 37 37 39 - 377 1.2 31% - -- n/a n/a n/a
41CV1385 - e e e n/a n/a 19 15 170 2.8 16.6%
Average Coefficient of Variation 6.8% 1.5%
Communication between the 11 crew chiefs over the PI made changes in the suggested

the 20 month period was facilitated by means of
an analog bulletin board in the field office which
physically represented every site by a colored tag,
according to its status. Further, each
reconnaissance team completed a written set of
treatment instructions for the shovel testing crew
(Form 12). This form did not include primary site
data but was essential in assuring complete follow
through on each site.

Following completion of all field work, including
the preliminary analysis discussed above in section
4.1.3, all original field forms and the draft site
reports were reviewed by the Principal Investigator
(PI) for concurrence on site interpretation. If the
PI had any questions regarding the primary data or
their interpretation, these were discussed with the
crew chief and/or geomorphologist. If warranted,

recommendations, or even directed that additional
shovel testing be conducted on the site. Once
satisfied that (1) the site had been adequately
investigated according to the scope-of-work, and
(2) the conclusions and management
recommendations were well-founded and
defensible, the PI submitted the site report to Fort
Hood DEH.

Nevertheless, over the 20 month period, some
inconsistencies in final recommendations were
bound to occur among the 571 sites and 896 site
subareas. After all site data had been tabulated in
the DBMS (see Section 4.2.2.3), numerous Cross
checks were run in order to spot possible outliers
and/or problematic contexts. For example, some
site subareas were not shovel tested because the
upper 40 cm was completely disturbed but were
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nonetheless located on T1 terraces; all of such
areas should have been recommended for deep
testing. Cross checking the data base identified a
small number of such cases which were
erroneously recommended for no further
management in the preliminary site reports.
Accordingly, the original data for these sites was
reevaluated and if appropriate, new
recommendations were made. The 11 site
subareas which were originally recommended for
no further management, but which are now
recommended for percent testing are: 41CV484,
CV668B, CV913B, CV960B, CV1023C, CV1097,
CV1099, CV1137B, CV1218, CV1378B, and
CV1551. New recommendations appear in
complete form in Appendix A and in summary
form in Appendix F.

During laboratory recordation of artifact attributes,
quality control was greatly facilitated by the
automatic error trapping routines of the DBMS.
For each attribute, a specific value type and format
was assigned prior to beginning artifact
recordation. Value types were numeric, logical,
value list, and alphanumeric. For numeric values
(e.g., artifact weight), upper and lower limits were
set along with a decimal format. Logical values
recorded presence or absence (e.g., basal grinding
or none). For those attributes with value lists
(e.g., lithic material), a predefined list of
acceptable entries was created from which to
select. Values not on the list or outside the
accepted numeric range could still be entered into
the DBMS, but these were flagged as "out of
condition." The laboratory supervisor would
periodically print a list of "out of condition”
artifacts for double checking.

4.3.4 Quality Control Officer

Lastly, the program of TQM included appointment
of a formal Quality Control Officer (QCO) not
directly associated with the project. The QCO
made periodic field inspections and compared the
ongoing work against the contract, the scope of
work, and the procedures manuals. Because the
QCO was an archeological PI in another Mariah

office, he was often able to spot potential problems
before they became serious and offer suggestions
and solutions based on similar project experience.
The findings of each inspection were reported first
to Mariah upper management, then to the project
PI. On occasion, the QCO also reported his
findings to Fort Hood DEH. If problems were
diagnosed, the PI and project team were directed
to solve the problem.

Most of the comments made by the QCO dealt
with archeological matters. For example, one
inspection questioned whether or not sufficient
shovel tests were being dug to satisfy the
contractual one per 900 m? guideline. On the
basis of this comment, an analysis of completed
sites showed that virtually all sites were tested
with an appropriate number of shovel tests.
However, crews were also directed to return to
three sites and dig additional shovel tests. Other
comments made by the QCO dealt with project
logistics. For example, on one occasion, the
periodic QC inspection was interrupted by a stuck
vehicle, resulting in significant delay and loss of
efficiency. As a result, and at the suggestion of
the QCO, cellular telephones were soon provided
to each field crew to allow quick and efficient
communication between the PI and the field crews.

4.4 RESULTS

Archeological findings resulting from the site
evaluation program are variously discussed in
Chapters 6.0, 7.0, 8.0, and 9.0, and conclusions
of research potential and site significance are
detailed in Chapter 10.0. The following section
briefly summarizes some basic data regarding
overall site distributions and, for the project as a
whole, artifact frequency, ubiquity, and vertical
distribution.

4.4.1 Site Distribution

For the 571 trinomial sites, the reconnaissance
distinguished more than 800 geomorphic subareas.
When supplemented by the additional analyses of
LRPA resurvey data (see Chapter 5.0), a total of
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897 distinct management areas were defined (Table
4.6). All areas were assessed for geomorphic and
archeological potential and 468 areas (52%) were
determined to have no potential for intact buried
deposits and were not shovel tested. (However,
some of these were subsequently evaluated by
LRPA-specific tactics --see Chapter 5.0). Of the
429 remaining areas, two could not be fully
assessed because of access problems, and 427
areas (48 %) were determined to have the potential
for intact deposits. Of these, shovel testing was
conducted on 414 areas (97%). The remaining 13
areas were not tested for a variety of reasons.
Some areas had been previously tested; on others,
the upper 40 cm was clearly disturbed but intact
deeper deposits were possible; on several very
small rockshelters or features, the shovel testing
tactics would have been overly destructive of
potentially NRHP eligible deposits. While many
of the trinomial sites were wholly within a single
land form, the majority of sites were in fact
subdivided into as many as eight distinct
management areas, with an overall average of
more than 1.5 areas per site. As shown in Table
4.7, of the 897 site subareas, 273 areas (30%) are
situated in stable upland land forms. An
additional 341 areas (38%) are on other land
forms with minimal depositional potential,
including 147 slopes (16%), 60 Pleistocene
terraces (7%), and 134 areas with multiple land
forms (15%). The inventory is rounded out with
117 rockshelters (13%), and 166 areas (19%) in
highly depositional land forms.

A total of 5,814 subsurface tests were excavated in
those subareas with depositional potential. As
demonstrated in Table 4.7, the decision of whether
or not to excavate shovel tests was always made
on the merits of the individual site subarea, and
not on the basis of a single criterion such as gross
land form. While upland land forms in general
had negligible subsurface potential, a total of 129
tests were excavated on 26 upland site subareas
which were determined in fact to have some
potential.  Some of these reflect cases of
accumulated sediment deeper than 20 cm, and
others are burned rock features on otherwise

contextless surfaces. Similarly, 637 tests were
excavated on 45 slope land forms where potential
deposits were suspected.  Nevertheless, the
majority of the 5,814 tests were dug in highly
depositional contexts, including 2,956 tests (51 %)
in T1 terraces, 500 tests (9%) in colluvial
deposits, 220 tests (4%) in rockshelters, and 110
tests (2%) in TO terrace floodplains.

4.4.2  Artifact Frequency, Ubiquity and
Vertical Distribution

The 5,814 subsurface tests recovered a total of
29,612 buried artifacts. Another 307 artifacts
were collected from the surface, for a total of
29,919 recovered artifacts. With a diameter of 35
cm and an average depth of 40 cm, the 5,716
shovel tests totaled about 220 m®. The 98
additional quad tests and test pits totaled about 15
m?, for a total excavated volume of 235 m’.
Thus, overall average artifact frequency can be
calculated as 5.1 artifacts per test and 127.3
artifacts per m’.

Overall artifact ubiquity is somewhat more
difficult to calculate. Of the 897 total possible
subareas, 414 subareas (46 %) were shovel tested;
the remaining areas were mostly deflated upland
surfaces and were not tested (see Chapter 10.0 for
a detailed breakdown). This calculates to an
average of 14 tests per site subarea. At a rate of
one test per 900 m? of area with the potential for
intact deposits, the majority of site subareas
received fewer than 10 tests (i.e., were smaller
than 9,000 m?, or 2.2 acres) but 26 areas received
more than 50 tests each (were greater than 45,000
m2, or 11 acres) and one area received 250 tests
(was at least 225,000 m?, or 56 acres). The
29,919 artifacts were distributed at an average rate
of 72 artifacts per site subarea and 5.14 artifacts
per test.
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Table 4.6 Frequency of Site Subareas by Tactic.

Subsurface Investigation

Total Site Subareas

No Potential for Intact buried Not Shovel Tested 468
deposits
Potential for Intact Deposits Not Assessed (access problems) 2
Shovel Tested 414
Not Shovel Tested (disturbed upper 40 13

cm, restricted deposits, etc.)

TOTAL

897

Table 4.7 Distribution of Shovel Tests by Landform.

Landform Total Areas Areas Tested Pct. of Areas Tested Total Tests Pct. of Tests Tests per Area

TO Terrace 17 15 88.2% 110 1.9% 7.3
Colluvial 30 28 93.3% 500 8.6% 17.9
T2 Terrace 60 12 20.0% 308 5.3% 25.7
Rockshelter 117 102 87.2% 220 3.8% 2.2
T1 Terrace 119 113 95.0% 2,956 50.8% 26.2
Multiple 134 73 54.5% 954 16.4% 13.1
Slope 147 45 30.6% 637 11.0% 14.2
Upland 273 26 9.5% 129 2.2% 5.0
TOTAL 897 414 46.2% 5,814 100.0% 14.0

However, empirical distribution was far from
uniform; while 75 percent of all site subareas had
some positive tests, only about one-third of all
tests were positive. Table 4.8 nicely illustrates the
effect of sample size on ubiquity. This table
summarizes overall ubiquity of positive tests,
cross-tabulated by ordinal groupings of number of
tests per area and by positive tests as a percentage
of total tests per area. Values shown are the
numbers of site subareas having a given number of
tests (rows) and a given overall ubiquity of
positive tests (columns). For the sites with fewer
than 10 tests, a bimodal distribution is evident,
with frequency peaks at O percent ubiquity and 76
to 100 percent ubiquity. This reflects the fact that
as the sample size decreases and approaches a
single test, ubiquity is either zero or 100 percent.

For the next three groupings of number tests per
area, ubiquity becomes more and more strongly
unimodal between 1 and 25 percent; for those site
subareas with more than 50 tests (an adequate
sample), more than 65 percent have a ubiquity
between 1 and 25 percent.

The overall vertical distribution of artifacts is
strongly one-tailed and unimodal in the upper 10
cm; fully 84 percent of all artifacts were recovered
from the upper 40 cm, with less than 0.2 percent
recovered from below 100 cm (Table 4.9).
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Table 4.8 Frequency of Tested Site Subareas by Ubiquity of Positive Tests and Numbers of Tests per

Subarea.
Positive Tests as a Percentage of Total Tests
0% 125% 26-50% 51-75% 76-100% Total Column %
Sites with 1-10 tests 86 20 47 25 104 282 68%
row % 30% 7% 17% 9% 37% - -
Sites with 11-20 tests 9 22 9 6 2 48 12%
row % 19% 46% 19% 13% 4% - -
Sites with 21-50 tests 7 31 11 5 4 58 14%
row % 12% 53% 19% 9% 7% - --
Sites with > 50 tests 2 17 5 1 1 26 6%
row % 8% 65% 19% 4% 4% -- --
TOTAL SITE SUBAREAS 104 90 72 37 111 414 --
row % 25% 22% 17% 9% 27% -- --

Table 4.9 Overall Distribution of Artifacts by Class and Depth Below Surface.

Lithics

Depth

(cmbs)  Debitage Core Tool Point GS Ceramic Bone Shell Sample Historic Other Total Percent
Surface 1 2 31 263 1 1 6 0 1 0 1 307 1.0%
0-10 6,693 20 8 21 3 1 454 129 9 368 3 17,781 26.0%
10-20 6,334 11 0 12 1 1 579 41 8 135 1 7,123 23.8%
20-30 5,129 12 0 9 0 0 660 41 13 60 1 5925 19.8%
30-40 3,473 5 0 10 1 0 456 19 6 25 0 3,995 13.4%
40-50 1,774 4 0 9 1 0 335 9 2 9 2 2,145 7.2%
50-60 839 4 0 5 0 0 51 2 2 0 0 903 3.0%
60-70 707 1 0 4 0 0 128 6 2 0 0 848 2.8%
70-80 639 1 0 2 0 0 41 4 1 0 0 688 2.3%
80-90 118 1 0 0 0 0 4 0 0 0 0 123 04%
90-100 34 0 0 0 0 0 3 0 0 0 0 37 0.1%
100-110 3 0 0 0 0 0 0 0 0 0 0 3 0.0%
110-120 5 0 0 0 0 0 0 0 0 0 0 5 0.0%
120-130 6 0 0 0 0 0 0 0 0 0 0 6 0.0%
130-140 16 0 0 0 0 0 0 0 0 0 0 16 0.0%
140-150 10 0 0 1 0 0 0 0 0 0 0 11 0.0%
150-160 3 0 0 0 0 0 0 0 0 0 0 3 0.0%

Total 25,784 61 111 336 7 3 2,717 251 44 597 8 29,919 100.0%
Percent 86.2% 0.2% 0.6% 1.1% 0.0% 0.0% 9.1% 0.8% 0.1% 2.0% 0.0% 100% -
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However, this distribution is very strongly affected
by the fact that few shovel tests were dug much
deeper than 50 cm. By normalizing the upper 50
cm, the frequency distribution may be extrapolated
to approach zero around 100 cm, which in fact
matches the empirical results. The reason for the
convergence is that while relatively few tests were
dug to 100 cm or below, these were typically in
culturally rich deposits such as rockshelters or
burned rock mounds.

Examination of cutbank exposures during
reconnaissance demonstrated stratified cultural
material buried up to 300 cm below surface in
Holocene terrace deposits. No tests were dug
deeply enough to investigate these deeply buried
occupations, but artifact distribution with depth in
these terrace deposits is strongly suspected to be
multimodal.

Over 86 percent of all artifacts recovered were
lithic debitage, followed by about 9 percent bone,
2 percent historic and recent, 1.1 percent projectile
points, and less than 1 percent each of lithic cores,
tools, groundstone, shell, ceramics, and other.
The relatively high proportion of projectile points
reflects the fact that no other artifact class was
routinely collected from the surface. In fact, more
than 68 percent of all points were collected from
the surface. When surface artifacts are excluded,
points slip to less than 0.3 percent of the total
subsurface assemblage.
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3.0 LITHIC-RESOURCE SITES: SPECIAL CONSIDERATIONS

G. Lain Ellis

As noted in Section 3.3.3, Shafer (1992) made a
series of recommendations for handling lithic-
resource sites in a CRM framework. His chapter
is notable because it represents the first serious
attempt to specify how one might manage and
exploit such sites. As an initial attempt, Shafer’s
work is a good and useful document, especially
with respect to making a case for the value of
lithic-resource sites and for the general means by
which one might pragmatically extract useable
data. However, as with most early forays into
unexplored territory, his effort suffers from having
little cumulative standard wisdom on which to
draw. Furthermore, as an introductory work, it is
necessarily general and therefore provides
insufficient concrete guidance for implementing a
CRM program to evaluate and manage LRPAs at
Fort Hood.

Chapter 3.0 outlines the limits within which a real-
world solution to the LRPA problem must be
worked out because these limits realistically reflect
the conflicts inherent in the various contexts. The
present chapter delineates the process by which
Mariah evaluated 94 LRPAs. This process was
itself developed in an attempt to flesh out many of
Shafer’s proposals in a form that could be
effectively implemented at Fort Hood and, perhaps,
other places where similar sites occur. The chapter
begins (Section 5.1) with a discussion of the
LRPA-specific significance standards (Section 5.1)
Mariah developed as a basis for site assessment.
This discussion includes arguments for the
effectiveness of the standards vis a vis the above
parameters and the background for the LRPA
problem. The discussion then shifts (Section 5.2)
to the field and analytical procedures Mariah
developed in order to implement the significance
standards. Next comes a discussion (Section 5.3)
of the decision-making structure used to divide
LRPAs into smaller units. Since the subdivision
process was oriented toward the eventual NRHP
eligibility status that would apply to an LRPA or

a subdivided unit, the discussion also covers the
nature of the recommendations we have made for
LRPAs.

5.1  SIGNIFICANCE STANDARDS FOR
LRPAS

The main issue to be addressed by LRPA-specific
significance standards is the conditions under
which a contextless assemblage can be judged to
have sufficient research potential to warrant NRHP
nomination.  Since such assemblages are not
stratigraphically discrete and cannot be assumed in
most cases to be behaviorally or culturally related,
they automatically fail any integrity-driven
standards (see Section 3.1.3). Since current
analytical capacity allows for the eventual
integration of LRPA assemblages into models of
prehistoric adaptation, LRPA-specific standards,
therefore, will be a special case within the
problem-driven standards that apply to prehistoric
sites according to the Fort Hood HPP and Mariah’s
scope of work (see Section 3.1.3). More precisely,
since LRPAs may contain any combination of
ancient or Holocene depositional contexts and may
or may not be associated with any naturally
occurring chert resources, the LRPA-specific
significance standards must supply the criteria for
Jjudging the NRHP eligibility status of contextless
assemblages at LRPAs in order to supplement
integrity-driven standards, and not to replace them.

For a contextless LRPA assemblage to contribute
to  problem-oriented research into lithic-
procurement behavior, a contractual LRPA (i.e, a
large site) also must be a functional LRPA (i.e., be
a locus of lithic-procurement activities). A
palimpsest surface at a large site without chert has
extremely poor prospects to contribute to research
issues because currently available and reasonably
anticipatable analytical capacity cannot translate
such assemblages into interpretable behavioral
units that are discrete enough to relate to other
such units at other sites. Indeed, there is no
special reason to attempt to protect large,
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contextless, chertless sites because the grossness of
the empirical results would not be worth either the
direct monetary costs of data collection and
analysis or the social costs of interfering with the
Army’s training mandate, especially since the latter
can be an important political influence on the
future course of CRM activities at Fort Hood (see
Sections 3.1.4 and 3.3.4). On the other hand,
lithic-procurement data is important enough to the
goals of the research design for Fort Hood that the
difficulty of using contextless assemblages from
functional LRPAs is not by itself sufficient reason
to abandon them, especially since technical
advances may reduce the degree of difficulty (see
Section 3.3.3). Therefore, the first LRPA-specific
significance standard is that a contractual LRPA
must have enough naturally occurring chert either
onsite or nearby to warrant a judgment that it
could have been a functional LRPA.

It is not enough that a large site also be a
functional LRPA because the potential presence of
an assemblage does not automatically translate into
a capacity to contribute data to lithic-procurement
research.  This follows from the fact that
cultivation and, especially, widespread traffic by
heavy vehicles are recent human impacts that can
substantially alter the nature of an artifact
assemblage (see Section 3.3.3). In the event that
such widespread human impacts have occurred, a
functional LRPA assemblage contains an unknown
proportion of historically modified artifacts and
pseudoartifacts.  In such cases, it would be
necessary not only to cull apparent natural chert
objects from apparent cultural ones, it also would
be necessary to determine which of the apparent
cultural artifacts actually are prehistoric artifacts.
However, mechanically damaged chert objects
frequently have the attributes of chert objects
created by tool makers. Thus, the scientific
reliability of an assemblage collected from a very
heavily damaged functional LRPA would be
subject to extreme doubt. This element of doubt
would imply that the resulting data base is not
worth the monetary cost of acquiring the data and
the additional monetary cost of winnowing out the
damage-induced chaff. Hence, the artifacts in a

contextless assemblage from a functional LRPA
must have sufficient physical integrity to be
interpretable without introducing undue additional
ambiguity and difficulty into an already difficult
process. Thus, the second LRPA-specific
significance standard is that a functional LRPA
surface must not be damaged to the extent that the
physical integrity of the artifacts in any potential
assemblage has been compromised to the point of
untrustworthiness. Most functional LRPAs that fail
this standard will be in locations where the Army
has historically concentrated some of its training
exercises. Not coincidentally, therefore, this
significance standard directly addresses at least
some of the conflict between archeological and
land-use goals.

The first two significance standards are applicable
only to the in-principle potential of a large site’s
relevance to lithic-procurement research. As such,
they do not provide a sufficient basis for
determining whether or not a contextless,
functional LRPA actually has the potential to
contribute to research. In order to use lithic-
procurement data to advance research, there
actually must be enough of it present at a
functional LRPA to provide a data base large
enough to analyze with respect to the net long-term
results of lithic-procurement activities. Otherwise,
there is no realistic likelihood of having a data
base that is robust enough to serve as a basis for
distinguishing the general procurement patterns in
one time period from the patterns in another as
complementary data become available. In other
words, a functional LRPA surface characterized by
very few, very widely spread lithic scatters is not
particularly valuable as a source of data because
not enough data is present to do much with.

Hence, another significance standard should be that
the distribution of artifacts within a functional
LRPA must be sufficiently widespread to allow for
random and opportunistic sampling strategies 'in
which there is a relatively high probability of
finding data almost anywhere one goes. This
standard helps to assure that a decision to protect
a functional LRPA is accompanied by a realistic
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probability of yielding data in mitigation programs
that are cost-effective in the sense that 2 minimum
amount of field effort will be spent examining
areas that have little potential to yield useable data.
This standard also avoids as yet undemonstrated
assumptions about what kind of behaviors took
place. For example, using something like the two-
tool rule as a threshold for significance (depending
on what counts as a tool) could automatically rule
out any functional LRPA for which raw-material
bulk-reduction was the only major activity that
took place. In fact, the standard does not assume
that any of the artifacts located at a functional
LRPA had to be made from materials acquired
there because it is an empirical issue to determine
whether the mere presence of chert was a sufficient
reason for anyone to procure any of it. In general,
establishing any specific taxonomic content as a
threshold for significance would be inappropriate
because it would presuppose that we have a
detailed empirical knowledge of the history of
lithic procurement patterns at Fort Hood. If we
currently had this kind of knowledge, it would not
be necessary to assess any functional, contextless
LRPA because the data there would be applicable
only to trivial and resolved issues, and the sites
would be automatically insignificant because they
fail both integrity- and problem-driven significance
standards expressed in the HPP (see Sections 3.1.3
and 3.3.2).

The three LRPA-specific significance standards
should be sufficient to assure that a site which fails
them is not worth protecting, and that a site which
meets them is worth going to bat for. Together,
the standards identify large sites or parts of large
sites as significant for lithic-procurement research
only if they have a realistic chance of contributing
data using currently available analytical capacity.
It also appears that these standards do not unduly
discriminate against sites that would become more
valuable in the future as a result of development of
reasonably anticipatable technologies. The reasons
for this optimism are that future technologies: (1)
cannot realistically be expected to provide the
degree of temporal resolution that would make
assemblages at large, contextless, chertless sites

valuable; (2) will not transform large chertless sites
into functional LRPAs; and (3) cannot realistically
be expected to change the need for large,
undamaged data bases that accurately represent the
net results of lithic-procurement activities that
could span the entire Holocene period at very large
sites.

52 PROCEDURES FOR EVALUATING
CONTRACTUAL LRPAS

The reader will note that the LRPA-specific
significance standards, although they focus only on
a particular class of site, are not particularly
detailed. This follows from the fact that a
significance standard is something apart from the
procedures used to implement it, and one of the
tasks of developing implementation procedures is
to show how they operationalize the content of the
standards. This section discusses the evaluation
procedures for contractual LRPAs by describing
the individual steps in the evaluation process.
Where relevant, the descriptions include a
discussion of its contribution to the
operationalization of the significance standards.

As noted in Section 3.1.3, no research design was
in place when Mariah began the process of
evaluating LRPAs. As a result, the evaluation
process began by applying procedures for
evaluating small sites with respect to the nature of
depositional context. Thus, the evaluation of
LRPAs began by dividing them into geomorphic
subareas and performing shovel tests on any
subareas that had the potential to contain intact
cultural assemblages in stratified depositional
contexts. These procedures were implemented
under the assumption that evaluating LRPAs
according to integrity-driven significance standards
would be useful and necessary regardless of the
eventual content of LRPA-specific significance
standards and procedures.

Upon submission and acceptance of Mariah’s
general research design for Fort Hood, we
immediately began attempting to construct an
LRPA-specific research design so that we could
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complete the evaluation process. As we grappled
with this research design, it became apparent that
attempts to characterize the content of assemblages
at functional LRPAs would be hampered by
several variables. The first variable is the
difficulty (noted by Ensor 1991) of distinguishing
cultural lithic objects from natural ones, which is
a task that only well qualified, experienced lithic
analysts should undertake. This implied that our
options were (1) to field crews of experienced
lithic specialists; (2) to collect massive amounts of
materials for in-lab analysis; or (3) to make a small
number of random collections for in-lab analysis.
Option (1) would be beyond the call of duty
according to widely used staffing standards in the
archeological community and would be fiscally
irresponsible from the company’s perspective.
Option (2) would violate a contractual clause
prohibiting collection of large amounts of
noncultural materials. Option (3) would have a
high probability of producing an unrepresentative
data base. Furthermore, options (2) and (3) would
be equivalent to mitigation-level activities (per
Shafer 1992) which appear to be beyond the scope
of assessment-phase CRM requirements: it borders
on the nonsensical to believe that a mitigation-level
assessment procedure should be used as a basis to
determine whether a site must be protected for
possible future mitigation. Indeed, assemblage
characterization would be undesirable because
basing significance judgments on assemblage
content would run the risk of biasing significance
against assemblages that did not happen to meet
our a priori expectations of what a procurement
locale should contain.

This implied that our only realistic options were
(4) to focus on lithic evidence that any experienced
field technician could be expected to identify
reliably; (5) to emphasize distributions of lithic
artifacts rather than kinds of lithic artifacts; and (6)
to rely on survey observations rather than
collection analysis. The task, therefore, was to
design procedures for sites that had been
previously surveyed for their boundaries, but not
evaluated for their depositional characteristics or
surveyed for their suitability as sources of lithic-

procurement data. The procedures developed to
assess NRHP eligibility of large sites (contractual
LRPAs) include six distinct tasks:

1. Preparing a baseline map;
. Reconnaissance;
3. Shovel testing of areas with stratified deposits,
if applicable;
4. Establishing resurvey parameters, if applicable;
5. Resurvey, if applicable; and
6. Defining and assessing management units.

These tasks establish the framework within which
to perform evaluation according to a fatal flaw
analysis (Trierweiler 1994b). The tasks are
represented in schematic form in Figure 5.1.

5.2.1 Baseline Map

Evaluation activities were based and recorded on a
large-scale aerial photograph (about 1 cm:30 m)
that provided a large format for mapping features,
resurveys, and other aspects of the site assessment
process. One of the objectives to be achieved with
the use of these maps was to identify, in advance,
areas with low and high probabilities of damage by
training activities prior to reconnaissance so that
the reconnaissance team could concentrate its field
time on more problematic areas of the site.
Another primary purpose of the map was to
provide a cumulative visual record of information
on which to base each step of the assessment
process, from reconnaissance to definition and
assessment of management units. Acetate overlays
were attached to the photograph to record more or
less separate phases of the evaluation on separate
layers. As a practical matter, the large scale of the
photographs also proved to be highly valuable for
navigational and locational purposes.
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Figure 5.1 Large Site Evaluation Procedures.
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5.2.2 Reconnaissance

As with small sites (see Chapter 4.0), evaluation of
contractual LRPAs involved assessing
archeological potential according to the
depositional nature of archeological context. The
LRPA-specific procedures added to the other
procedures a series of steps for determining
whether a large site is a functional LRPA and, if
so, whether it contains any contextless areas that
might contain lithic-procurement assemblages.
Reconnaissance therefore functioned as a
preliminary three-step filter within which to
identify the extent to which a large site is
potentially significant or fatally flawed under
integrity-driven standards and LRPA-specific
standards.

As with small sites, if reconnaissance showed that
a large site contains different landforms with
different” potentials to contain intact cultural
deposits in discrete stratigraphic context, the site
was divided into subareas on geomorphic grounds.
The subareas were mapped on an overlay to the
aerial photograph. If a subarea was observed to
have potentially significant stratified contexts, it
was scheduled for shovel-testing. (Shovel testing
procedures are discussed in detail in Chapter 4.0
and will not be discussed here.) By the end of this
step of reconnaissance, all large sites were divided
into geomorphic subareas. Hence, this step of
reconnaissance provided the first filter for dividing
large sites into more manageable units if there
were geomorphic grounds for doing so. Note that
as a matter of having started the evaluation process
prior to development of LRPA-specific procedures,
this portion of the reconnaissance was complete
before LRPA-specific reconnaissance began.

The reconnaissance crew then examined the site to
determine whether chert occurs naturally within
site boundaries or nearby. "Nearby" was defined
as within about 100 m of site boundaries. This
definition was established for two basic reasons.
First, site boundaries frequently follow the banks
of creeks that can contain high concentrations of
chert nodules in their bed-load components. In

such cases, a chert resource is technically outside
a site’s boundaries, but only as a result of arbitrary
site-definition procedures. Second, having
acknowledged that boundaries may be arbitrary
with respect to a site’s status as a functional
LRPA, it was necessary to draw a line somewhere
without the benefit of any knowledge of patterns of
lithic-procurement behavior. The 100 m rule was
adopted arbitrarily in an attempt to apply a
reasonably conservative and conservationist
approach to dealing with ignorance.

Having determined that chert occurs naturally
onsite or nearby, the reconnaissance crew judged
whether or not chert occurs abundantly enough to
have been a significant resource. This judgment
process was admittedly intuitive because scattered
chert nodules or cobbles occur as residual and
reworked background clutter on many surfaces at
Fort Hood. Although it is possible that extremely
sparse chert distributions were features on the
cognitive maps of prehistoric people (cf. Binford
1983b), it would not be useful to define a
functional LRPA on a such a minimalist
presence/absence basis because doing so would
transform much of Fort Hood into a functional
mega-LRPA. In other words, for purposes of
identifying a functional LRPA, a judgment that
chert is present as a potential resource should
involve a density threshold. However, we found
no readily apparent way, short of a detailed
geological data-recovery effort, for defining this
threshold on nonintuitive grounds.

The judgement that a site has significant chert
resources is equivalent to the judgment that it was
(or, more precisely, probably was) a functional
LRPA in systemic context. Having judged that a
site was a functional LRPA, the reconnaissance
crew defined "chert zones" (see Form 14,
Appendix B). Observations were made about the
nature of the source (e.g., bedrock outcrop,
colluvial lag), the form of the chert (e.g., tabular,
cobbles), the overall diversity of the chert
(homogenous vs. heterogenous), the general
distribution (e.g., dense pavement, patchy scatters),
and the apparent overall range of attributes
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represented (e.g., color, texture, hardness). These
characterizations were intended to be highly
preliminary assessments of gross characteristics.
Chert zones were defined according to their gross
characteristics and recorded on an overlay to the
aerial photograph. In many cases, more than one
chert zone was defined because there were two or
more chert distributions with different gross
characteristics. In other cases, a single chert zone
was defined as consisting of two or more spatially
separate areas with very similar chert assemblages.

If reconnaissance showed that there were no lithic
resources, then the subareas were evaluated solely
according to integrity-driven standards that focused
on identifying the potential to preserve intact
deposits in stratigraphic context. Thus, the net
outcome of reconnaissance at chertless large sites
is identical to the outcome of reconnaissance at
small sites, and the outcome of assessment is based
on the nature of archeological context. ‘However,
if reconnaissance showed that a large site had
enough chert onsite or nearby to warrant defining
a chert zone, then the evaluation proceeded to the
other LRPA-specific steps. The remainder of the
discussion of reconnaissance procedures applies
only to functional LRPAs.

Since the first step of the reconnaissance
procedures has already identified areas in which
archeological materials may be buried in intact
stratified deposits, it also by default has identified
areas at functional LRPAs which, if they have
lithic-procurement-related evidence, may be
significant according to integrity-driven standards.
Having defined chert zones, the third
reconnaissance step is to record areas of damage
that would affect the physical integrity of the
artifact assemblage in contextless areas. Damage
assessment is the second filter in the LRPA-
specific significance standards, and reconnaissance
activities attempted to identify contextless areas in
which the artifact base would be unreliable as a
result of damage, and to distinguish them from
areas in which the potential for damage is low.
The third reconnaissance step, therefore, is to
define impact zones that are fatally flawed with

respect to addressing lithic-procurement issues as
a result of damage to the artifact base.

The reconnaissance crew examined contextless
surfaces in order to determine the extent and nature
of damage (see Form 15, Appendix B). Damage
from training activities frequently is patently
obvious in the form of spatially extensive surfaces
of rutted, devegetated land and dense networks of
large and small rutted trails among small "islands"
of trees. Where upland soils are patchy and
bedrock is visible, it is easy to see evidence of
rock crushed or scarred by tracked vehicles. In
some places, small networked trails are much more
widely spaced or more confined to the peripheries
of large trails or roads, especially around large
mudholes that form after rains. Widespread
evidence of cultivation occurs in the form of
contour terraces, water-control features, and, on
rare occasions, evidence of recent plowing and
reseeding by military personnel attempting to
control erosion. Evidence of forest clearing
(especially cedar harvesting) also is widespread,
sometimes in the form of isolated manual-cutting
with axes and chain saws, and sometimes in the
form of clear-cutting and bulldozing. Somewhat
more localized impacts occur in the form of
borrow pits, bulldozing for berms and other
purposes, and excavations of foxholes and "hull
downs" (i.e., earthen emplacements for armored
vehicles). Most of these smaller impacts predate
the CRM program, but others may have resulted
from occasional breakdowns of the permitting
process, including mistaken locations of persons
during training and other activities. Many of the
more recent localized impacts appear to be at least
several years old and therefore predate the recent
institution of controls on earthworks.

Impacts from natural processes also affect the
scientific potential of LRPAs. At many sites,
bluffs or steep slopes have led to formation of
colluvial deposits. In many cases, chert objects in
these colluvial deposits cannot be reliably
identified as natural or cultural because impacts
from rolling or falling downhill can create
pseudoartifacts that closely resemble tested cobbles
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or flakes. Furthermore, culturally produced flakes
rolling downhill can be damaged enough to be
indistinguishable from informal tools. At one large
site (41BL467), a major impact was extensive
wave action from high water during inundation by
Belton Lake. Wave action was intense enough to
create a series of beach berms and flotsam lines,
and culturally produced flakes appear to have been
damaged so that they now resemble informal tools.
Thus, natural impacts must be considered along
with anthropogenically induced damage.

"Impact zones" were defined on the basis of the
extent and kind of damage distributed across a
contextless area. Any area of upland surface
characterized by similar kinds and extent of
damage was included in an impact zone. In many
cases, more than one impact zone was defined for
an upland geomorphic subarea because there were
two or more areas with different damage
characteristics. Sometimes, these differendes were
differences in kind, other times, they were
differences in extent. In other cases, a single
impact zone was defined as consisting of two or
more spatially separate areas with very similar
damage characteristics. Impact zones were mapped
on a separate overlay attached to the aerial
photograph.

Thus, in general, by completion of reconnaissance,
a functional LRPA: (1) was divided on
geomorphic grounds into subareas subject to
assessment by integrity-driven criteria; (2) had its
chert resources mapped and described; and (3) had
its contextless surface divided into impact zones.

52.3 Establishing Resurvey Parameters

Resurvey was prescribed for upland surfaces if
they were not judged to have excessive damage.
In general, an area of contextless surface would be
regarded as excessively damaged if more than 75
percent of it was damaged or if lesser degrees of
damage were distributed so that establishing a
systematic resurvey grid (below) would lead to
making resurvey observations at a large proportion
of impacted places. For example, some upland

areas are so densely crisscrossed by vehicle trails
that the unimpacted portions of the surface are
islands of trees only a few meters across. In such
cases, the actual amount of damaged surface could
be less than 75 percent, but virtually all of the
unimpacted surface is so close to traffic that
creates pseudoartifacts that separating compromised
from uncompromised assemblages would not be
reliable or feasible. In many cases, steep colluvial
slopes also were judged to be excessively damaged
because of the difficulty of distinguishing between
bona fide artifacts and pseudoartifacts created or
modified by slope processes.

The only major exception is for excessively
damaged areas that have intact features in them.
If archeological features were found in such
contextless LRPAs, the surface immediately
adjacent to features (i.e., within 30 to 50 m) would
be treated as a separate subarea according to
evaluation procedures for areas with potentially
intact Holocene deposits. An intact feature in an
LRPA would warrant protection in its own right
according to integrity-driven significance standards.
The object of assessment in this case was to
evaluate the feature and to demarcate an area
around the feature which might have the potential
to contain lithic-procurement information relevant
to the data contained in the feature. The area
around the feature also could serve as a protective
buffer zone in the event that the feature was
eventually found to be significant, but the surface
around it was not.

5.2.4 Resurvey

The absence of excessive damage to a contextless
surface is insufficient to establish a functional
LRPA’s potential significance. In addition to
being undamaged, a contextless LRPA surface
must also have an artifact base that makes
preserving it worthwhile. Hence, the next task is
to determine whether the distribution of artifacts is
sufficient to provide a data base for addressing
issues of lithic-procurement behavior.  The
resurvey procedures were developed in order to use
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artifact ubiquity as the third filter for determining
significance for functional LRPAs.

Ubiquity was chosen for several reasons. One of
the major goals of the LRPA-specific evaluations
was to determine whether or not a large site could
be divided into smaller units for management
purposes. One of the salient characteristics of
functional LRPA surfaces is that artifact
distributions can be extremely patchy at both large
and small scales. A major problem, therefore, is to
distinguish relatively large patches of surface with
plentiful evidence from other large patches with
scant evidence. However, within any given large
patch, it is possible to find any combination of
large and small, dense and thin artifact
distributions. A ubiquity measure, therefore,
would provide an indication of whether or not
there were large-scale lacunae at a functional
LRPA. Second, although artifact density would be
an appropriate scale for identifying data potential
in terms of the raw quantity of artifacts, it also
would entail a massive data-recovery program in
order to derive a representative characterization of
the differential spatial distributions of different
densities of artifacts. On the other hand, if a series
of closely spaced observations shows that artifacts
are present at most locations in a given area, it
would show that one has a high probability of
finding relevant data in that area. Third, ubiquity
has an advantage over density in the sense that
density imposes a more severe bias against less
intensely exploited chert resources than does
ubiquity. Hence, although ubiquity discriminates
against very small artifact bases, it draws the line
in a more conservative and conservationist
direction than density. Thus, although ubiquity is
an imperfect index of data potential, it is a
reasonable proxy indicator that achieves a
workable compromise.

Impact zones that were not excessively damaged
were resurveyed at 30 m intervals on transects
placed 30 m apart. Observations were made at
each 30 m stop on the transects. The basic
resurvey procedure, therefore, is the functional
equivalent of the shovel-test program used for

stratified contexts (see Chapter 4.0). At each stop,
the surveyor made a record of surface visibility
characteristics and the presence or absence of
artifacts (Form 17, Appendix B). In addition, each
surveyor recorded whether or not he or she
observed an artifact while in transit from the
previous grid point. Features newly discovered
during resurvey were examined, described,
recorded, and scheduled for shovel testing, if
warranted. Diagnostic artifacts were collected and
the location of collection was recorded.

Artifact observations at resurvey grid points
included tested cobbles, cores, morphologically
diagnostic flakes, tools, and "other" prehistoric
artifacts. A special notation was made if the
resurveyor could identify a "knapping station"
composed of the debris from a single, apparent,
lithic-reduction episode. The "flake" designation
specifically excluded shatter debris and flakes
without diagnostic attributes (e.g., striking
platforms) so as to reduce the probability of
recording naturally produced objects as artifacts.
If the resurveyor could not confidently judge that
(1) an artifact had a cultural origin or (2) an
artifact was not the product of damage from recent
impacts, he or she assumed that it was not a
relevant object and did not record it as a positive
observation. In general, then, the observations that
were recorded were conservative in the sense that
they were biased against borderline judgments.

As a matter of the general distribution of impacts,
most of the resurveyed impact zones involved
forested surfaces because such surfaces generally
coincide with low training impacts. In cases where
resurvey involved unforested impact zones, it
usually involved low visibility grassy surfaces.
Note, therefore, that stationary observations were
likely to be conservative in the sense that
observations were likely to underestimate ubiquity
as a result of surface visibility limitations.
Furthermore, resurvey emphasized stationary
observations over in-transit observations. In
forested impact zones, surface litter and the
physical demands of moving from stop to stop on
transects through thick understory growth and
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branches interfered substantially with the
possibility of making in-transit observations. In
unforested zones, grassy surface vegetation also
inhibited in-transit observations. In almost all
cases, therefore, surface visibility and/or thick
brush virtually guaranteed that in-transit
observations would be an unreliable record of
artifact ubiquity.  However, they would be
unreliable in an interpretively interesting way:
since typical resurvey conditions weighed against
the possibility of making any observation in transit,
positive in-transit observations may be regarded as
a very conservative indicator of artifact ubiquity.

During resurvey, transects and stationary
observation points were mapped on the same
overlay as impact zones. After resurvey, stationary
and in-transit observations were recorded on the
overlay to provide a visual spatial record of the
distribution of positive observations (i.e., the
presence of artifacts) and negative observations
(i.e., artifacts not observed).

53 DEFINING AND ASSESSING LRPA
MANAGEMENT AREAS

By the time reconnaissance, shovel testing, and
resurvey were completed, the aerial photograph
and overlays contained a record of: (1) the
distribution of surfaces which have and do not
have potential for intact assemblages in stratified
deposits; (2) the distribution of significant chert
resources, if any; (3) the distribution of fatally
flawed impact zones, if relevant and if any; (4) the
distribution of resurveyed areas, if relevant and if
any; and (5) the distribution of positive and
negative observations within resurveyed impact
zones, if any. Documentation on forms included
the details of recovery of cultural materials from
shovel tests and resurvey observations. At this
point, it was necessary to evaluate the field
evidence, divide the site into units with
approximately identical potential to meet
significance standards, and to provide
recommendations with respect to NRHP eligibility.

The site-division process could proceed in two
basic directions. One would be to divide a large
site into smaller sites and then assign new site
numbers to each division. This process is
apparently what Ensor (1991) had in mind when
he described the problem with large sites.
However, this option generally would not succeed
in establishing behaviorally and/or culturally
significant site boundaries and, therefore, would
result in a proliferation of scientifically
meaningless CRM entities that still would not
address Ensor’s concerns. Furthermore, the mere
largeness and geomorphic variability of contractual
LRPAs would entail that in many cases, NRHP
eligibility status might be resolved for some parts
of a site, but not for others.

Thus, the other direction to take in dividing sites
would be to identify internal boundaries on the
basis of their current and ongoing management
characteristics. By identifying such "management
units," sites could be divided into smaller parts so
that ongoing CRM activities could be pursued
rationally and in ways that would take into account
the fact that large sites often contain areas within
their boundaries that are subject to assessment
under different significance standards. This entails
that the eventual outcome of assessment should be
built into the management-unit definition process
because assessment criteria implicitly inform the
process anyway. It also means that a primary
dimension for defining management units is to
avoid lumping together parcels of land that
currently have different eligibility statuses. It also
would be useful to account for the fact that
different areas in large sites may be subject to
eventual mitigation procedures of radically
different kinds because of differences in the
depositional nature of archeological context.
Indeed, differences in the nature of archeological
context can be a major factor in how well a given
assemblage can be protected. For example,
assemblages buried deeply in alluvial settings
would not be vulnerable to the same kinds of
impacts as assemblages in relatively shallow
colluvial deposits, rockshelters, or contextless
LRPA settings.
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Thus, accounting for the nature of archeological
context in the unit-definition process would
provide a basis for managing archeological
resources according to their protectability and their
potential mitigation requirements. This is
especially relevant in cases where eligibility status
is uncertain. For example, if eligibility status is
uncertain for adjacent alluvial and upland contexts,
it is possible that one later will be found to be
significant and the other insignificant. However,
even if both turn out to be significant, one may be
threatened with damage and the other not. In this
case, managing these units together as a single
entity would require a much larger eventual
mitigation budget than managing them separately.
This would impose on the CRM program an
unnecessary loss of flexibility with respect to
allocating scarce CRM funds where they are most
needed to protect significant resources. Therefore,
management-unit definition was pursued in the
form of a fatal-flaw analysis conjoined with a
filtering process that included the nature of
archeological context and archeological potential.

Integrity-driven considerations served as the first
filter in management-unit definition. Geomorphic
subareas (e.g., alluvial terraces, colluvial slopes,
rockshelters, upland surfaces) and isolated features
(e.g., burned rock mound on an upland surface)
were assessed according to fatal-flaw procedures
for small sites (see Chapter 4.0) in order to
identify their archeological potential as high, low,
or uncertain. This filter identified portions of sites
that might be candidates for management units.
For a site that happened to be composed entirely of
geomorphic subareas with the potential to contain
assemblages in intact stratified context, subarea
boundaries would serve to define management-unit
boundaries, and shovel-test results would be used
to assign an assessment of high, low, or uncertain
archeological potential.

However, no contractual LRPAs actually met these
conditions because all had at least some contextless
surface within their boundaries. For chertless sites
with both stratified and upland geomorphic
subareas or for chertless sites that included only

upland surfaces, the absence of stratified context
was regarded as a fatal flaw for the contextless
area(s) of the site. These areas were therefore
regarded as having low archeological potential.
Given that the LRPA-specific procedures do not
apply to these cases, it was possible to go directly
to definition of management units (see below).

Definition of management units at functional
LRPAs was more complex. Although management
units can be defined as above for stratified
subareas (if any), using LRPA-specific
considerations to evaluate the archeological
potential of contextless subareas introduces several
other filtering layers.

The easier filter to accommodate is excessive
damage. In cases where the entire upland
component of a functional LRPA has been
excessively damaged, the only effective difference
between the damaged impact zones and upland
surfaces at chertless sites is that the former may
have nonartifactual value (i.e., naturally occurring
cherts) that the latter do not have. However, since
further impacts to the natural chert resource are
very unlikely to make any difference with respect
to the site’s data potential, the presence of the
chert is largely irrelevant with respect to NRHP
nomination. Thus, damaged impact zones at
functional LRPAs are equivalent to, and were
treated the same as, contextless surfaces at
chertless sites in the unit-definition process.

The harder filter to accommodate is the artifact-
ubiquity standard. The identification of an impact
zone that is not excessively damaged does not
automatically translate into a management unit
with high archeological potential. Therefore, it is
necessary to examine impact zones to see if they
may be valuable either in whole or in part. The
procedures for this level of filtering involve a
multi-stage analysis of the distribution of positive
resurvey observations adjusted for surface-visibility
conditions. These procedures involve statistical,
visual, and conservationist elements.
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As noted above (Section 5.2.4), resurvey
observations were recorded on field forms and on
an overlay to the aerial photograph. In general,
stationary and in-transit observations were entered
in a spreadsheet file for each impact zone (Form
17, Appendix B). Sometimes, when impact zones
were relatively small and/or contiguous, they were
combined for a joint analysis. Observations were
summarized for each transect to reflect total
stationary  observations, positive  stationary
observations under high- and low-visibility
conditions (i.e., surface visibility higher or lower
than 50 percent), negative stationary observations
under high- and low-visibility conditions, total
number of point-to-point transits, and positive and
negative in-transit observations. Summary totals of
these values were calculated for the impact zone as
a whole. A series of binomial hypothesis tests (cf.
Thomas 1986) was run to determine whether the
summary totals were consistent with a ubiquitous
spatial distribution in the impact zone as a whole.

The first hypothesis test asks: Is the number of
positive stationary and in-transit observations
consistent with a judgment that the probability of
finding data at any given place is higher than the
probability of not finding data? This translates
into a statistical test hypothesis that:

p(positive observation) > p(negative observation),
and a null hypothesis that;
p(positive observation) < p(negative observation).

This and all subsequent hypotheses were tested at
a .05 significance level. To fail the null hypothesis
and support the test hypothesis, the proportion of
total positive observations must be sufficiently
greater than 50 percent to allow for a high degree
of intuitive confidence that a slight horizontal shift
of the resurvey grid still would have resulted in
more than 50 percent positive observations.
Intuitive confidence in turn assumes that artifacts
occur in patches of varying sizes and densities, and
that a widely dispersed assemblage of isolated
artifacts is very unlikely to show up in the form of

" physical

a high percentage of positive observations.
Furthermore, note that the hypothesis test is
conservative in several senses. By incorporating
the number of point-to-point transits into the
number of total observations, the hypothesis is
biased against identifying ubiquity because the
number of total observations assumed by the test is
larger than the number of total observations
actually made, and low surface-visibility typical of
resurvey conditions predisposes observations
toward a high number of false negative in-transit
observations. Any impact zone that fails the null
hypothesis has done so despite a test structure that
is biased heavily against failure. Hence, any
impact zone for which observations are consistent
with the test hypothesis can reasonably be assumed
to have a ubiquitous artifact distribution and, thus,
a data base with high potential to address lithic-
procurement issues.

Note, however, that an impact zone may not fail
the null hypothesis even if positive observations
are greater than 50 percent. If an impact zone
does not fail the null hypothesis, it is necessary to
perform cross-checks given that stationary and in-
transit observations are different in kind. The most
obvious and plausible possibility is that the
limitations to making in-transit
observations have unduly biased the first test.
Hence, the second test asks: Is the number of
positive stationary observations consistent with a
judgment that the probability of finding data at any
given place is higher than the probability of not
finding data? This translates into test and null
hypotheses that are analogous in structure to the
first test, but involve only stationary observations.

As in the first test, the proportion of positive
stationary observations must be sufficiently greater
than 50 percent to allow for a high degree of
intuitive confidence that a slight shift of the
resurvey grid still would have resulted in more
than 50 percent positive observations.  This
hypothesis test also is conservative because it
assumes that surface visibility is not a factor that
influences the probability of a positive observation.
To the extent that surface visibility is less than 100
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percent, it is likely that visibility conditions lead to
underrepresentation of positive observations and,
hence, that the test structure weighs against failing
the null hypothesis. Thus, any impact zone for
which stationary observations are consistent with
the test hypothesis can reasonably be assumed to
have a ubiquitous artifact distribution and, thus, a
data base with high potential to address lithic-
procurement issues. Again, it is still possible that
an impact zone with positive observations greater
than 50 percent can fail the test hypothesis.

If an impact zone is not consistent with the first
two tests, it is possible (albeit not very likely) that
the systematic resurvey grid positioned stationary
observations amidst a patchily distributed
assemblage in which most resurvey stops were
located in small-scale lacunae. In this case, the
second test would have been unfairly biased by a
relatively low rate of positive stationary
observations when in-transit observations would be
a more appropriate index of ubiquity. Hence, the
third test should focus only on in-transit
observations. = However, given the physical
limitations of in-transit observation, it would be
too severe to demand a demonstration that positive
observations are more likely than negative
observations. Therefore, the third test asks: Is the
frequency of positive in-transit observations
consistent with a judgment that the probability of
observing an artifact while walking across the
surface is equal to the probability of not observing
one? The third test translates into a statistical test
hypothesis that:

p(positive in-transit observation) > p(negative in-
transit observation),

and a null hypothesis that;
p(positive observation) < p(negative observation).

The third test intuitively compensates for an
expected underrepresentation of positive
observations, but still requires that positive
observations be consistent with at least an even
chance of observing artifacts while walking a

systematic resurvey grid. Unlike the previous
tests, this one does not require that an impact zone
have greater than 50 percent positive observations
because it is possible for less than 50 percent to be
consistent with a .5 probability of observing
artifacts. = However, even after weakening the
hypothesis structure, the test is still conservative.
During resurvey, the in-transit observations
distinguished between no artifacts observed and
artifacts observed in at least one place between
stops. Therefore, the total number of positive in-
transit observations recorded undercounts the total
number of positive in-transit observations made
whenever artifacts were observed in more than one
place between stops, and the test assumes that no
multiple in-transit observations occurred. Hence,
the third test is heavily biased against failing the
null hypothesis, and it can be reasonably assumed
that an impact zone which has more than the
minimum expected number of positive observations
has a ubiquitous assemblage that has high potential
to provide data for lithic-procurement issues.

Failing any one of the first three null hypotheses
was regarded as sufficient ground for judging that
an impact zone has a ubiquitously distributed
assemblage. This means that positive observations
were distributed so that there were no artifactless
lacunae large enough to lower the overall
probability of observing an artifact below .5.
Given the conservative definition of what counted
as an artifact and the conservative biases built into
the tests, this intuitively implies that the probability
of observing relevant artifacts at any given place is
probably substantially higher than .5 for any
impact zone that is consistent with the first three
test hypotheses. As a result, consistency with any
one of the first three test hypotheses was regarded
as a sufficient basis for assigning high
archeological value to an impact zone.

If an impact zone did not fail one of the first three
null hypotheses, it was necessary to consider the
possible role of surface visibility as a factor
influencing the percentage of positive observations.
In this case, two additional tests were performed to
determine whether positive stationary observations
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were nonrandomly associated with observations at
high visibility surfaces (i.e., test hypothesis that
probability of positive observation with >50
percent visibility is greater than probability of
positive with <50 percent visibility) and negative
observations were nonrandomly associated with
observations at low-visibility surfaces (i.e., test
hypothesis that probability of negative observation
with <50 percent visibility is greater than
probability of negative with >50 percent visibility).
If both of these conditions occurred, there was
extremely good reason to believe that positive
observations are grossly underrepresented. In fact,
any circumstance where negative observations were
nonrandomly associated with low visibility appears
to warrant a judgment that positive observations
were underrepresented. On the other hand, for any
circumstance under which negative observations
were not associated with low visibility, there was
little reasonable ground for inferring that visibility
has much to do with the frequency of positive
observations. As it turned out, there were no cases
where negative observations were not associated
with low visibility.

For any impact zone that required examination
beyond the first three tests, it was necessary to
define the threshold of positive stationary
observations (1) above which to regard a
distribution as being inconclusive but potentially
ubiquitous, and (2) below which to regard it as
being inconclusive but unlikely to be ubiquitous.
In case (1), exceeding the threshold would imply
that although the impact zone’s archeological
potential is uncertain, it may be high. In case (2),
falling below the threshold would imply that
although the zone’s potential is uncertain, it is very
unlikely to be high. For an impact zone with an
association between negative observations and low
visibility, this threshold would be relatively low
because of the realistic possibility that positive
observations were grossly underrepresented. For
an impact zone with no such association, this
threshold would have to be fairly close to 50
percent, especially if positive observations were not
associated with high visibility. ~ Any such
thresholds would be arbitrary, and in any event

would be subject to evaluation according to
mitigating circumstances such as the presence of
intact features, intact rockshelters, or other similar
considerations that affect the long- and short-term
interpretive utility of the lithic-procurement data.

A 20 percent threshold was chosen for impact
zones that had (1) insufficient positive observations
to meet the requirement of the first three tests, and
(2) an apparent influence of low surface visibility.
Relative to a minimum ubiquity threshold of 51
percent, the 20 percent threshold allows for
underrepresentation of positive observations by as
much as two-thirds, which is not wholly unrealistic
for low-visibility surfaces on Fort Hood.
Furthermore, the 20 percent threshold provides a
conservationist safety net. In practice, the
relationship between positive observations and high
visibility played a role when making judgments
about borderline cases (i.e., observed ubiquity from
about 19-23%) because the absence of an
association with high visibility would weaken the
likelihood that a marginal percentage of positive
observations was consistent with very gross
underrepresentation. In general, if total
observations, total stationary observations, and/or
total in-transit observations were at least 20 percent
positive, an impact zone was judged to have a
"substantial" data base with uncertain, but possibly
high archeological potential.

However, if the impact zone did not reach the 20
percent threshold, the assessment process was
repeated in an attempt to identify smaller areas
within the impact zone. In such cases, the overlay
with resurvey transects was examined to see if
there were apparent concentrations of positive
observations on a series of contiguous transects or
parts of contiguous transects. In cases where the
apparent concentrations straddled impact-zone
boundaries, the relevant transects would be
grouped without regard for impact zone. This
procedure sometimes also was followed in order to
show whether an impact zone with an acceptable
but borderline distribution was characterized by a
"hot spot" that would provide additional support
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for a judgment of uncertain but possibly high
potential.

Having identified possible concentrations, the test
procedure was applied again. If a concentration
met the first three tests, it was assigned high
archeological value. If it did not meet the first
three tests but met the 20 percent threshold, it was
assigned uncertain but possibly high archeological
value. If it did not meet the 20 percent threshold,
then additional attempts were made to identify
concentrations. Assessment for ubiquity stopped
when it was apparent that further attempts would
not identify areas meeting at least the 20 percent
threshold. An area which did not meet the 20
percent threshold was judged to have low
archeological potential.

It would be useful at this point to illustrate the
assessment process for a functional LRPA so as to
lay a foundation for discussing the process for
defining management units. Since not even the
most complex functional LRPA examined by
Mariah had all of the elements that can complicate
the management-unit definition process, we will
use a hypothetical example that contains elements
we actually encountered in real LRPAs at Fort
Hood.

Figure 5.2 is a map of a hypothetical LRPA that
includes a variety of geomorphic contexts. Most
of the site is an ancient upland surface with
shallow residual soils. Deep, Holocene-age
alluvial deposits occur along the south side of the
site. A steep colluvial slope occurs between the
upland scarp and the alluvial deposits. Two
rockshelters are located near the head of a small
tributary that runs from the uplands to the creek
that forms the southern boundary of the site. Asa
result of reconnaissance to evaluate the site on
integrity-driven standards, five subareas were
defined. The upland surface was designated
Subarea A, the colluvial deposits were designated
Subarea B, and the alluvial deposits were
designated Subarea C. The rockshelters were
designated Subarea D to distinguish them from the
adjacent colluvial slopes. An apparently intact

burned rock midden on the upland surface was
designated Subarea E to distinguish it as an area
with the possibility of stratified cultural
assemblages amidst a much larger, depositionally
contextless area.

As a result of the hypothetical reconnaissance,
Subareas A and B were judged to have very low
potential to contain cultural materials in stratified
context. Hence, these subareas have low
archeological potential relative to integrity-driven
standards. Subareas C, D, and E were
recommended for shovel testing because they have
the potential to contain intact assemblages in
stratified context. Shovel test results showed that
a few artifacts were present in the upper portion of
the alluvial deposits. Because the shovel tests did
not reach the bottom of the alluvial deposits, it was
not known whether cultural deposits were present
at greater depths. Rockshelter 1 in Subarea D was
shown to have very shallow deposits with historic
artifacts occurring in all levels. Rockshelter 2,
although partially vandalized, had prehistoric
artifacts in all levels and appeared to be
stratigraphically intact, although this judgment was
uncertain. The midden in Subarea E, although also
partially vandalized, was shown to contain large,
undisturbed pockets. Hence, according to
integrity-driven standards, Rockshelter 1 was
judged to have low archeological potential,
Subarea E was judged to have high archeological
potential, and Subarea C and Rockshelter 2 were
judged to have uncertain archeological potential.
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Figure 5.2 Geomorphic Subareas at a Hypothetical LRPA.

Although Subarea A has low archeological
potential according to integrity-driven standards, it
was shown to be a source of naturally occurring
chert. During reconnaissance, two chert zones
were defined (Figure 5.3). Chert Zone 1 consists
of the entire upland surface, characterized by a
patchy pavement of large chert nodules. Chert
Zone 2 consists of colluvially derived nodules on
the colluvial slope and in the tributary. Substantial
amounts of chert also occur in the bed load
component of the creek at the site’s southern edge.

Given that the site has the potential to have been
a functional LRPA, impact zones were defined for
the contextless subareas (Figure 5.4). Subarea B
was defined as Impact Zone 1 and was judged to
be fatally flawed because the steepness of the slope

implied that potential for collecting reliable data
has been compromised. The eastern portion of the
upland was extensively damaged by traffic in a
network of trails which were spaced widely enough
to judge that less than 75 percent of the area was
damaged. This area was designated Impact Zone
2, and was judged not to be fatally flawed. The
portion of the site north of the major roads was
heavily forested and minimally impacted. This
area was designated Impact Zone 3, and also was
judged not to be fatally flawed. The remainder of
the uplands has suffered virtually complete damage
by unconfined traffic. This area was designated
Impact Zone 4, and was judged to be fatally
flawed. Impact Zones 2 and 3 were not fatally
flawed by impacts and were scheduled for
resurvey.
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Figure 5.3 Chert Zones at a Hypothetical LRPA.
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Figure 5.4 Impact Zones at a Hypothetical LRPA.

In Impact Zone 2, positive observations did not
exceed 15 percent for stationary, in-transit, or total
observations. Hence, positive observations were
not high enough to be consistent with a ubiquitous
distribution. Moreover, no hot spots exceeding the
20 percent threshold could be identified. Thus,
even though low surface visibility probably led to
underrepresentation of positive observations, the
assemblage in Impact Zone 2 is unlikely to be
particularly widespread or dense. Impact Zone 2
therefore was judged to have low archeological
potential. In Impact Zone 3, positive observations
exceeded 30 percent for stationary, in-transit, and
total observations. As in Impact Zone 2, low
surface visibility probably led to
underrepresentation of positive observations. No
hot spots or low-ubiquity lacunae could be

identified in Impact Zone 3, implying that the
assemblage is more or less evenly distributed.
Because positive observations were substantial
under conditions of probable underrepresentation,
Impact Zone 3 was judged to have uncertain but
possibly high archeological potential to contribute
to lithic-procurement research.

Analyses such as the foregoing make it possible to
divide any large site into management units based
on integrity-driven standards for chertless sites, and
integrity- and LRPA-specific standards for
functional LRPAs. Basic divisions of management
units were achieved as follows:

(1) If an entire chertless site consisted of
contextless surface, no management units were
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defined because the whole site was
characterized as having low potential according
to both integrity- and problem-driven
standards. Further division of the site would
serve no useful purpose because the site
boundary itself demarcates the smallest unit of
interest with respect to long-term management
needs. Several contractual LRPAs met these
conditions.

(2) If an intact or potentially intact feature was
located in an otherwise contextless, chertless
site, a boundary was demarcated around the
feature to define a management unit with high
or uncertain potential, and the remainder of the
site was defined as a management unit with
low archeological potential. If intact and/or
potentially intact features were widely spaced
across an otherwise contextless site, several
management units with high or uncertain
potential were defined. A small buffer zone
was built into such management units to
ameliorate the probability of inadvertent
intrusion by armored and other vehicles during
training exercises.

(3) For a chertless site that contains both stratified
and contextless geomorphic subareas, all
subareas were retained as distinct management
units. In many cases, this resulted in defining
a mix of stratified subareas with uncertain or
high potential and at least one contextless
subarea with low potential. The potential of
stratified subareas is based on integrity-driven
standards. Contextless subareas would have
low archeological potential according to both
integrity- and LRPA-specific standards. If all
geomorphic subareas at a chertless site had low
potential, the geomorphic subareas were
retained as distinct management units in order
to be consistent with site divisions made on
small sites. In principle, this treatment creates
a series of management units that all will be
ineligible for NRHP nomination, albeit for
different reasons. In practice, however, such
a site can be treated as a single management

unit since no part will require special treatment
relative to the other parts.

(4) For a functional LRPA in which all contextless
surfaces were fatally flawed either by damage
or by low ubiquity (i.e., did not meet at least
the 20 percent threshold), the contextless
surfaces were treated like similar surfaces at
chertless sites, and management units were
defined as in (1) scenarios through (3) above.

(5) For a functional LRPA in which some
contextless surfaces were fatally flawed either
by damage or by low ubiquity but other
contextless surfaces were not (i.e., met at least
the 20 percent threshold), adjacent fatally
flawed contextless surfaces were lumped into
a contiguous unit, and adjacent unflawed
contextless surfaces were lumped into another
contiguous unit. In principle, this procedure
could produce more than two contextless units.
If a fatally flawed contextless unit were
adjacent to a fatally flawed depositional
subarea, they sometimes were further lumped
into a single low-potential management unit.
This further lumping typically involved
rockshelters lacking Holocene-age deposits or
burned rock features that were damaged
beyond utility. In all cases, lumping unflawed
contextless surfaces with unflawed depositional
subareas was avoided to prevent creation of
management units internally characterized by
(a) radically different archeological contexts;
(b) radically different mitigation requirements;
and (c) susceptibility to radically different
kinds of damage or other protection needs.

In all cases, the process of defining management
units divided large sites into the smallest possible
areas that could be defined without using
mitigation-level tactics while simultaneously being
characterized by more or less uniform geomorphic
characteristics, management needs, and
archeological utility. In practice, however, there
were several deviations from the basic pattern
when they involved functional LRPAs. For
example, a small fatally flawed impact zone might
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intrude into, or lie entirely within, a large unflawed
impact zone. Alternatively, the boundary between
flawed and unflawed surfaces might be highly
irregular so that narrow spurs or very small islands
of unflawed surface extended into an otherwise
useless area. In such cases, drawing a management
unit boundary to very accurately reflect areas of
high and low potential would result in creating a
gerrymandered border that is largely unenforceable
because armored-vehicle drivers and other
personnel probably would have a difficult time
respecting it even if they were so inclined.

Thus, final definition of management unit
boundaries was tailored to the characteristics of
particular sites to increase manageability by
reducing unnecessary gerrymandering. Indeed, in
many cases, current Army regulations governing
landscape impacts (Department of the Army 1993)
are likely to be effective for preventing damage at
irregularly shaped borders or isolated pockets
because personnel on training missions will avoid
those areas for nonarcheological reasons.
Gerrymandered CRM boundaries are very unlikely
to protect anything that other environmental
regulations cannot protect, and using
gerrymandered boundaries in cases where it is not
critical will undermine their value in cases where
it is crucial. In other words, the more simply
boundaries are drawn around management units
where a few square meters makes no practical
difference, the more reasonable it will be to hold
personnel responsible if they violate the boundaries
of a small unit such as an isolated burned rock
midden. Hence, identification of management
units at LRPAs emphasized practical judgment as
well as quantitative and visual procedures to assure
as much as possible that any significant
management units emerging from the process
would be manageable in addition to being
significant.

To illustrate this, let us return to the hypothetical
LRPA for which management units would be
defined as follows (Figure 5.5), given the nature of
results from the assessment procedures. Subarea
A, the Holocene alluvium, and Rockshelter 1

would be respectively defined as Management
Units 1 and 2 to reflect the fact that (1) they have
uncertain archeological potential according to
integrity-driven standards; (2) they face different
levels and kinds of threats; and (3) if both are
eventually found to be eligible for NRHP
nomination, they will require vastly different
strategies if mitigation is ever necessary.

Impact Zones 1 and 4 and Rockshelter 1 have low
archeological potential as a result of impacts, and
Impact Zone 2 has low potential as a result of low
artifact ubiquity. These areas are contiguous with
each other, and nothing would be gained by
maintaining them as separate entities for CRM
purposes. These areas therefore would be lumped
into Management Unit 3 to reflect a widespread
area within which a variety of conditions lead to
more or less uniformly low archeological potential
according to integrity- and problem-driven
standards. However, the burned rock midden at
the east side of the site has high archeological
potential according to integrity-driven standards.
Hence, Management Unit 4 would be defined to
include the midden and a protective buffer zone.

Although Impact Zone 3 fails integrity-driven
standards, it has uncertain but possibly high
potential according to problem-driven standards.
Hence, Impact Zone 3 is defined as Management
Unit 5 to (1) distinguish it from adjacent,
archeologically useless units; (2) accommodate the
fact that it is spatially separated from other units
with uncertain potential; and (3) recognize that it
has different management and potential mitigation
requirements compared to the other uncertain- or
high-potential units at the site. Note (in Figure
5.4) that a very small portion of Impact Zone 3
protrudes into the area of Management Unit 3 (in
Figure 5.5). Including this area in Management
Unit 3 instead of Management Unit 5 recognizes
the fact that it is closely surrounded by a heavily
traveled road and a heavily used surface. If the
forested nature of this enclave cannot protect it
under environmental regulations, a CRM boundary
also will not protect it. Hence, it is better to make
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Figure 5.5 Management Units at a Hypothetical LRPA.

the road the southern boundary of Management
Unit 5 to eliminate complicated navigational
problems as a potential excuse for ignoring the
hard-to-detect boundary around Management Unit
4.

As a result of building archeological potential into
the definitions, judgments of the NRHP eligibility
status of any given management unit followed
automatically from the definition process itself.
Thus, any management unit defined on the basis of
high archeological potential according to integrity-
or problem-driven standards would automatically
be judged eligible for nomination. Any unit
defined on the basis of low archeological potential
according to integrity- and problem-driven
standards would automatically be judged ineligible

for nomination. The eligibility of any unit defined
on the basis of uncertain but possibly high
archeological potential according to integrity- or
problem-driven standards would automatically be
judged unknown.

In all cases, it was recommended that eligible
management units be protected and that units with
unknown eligibility be avoided if possible. An
avoidance recommendation was accompanied by a
recommendation to perform formal eligibility
testing if avoidance was not possible. No further
management was recommended for units judged to
be ineligible. For stratified management units, the
recommendations were identical in scope and
rationale to those for small sites (see Chapter 4.0).
However, there also were additional
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recommendations that were based on different
rationales.

For all large sites, recommendations included a
proviso that management units be treated as if they
were individual sites. If a management unit is not
significant, it can be removed from protected
inventory, thereby freeing up a parcel of land that
could have valuable uses. If a management unit is
assessed as being significant or having uncertain
significance, it can be managed as a separate site
with respect to protection or further work to
determine significance. For example, if land-use
requirements at a large site would impact only one
of several protected management units, it would
make sense to mitigate only the unit that will be
impacted.

Note that treating management units as individual
sites is no more arbitrary and no less justified than
routinely retaining the whole site as the unit to be
managed: since the original boundaries of large
sites were established without regard to discrete
culturally or behaviorally identifiable phenomena,
defining management units on the basis of their
general archeological potential and manageability
does not violate the original site-definition
rationale in any significant way. Indeed, the
management-unit concept recognizes (1) that the
boundaries of most large sites at Fort Hood are
arbitrary; (2) that there is little to be gained by
managing large sites as whole, single properties;
and (3) that treating management units as single
sites makes a realistic contribution to providing
flexibility to the CRM program while
simultaneously and justifiably easing constraints on
the Army’s land-use needs.

In the case of management units consisting wholly
of contextless, fatally flawed areas at functional
LRPAs, no further management was recommended.
However, the recommendation recognized that
such management units would still have value for
chert-source characterization or other studies
pertaining to the nature of lithic raw materials, and
that such value will endure regardless of whether
or not the site is protected. The recommendation

therefore included an explicit proviso that access
be available to the unit in the event that chert
studies become relevant to research elsewhere.

In the case of units with unknown significance,
there is nothing magical about the 20 percent
cutoff which assures that a unit with (say) 23
percent positive observations represents a high-
potential assemblage. Rather, the 20 percent
threshold assures the protection of significant
assemblages for which positive observations are
substantially to grossly underrepresented. Hence,
in cases where there is uncertainty resulting from
the influence of surface visibility, a
recommendation to avoid the unit is based on a
conservative judgment biased toward error in favor
of preservation. As a result of this bias, it is likely
that at least some marginal impact zones will be
incorporated into management units for which
there is a recommendation for avoidance.

This implies that further work is required to
distinguish between low-ubiquity/low-visibility and
high-ubiquity/low-visibility distributions. Note,
however, that the results of resurvey are
functionally equivalent to the results of shovel
testing in areas of stratified depositional context.
The assessment process for stratified units would
continue with formal test excavations and/or
backhoe trenches whenever significance is
ambiguous after shovel testing. Because any
LRPA surface that has been resurveyed is by
definition stratigraphically contextless, similar
formal test excavations and trenches are
inappropriate. Moreover, it would be prohibitively
expensive to establish a formal test-excavation
program fine-grained enough to verify or falsify
ubiquity of artifact distribution. A possible
alternative, of course, would be to resurvey one
more time. However, because uncertainty emerged
as a result of low visibility, this procedure could
be a waste of resources because the conditions that
produced uncertainty guarantee that yet another
round of resurvey will be tainted by the same
source of uncertainty.
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Thus, in addition to a recommendation to avoid
functional LRPA units with unknown eligibility, an
additional recommendation was made to withhold
formal eligibility testing until such time as a
potential need to mitigate was imminent. This
recommendation, if followed, would allow time for
the possibility of making research advances
relevant to functional LRPAs, including
accumulation of data that hints at what specifically
to look for at particular chert sources. Since
formal testing will involve near-mitigation-level
data collection, it should be used as the functional
equivalent of the first stage of an impending
mitigation program in which field efforts not only
determine whether a possibly significant
assemblage is significant; they also determine how
far to carry data recovery in order to acquire a data
base with scientifically suitable characteristics.

5.4 CONCLUSIONS

The LRPA-specific evaluation procedures and
recommendations provide a realistic approach to
dividing very large sites according to parameters
that achieve appropriate compromises between
short- and long-term scientific utility, CRM needs
and resources, and the Army’s land-use needs.
Mariah’s application of these procedures for large-
site evaluations achieved the following general
results with respect to assessing the archeological
potential of contextless surfaces at large sites.
More detailed results are reported in Chapter 9.0.

Twenty-eight contractual LRPAs did not have
sufficient chert resources onsite or nearby to
warrant classifying them as functional LRPAs. As
a result, these sites were evaluated according to
procedures for small sites. All of these sites had at
least one contextless subarea, and four sites
consisted entirely of a single contextless subarea.
In all cases, contextless subareas had low
archeological potential according to integrity-driven
standards. By virtue of having no chert resources,
they also had low archeological potential according
to LRPA-specific standards.

Sixty-six contractual LRPAs had sufficient chert
resources on site or nearby to warrant classifying
them as functional LRPAs to be evaluated
according to integrity-driven and LRPA-specific
procedures. The evaluation process defined the
163 management units in upland or other ancient
contexts. Of these, 16 were assigned low
archeological potential as a result of damage, 16
were assigned low potential as a result of low
artifact ubiquity, and 41 were assigned low
potential as a result of a combination of damage
and low ubiquity. Among these management units
were nine whole sites. In general, these low-
potential management units were larger than units
with uncertain or high potential at the same site.
Much of the high frequency and large area covered
by low-potential units on ancient surfaces attests to
the widespread damage that has occurred over
decades of armored maneuvers. However, high
visibility and the presence of psuedoartifacts
resulting from these same maneuvers (see Chapters
2.0 and 3.0) are major reasons why large
boundaries were drawn around many functional
LRPAs in the first place. Hence, it is not
surprising that large areas of many functional
LRPAs are damaged beyond any possible utility.

" In contrast, 12 contextless management units were

assigned a high archeological value that reflects, in
some cases, a amazing surface distribution of tools,
debitage, and cores. Another 42 contextless units,
including one whole site, were assigned an
uncertain archeological potential. Some of these
units are probably marginal in terms of their
potential to provide substantial data bases, but most
others are probably valuable. Indeed, it is highly
likely that a worthwhile sample of lithic data that
fairly represents what occurred within the original
site boundaries remains among the units with high
or uncertain potential. Despite the fact that the
low-potential units generally were larger than high-
/uncertain-potential units, the latter units
nevertheless cover a great deal of territory
distributed widely around chert outcrops. Thus,
the procedures used to evaluate functional LRPAs
are likely to be successful at providing a basis for
protecting major lithic-procurement data sources.

(662-15)

MARIAH ASSOCIATES, INC.




124 Archeological Investigations on 571 Prehistoric Sites
At Fort Hood, Bell and Coryell Counties, Texas

MARIAH ASSOCIATES, INC. (662-15)




Archeological Investigations on 571 Prehistoric Sites 125
At Fort Hood, Bell and Coryell Counties, Texas

6.0 LITHIC RESOURCES AT FORT HOOD: FURTHER INVESTIGATIONS

Charles D. Frederick and Chris Ringstaff

Chert within the lower Cretaceous Edwards Group
constitutes one of the largest and most variable
lithic sources on the High Plains of the United
States and northern Mexico. Unfortunately, the
vast size of the outcrop, and the apparent
variability in the appearance of this material have
been poorly documented, leading to significant
distortion of reality in the archeological literature
regarding both attributes. The first part of this
chapter will provide a review of the distribution
and the physical appearance of chert occurring in
the lower Cretaceous Edwards Group and
correlative strata of Central, West, and the Trans-
Pecos regions of Texas and the northern half of the
state of Coahuila, Mexico. This is achieved
through a review of the geologic and archeological
literature and subsequently by examination of hand
samples obtained from bedrock outcrops. This
regional background provides information
necessary for understanding the occurrence and
morphology of chert at Fort Hood, which lies on
the eastern edge of the Edwards outcrop. A very
basic chert outcrop map for Fort Hood is presented
and serves as a point of discussion regarding chert
distribution on Base.

The second part of this chapter describes the
physical attributes of Edwards chert at Fort Hood,
located in Bell and Coryell counties, Texas, and a
select sample of Edwards chert from across the
outcrop. A brief review of previous studies is
followed by an itemized taxonomy of cherts
currently known to occur on or near Fort Hood,
and the range of physical appearance of this
material is described. The taxonomy builds on
Dickens’ (1993a, 1993b; 1994) research and
expands both the geographic and morphologic
bounds of his studies. The third section constitutes
a functional analysis of the Fort Hood taxonomy
and documents the physical properties of these
cherts pertinent to their use as raw material for the
manufacture of stone tools.

6.1 INTRODUCTION

Chert or flint within the Edwards limestone, often
simply referred to as "Edwards chert," is easily the
most areally extensive bedrock lithic resource in
Texas and perhaps on the Great Plains. The
outcrop of the chert bearing Lower Cretaceous
limestones is extensive and spans seven major
physiographic regions, including the Edwards,
Comanche, and Stockton Plateaus, the Callahan
Divide, the Lampasas Cut Plains, and part of the
Trans-Pecos (Figure 6.1). Prehistoric use of this
material was extensive, an attribute which is
widely noted in the archeological literature of
Texas. It is widely believed that this lithic source
is of high quality and was "was traded in antiquity
over hundreds of kilometers" (Black 1989a), in
part due to the identification of similar material in
collections well outside Texas (e.g. Hofman et al.
1991; Boldurian 1991) and inside the state but
outside the outcrop area (e.g. Largent et al. 1991,
Table 6; Tunnell, 1978). Unfortunately, the term
"Edwards chert" has fallen from use as a specific
reference for chert occurring in the Edwards
Limestone, to a generic catchall term that is
"applied in a wide area of West Texas and the
Southern Plains to any good quality chert of gray
or tan colors" (Tunnell 1978:7; see also Hofman et
al. 1991:297). It is true that a wide variety of
potential lithic resources are available from
sedimentary rocks in the area depicted on Figure
6.1, and a brief itemization of these deposits is
provided on Table 6.1. However, there is very
little information regarding the appearance or
quality of most of these deposits beyond that
summarized on this table and discussed in Banks
(1990).  Undoubtedly, some of the -cherts
commonly lumped with Edwards chert are among
those listed, but in this chapter, the term is applied
literally and refers to chert contained in the
Edwards and correlative limestones which crop out
in Central and West Texas and northern Mexico.
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Figure 6.1 Physiographic Features of the Region Discussed in the Text.
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Table 6.1 Sedimentary Deposits Containing Lithic Resources in the Study Area (excluding Quaternary

Alluvium).
Era Series Group Formation Member Map Comments
Pliocene Goliad 16 some black and red
chert
Miocene- Ogallala 9,2,6,1 gravels, occasionally
Pliocene silicified or opalized
Miocene Oakville 12, 16 quartz and chert pebbles
Eocene Manning 15,12, 16 silicified wood, fused
glass
Wellborn 12, 16 locally silica cemented
Caddell 12, 16 some black chert
Yegua 15, 16 some chert
Midway Kincaid Pisgah 8,4 locally cherty
Eocene- Whitsett 12 locally silica cemented
Oligocene
Cretaceous
Upper
Cretaceous
Javelina 13 petrified wood common
Aguja 13 petrified wood common
Lower Cretaceous
Buda LS 13 grayish white,
porcelaneous, and has
conchoidal fracture
Fredericksburg Edwards ns ns 2,6,8,1,7,
15, 12, 16, 11
Segovia 59,6, 14, chert
15,11, 10
Fort Terrett 5,9,6, 14,7, chert
15, 11, 10,
Santa Elena 9, 14, 13, 17
Del Carmen 9, 13, 17
Antlers Sand 2,6,7,1 quartzite, and quartzite
pebbles
Olmos 14 silicified wood
Devils River 14, 15, 17
Salmon Peak 14, 15, 17 abundant large chert
masses
McKnight 14, 15,17 thin chert layers
Sue Peaks 17
West Nueces 17
Travis Peak 7,11 pebbles to boulders of
chert
Twin 4 pebbles of chert
Mountains
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Table 6.1 (Continued).

Era Series Group Formation Member Map Comments
Yucca 13 rounded pebbles and
cobbles of variously
colored chert
Shafter 13 petrified wood in some
sandstone beds
Triassic Dockum 52,6 siliceous pebbles
Permian San Angelo 2 siliceous pebbles
Cathedral Mountain
Caballos 9
Novaculite
Maravillas chert 9
Guadalupe Ross Mine 13 thin interbeds of
sandstone and chert
Guadalupe- Pinto Canyon 13 cherty with nodules and
Leonard bedded forms present
Leonard Cibolo 13 chert layers common
Leonard Wichita-Albany Elm Creek 7 locally cherty
Wolfcamp Wichita-Albany Admiral Overall 7 locally cherty
limestone
Cisco Moran ssl 3,7
Cisco Pueblo Stockweather 3,7 abundant light colored
chert
ss2 3
Pennsylvanian Cisco Harpersville 3 chert pebbles
Cisco Thrifty/Graham numerous 3 chert pebbles
Cisco Thrifty/Graham Upper Gunsight 7 partly silicified
LS
Canyon ns ns 11
Canyon Home Creek 7 locally abundant
Limestone rounded chert nodules
Canyon Ranger 3,7 dark brown chert
Limestone nodules with white
fossil fragments
Canyon Winchell 3 black chert nodules with
Limestone white fossil fragments
Strawn Palo Pinto Fambro SS 3 pebbles of chert
Strawn Palo Pinto- Turkey Creek 3 locally a chert
Mineral Wells  SS conglomerate
Strawn Brazos River  ns sandstones 3, 4 angular pebbles of chert
Strawn Grindstone Brannon Bridge 4 dark chert lenses
Creek LS
Atoka Strawn Ricker Station 7 locally subrounded chert
Limestone
Strawn ss37 to ssl 7 pebbles mostly chert
Morrow Marble Fails 7,11 locally cherty and
siliceous
Dimple 13 limestone with black
Limestone chert pebbles
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Table 6.1 (Concluded).

Era Series Group Formation Member Map Comments
Tensus 13 massive white quartzite
intervals in upper part
Mississippian-Devonian
Caballos multiple 13 novaculite, chert
Novaculite
Maravillas 13 nodular to bedded chert
ns Barnett 11 bedded chert along
Doublehorn Creek
Houy 11 coarse angular chert
breccia and fractured
chert
Zesch 11 angular fragments of
chert, leached silica
rock
Bear Spring 11 chert bearing limestone
Stribling 1 chert
Ordovician Ellenburger Honeycut 7 cherty
Ellenburger Gorman 7,11 cherty
Ellenburger Tanyard Staendebach 11 fossils (gastropods,
cephalopods, and
trilobites) in chert
Threadgill 11 sparingly cherty
Cambrian Moore Hollow Wilberns San Saba 7,11 sparingly cherty

Note: Data derived from the Geologic Atlas of Texas, published by the Bureau of Economic Geology,
The University of Texas at Austin. The individual sheets referenced are as follows: 1) Hobbs,
2) Big Spring, 3) Abilene, 4) Dallas, 5) Pecos, 6) San Angelo, 7) Brownwood, 8) Waco, 9) Fort
Stockton, 10) Sonora, 11) Llano, 12) Austin, 13) Emory Peak-Presidio, 14) Del Rio, 15) San
Antonio, and 16) Seguin. Information on the Lower Cretaceous of northern Mexico derived from
Smith 1970 and is identified as map number 17.

(662-15)

MARIAH ASSOCIATES, INC.




130 Archeological Investigations on 571 Prehistoric Sites
At Fort Hood, Bell and Coryell Counties, Texas

Questions concerning the origin and distribution of
Edwards chert in Texas raised by Banks (1990)
serve as partial impetus for this discussion and
stimulated this attempt to provide a more extensive
descriptive data set for this material. We draw
attention to the fact that major sources of
knappable, or workable, stone often receive
considerable attention by archeologists, in part
because once the distribution of a source has been
documented, this information may be used to
demonstrate trade and/or mobility by prehistoric
populations. Alibates agate and Tecovas jaspar are
two lithic sources in Texas which have been
repeatedly documented in the archeological
literature (e.g. Shelley 1984; Green and Kelly
1960; Tunnell 1978). Perhaps it is the immense
size and internal complexity that account for the
few studies of Edwards chert that adequately
address the distribution and appearance of this
material. Until Banks’ (1990) book on lithic
resources of the Trans-Mississippi South, the
southern Plains, and the adjacent parts of the
Southwest, no detailed descriptions of Edwards
chert were available in the archeological literature.
Although Banks’ work is the most comprehensive
to date, it left many questions regarding the
distribution and appearance of Edwards chert
unresolved, especially regarding the distribution of
chert in the western part of the Edwards Plateau
and in the Trans-Pecos region. Secondly, Banks’
work described 15 samples of chert, the majority
of which were obtained from a few, often
geographically concentrated, regions, namely Fort
Hood, an area in the vicinity of Junction, Texas,
and near Georgetown, Texas. Since a major
portion of the work in this volume is focused on
Fort Hood, an effort was made to gather samples
of Edwards chert from across the outcrop to obtain
a more representative sample of this material and
to address specific questions regarding the
occurrence of chert in West Texas.

6.1.1 Formation of Edwards Chert

The processes responsible for chert formation
continue to be the subject of some debate in the
geologic community. Since many cherts occur in

carbonate depositional environments that typically
lack abundant sources of silica, identification of
the source of the silica which formed the chert is
often of critical importance in understanding the
process. Some theories consider chert to be of a
primary origin and composed of the remains of
siliceous micro-fossils that accumulated on the
ocean floor, or a direct precipitate from seawater.
Others favor a secondary origin in which chert
forms in situ from the molecular level replacement
of carbonate minerals by silica during diagenesis
(Pittman 1959).

The nodular chert of the Edwards Group is
generally thought to be of secondary origin.
Evidence corroborating this conclusion is the
inclusion and replacement of fossils and the
preservation of bedding structures within many
chert nodules. The apparent regional scale co-
occurrence of chert and dolomite, a carbonate
mineral which forms as a result of digenesis, has
led some to speculate that the two processes are
interrelated (Fisher and Rodda 1969; Mueller 1975)
although more recent geochemical evidence cited
by Ellis (1985) is conflicting. In a recent
reevaluation of the origin of Edwards chert, Ellis
(1985) concluded that the silica comprising the
chert was locally derived and that silicification
occurred early in the digenetic history of the rocks,
perhaps penecontemporaneous Wwith deposition
(Ellis 1985). Ellis (1985) speculates that the
source of the silica comprising nodular Edwards
chert may have been either sponge spicules, or clay
minerals in the immediate vicinity of the nodules
which, in the presence of aluminum, release silica.
The fact that many specimens of Edwards chert
contain dolomite or pseudomorphs of dolomite
(crystals which bear the appearance of dolomite
but have in fact been replaced by silica in the form
of microcrystalline quartz) indicate that the chert
formed after dolomitization but prior to
lithification. Unfortunately, the impression that
dolomitization and chert formation occurred
together (e.g. Fisher and Rodda 1969) has led to a
distorted impression of the distribution of chert in
Edwards strata in the geological literature.
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6.1.2 Stratigraphy

Stratigraphic nomenclature regarding the Edwards
Group varies across Central Texas and northern
Chihuahua.  Stratigraphic units in the lower
Cretaceous Series correlative to the Edwards Group
are illustrated in Figure 6.2. The Edwards Group
in Texas consist of 300 to 1,000 ft of limestone,
dolomite, and evaporates deposited on a broad,
shallowly submerged carbonate platform during the
early Cretaceous. At that time, the platform,
known now as the Comanche shelf, was a mostly
submerged plain which possessed environments
ranging from shallow open marine waters to
intermittently exposed, hot and arid, supratidal flats
(Ellis 1986; Rose 1968). This shelf was bounded
on the southeast and east by a ridge of reefs, small
islands, and other shallow water features known as
the Stuart City Reef Trend which separated the
Comanche shelf from the deeper water of the Gulf
of Mexico Basin. Two pronounced lagoons
occupied portions of the Comanche Platform in
what is now Central Texas and Northern Mexico:
the Kirschberg Lagoon and the McKnight Lagoon
(also known as the Maverick Basin).

Detailed discussion of the stratigraphy of the
Edwards Group and associated strata throughout
the Central Texas study area may be found in Rose
(1968). Smith (1970) and Elliott (1979) have
described correlative strata in northern Mexico
(Nuevo Leon and Coahuila). The stratigraphic
nomenclature of the Edwards is different in
outcrop and subsurface, and it is the outcrop units
that are primarily employed in this chapter.
Details of subsurface stratigraphic nomenclature
are not elaborated upon here but may be found in
Rose (1968), and are illustrated on Figure 6.2
under the heading of the San Marcos Platform.

Chert occurs in several Edwards Group Formations
and correlative strata, which are shaded on Figure
6.2. In general, the chert-bearing formations in
Texas are: the Fort Terrett, Segovia, Devils River,
Salmon Peak, McKnight, West Nueces, and Santa
Elena. On the Edwards Plateau, Rose (1968)
subdivided the Fort Terrett and the Segovia into

several beds. In the Fort Terrett, Rose (1968:225-
276) recorded the presence of chert in Kirschberg
Evaporite, the Dolomitic Bed, and the Burrowed
Bed, but not within the Basal Nodular Bed. Chert
was reportedly abundant in the undivided portions
of the Segovia, common in the Allen Ranch
Breccia, sparse in the Doctor Burt Bed, and not
identified in outcrop exposures of the Gryphaea
Bed, Orr Ranch Bed, or the Black Bed. The Orr
Ranch Bed is believed to be a shallow water, near
coast deposit, and is known to yield petrified
wood. The Bureau of Economic Geology (1977,
1982) records the Devils River Formation as chert
bearing but Smith (1970) does not indicate chert is
present in this formation in northern Coahuila. In
northern Mexico, formations associated with the
Comanche shelf that are chert bearing include the
Santa Elena, Sue Peaks, and the Del Carmen.
Smith (1970, Plate 5, measured section 15) also
records the presence of a single chert zone near the
top of the Glen Rose Formation. In northern
Mexico, chert is also known to occur in deeper
water deposits of the Gulf of Mexico basin in
addition to the shallow water carbonates associated
with the Comanche shelf. Elliott’s (1979) work in
northern Nuevo Leon and eastern Coahuila
demonstrated that, in the deeper water lower
Cretaceous sediments chert is largely restricted to
the basinal facies, whereas chalcedony is more
common in slope facies. Figure 6.3, adapted from
the Geologic Atlas of Texas (Bureau of Economic
Geology 1976a, 1974a, 1972a, 1972b, 1975, 1975,
1976b, 1990, 1982, 1981a, 1981b, 1974b, 1979a,
1977, 1982, 1979b) and Smith (1970), illustrates
the outcrop of potentially chert-bearing strata of
the Edwards Group and correlative strata in
Central-West Texas and part of northern Mexico.
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6.2 SPATIAL DISTRIBUTION OF EDWARDS
CHERT

From this discussion, it is clear that "Edwards
chert" is not restricted to the Central Texas region,
but is actually a common component of lower
Cretaceous rocks throughout Central and West
Texas and northern Mexico.  Unfortunately,
however, for some time the distribution of
Edwards chert has been the subject of confusion in
the archeological and geological literature. In the
archeological literature, published maps depicting
the areal extent of Edwards chert often fall very
short of reality; a mistake which may have
significant implications for those interested in the
trade of lithic material by or the mobility of past
cultures (e.g. Tunnell 1978; Banks 1990; Boldurian
1991). The source of some of this confusion may
be attributed to an article by Fisher and Rodda
(1969) which depicts the distribution of chert to be
closely tied to the location of the Kirschberg
lagoon. In their article "Edwards Formation (lower
Cretaceous), Texas: Dolomitization in a Carbonate
Platform System," Fisher and Rodda provide a map
(Figure 13) which depicts a decrease in the
frequency of chert toward the center of the lagoon,
with the greatest frequency of chert in a ring-like
zone surrounding the center of the lagoon, and in
a few isolated outcrops within and occasionally,
outside of, the ring (see Figure 6.4 for location of
Kirschberg Lagoon). The zone outside the lagoon
is reported to contain "little or no chert." Despite
the fact that the southwest margin of this map is
drawn with a dotted line, and significant chert
exposures are situated outside the most areal
extensive chert-bearing zone (labeled as "one chert
horizon per 15 to 30 ft of section") on the
northeast, the distribution portrayed has been
literally interpreted by some archeologist as the
extent of Edwards chert in Texas.

Examples of cartographic misrepresentation of the
distribution of "Edwards chert" in the
archaeological literature begin with a map in
Hester (1972:94, Figure 86), that depicts the source
of this material to be a narrow arc-shaped region
lying immediately east of, but separated from, the

Llano Estacado. In this map the outcrop is
illustrated to be approximately 100 miles long, less
than ten miles wide, and roughly 10 to 70 miles
distant from the edge of the Llano Estacado. A
very similar map is later reproduced by Shelley
(1984) and referred to as the "traditionally
recognized source for Edwards Plateau chert." In
1978 Tunnel published a map that places the
Edwards outcrop entirely north of 31.5N latitude,
in the vicinity of the Callaban Divide. Tunnell
(1978: Figure 30) does not cite Fisher and Rodda
(1969) for the distribution of "Cretaceous chert”
portrayed on his map, and may in fact be
attempting to illustrate the nearest outcrops of
Edwards chert to the lithic caches he describes in
this report.  However, this map was later
reproduced, in a slightly modified form and
without citation, by Boldurian (1991), in order to
illustrate a source area for Edwards chert. In the
same region, Shelley (1984) provides a map
illustrating the "traditionally recognized sources for
Edwards Plateau chert" that bears little relationship
to the outcrop of the lower Cretaceous chert-
bearing strata.

Later authors, specifically Banks (1990) and
Hillsman (1992) reproduced simplified versions of
the Fisher and Rodda (1969) map, while others
refer to this work as the definitive statement on
distribution (e.g. Shafer 1992). Some authors,
such as Banks (1990), do not accept the model on
faith and correctly observed that the Geologic
Atlas of Texas describes many of the Edwards
Group strata as chert bearing outside of the
Kirschberg Lagoon, which he uses as evidence to
suggest that the Fisher and Rodda (1969) model of
chert occurrence should be tested and possibly
revised. Perhaps the most accurate but least
detailed portrayal of the distribution of Edwards
chert is that of Hofman et al. (1991) which, in a
very general fashion, shows the region within
which the lower Cretaceous chert-bearing
limestones crop out in Texas. The significant
variability present in the previous description of
Edwards chert distribution are compared in Figure
6.4.
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Note that the two widely reproduced depictions,
namely Tunnell (1978) and Fisher and Rodda
(1969), include large areas lacking primary
outcrops and exclude approximately one-half or
more of the outcrop, implying that these areas lack
chert.

To test these models, two approaches are
employed: (1) a review of the archeological and
geological literature for the regions depicted as
lacking chert, and (2) a field excursion designed to
search out and sample chert outcrops in Edwards
and equivalent strata in the southwestern Edwards
Plateau and the Stockton Plateau.

6.2.1 Literature Search

In the geological literature, there are several
references bearing on the presence of chert in
lower Cretaceous strata correlative to the Edwards
Group which lie outside of the Kirschberg lagoon.
Some evidence actually predates the publication of
the Fisher and Rodda (1969) article.  The
stratigraphic revision of the Edwards Formation
completed by Rose (1968) includes several
measured sections outside the area defined later by
Fisher and Rodda as the Kirschberg lagoon, all of
which contain significant quantities of chert. The
location of Rose’s chert bearing measured sections
are illustrated on Figure 6.5. Additional evidence
surfaced in 1975 when Deal (1975:15) argued that
the pattern of chert distribution advanced by Fisher
and Rodda (1969) "is more apparent than real."
As supporting evidence Deal cites the lower
frequency of chert in some measured sections near
the carbonate platform (that presumably contain
more chert), and higher frequencies of chert
occurrence in measured sections to the west, off
the platform and in the vicinity of West Frio and
Vanderpool. Almost concurrently, Mueller (1975)
demonstrates a pattern of chert distribution
diametrically opposed to the Fisher and Rodda
model, namely that chert frequency increases
toward the center of the lagoon (deeper water
facies), and is less frequent where evaporite
sedimentation was most common (e.g. structural
highs). A similar trend was later observed by Ellis

" Salmon Peak, and McKnight

(1986:164) in a study of the Edwards in the
vicinity of the Balcones Fault Zone. By examining
cores taken from the vicinity of San Antonio, Ellis
noted that chert occurs less frequently in areas that
were structural highs during the early Cretaceous
and that by coincidence are structural highs today,
and that chert frequency increases basinward (to
the south, southwest, and east of the study area).

These studies suggest that the association of chert
and shallow water environments suggested by
Fisher and Rodda may be in error, and that the
opposite may in fact be true. That is to say that
Edwards chert may occur more frequently in
deeper water deposits.

Another source of information on the distribution
of Edwards chert are the numerous maps in the
Geologic Atlas of Texas (e.g. Fort Stockton,
Sonora, Del Rio, and Emory Peak-Presidio; Bureau
of Economic Geology 1981, 1982, 1977, 1979)
which identify several lower Cretaceous
stratigraphic units beyond the periphery of the
Kirschberg lagoon as chert bearing (e.g. the
Segovia, Fort Terrett, Santa Elena, Devils River,
Formations).
Likewise, several site-specific studies in the region
outside the Kirschberg lagoon note the occurrence
of chert. For instance, Deal (1975, 1976a, 1976b)
describes several chert-bearing strata in Fresno
Canyon and the Solitario, in Presidio and Brewster
counties, north and west of Big Bend National
Park, and in the vicinity of Devil’s Sinkhole in
Edwards and Real counties. Further to the south,
Smith (1970) describes the Lower Cretaceous
stratigraphy of northern Coahuila and identifies
seven chert-bearing formations, four of which are
correlative with the Edwards Group of Central
Texas. Smith provides numerous measured
sections (refer to Figure 6.5) in the Serrania del
Burro and Sierra del Carmen which effectively
demonstrate the presence of chert in those areas,
although the suitability of this material for
archeological purposes is unknown.
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Obviously, there is ample evidence in the
geological literature to suggest that chert occurs in
Edwards Group deposits outside of the Kirshberg

lagoon.

Archeological records of chert outcrops outside of
the lagoon are widely scattered in the cultural
resource management literature. For instance,
Peter et al. (1990:98-101) recorded 41VV1007 on
the Cauthorn Ranch in Val Verde County, Texas as
a procurement site and noted the presence of
significant quantities of nodular and lenticular chert
(multiple lenses) upon the slopes throughout the
Trail Canyon drainage. Another record from Val
Verde county is provided by McNatt (1981:142-
143), who describes three "prominent layers of
chert nodules" occurring in the back wall and
adjacent cliff at site 41VV232, and two other sites
where chert outcrops were observed (e.g.
41VV240, 41VV546). More recently Turpin and
Davis (1993) have noted the existence of
Cretaceous bedrock chert exposures and prehistoric
quarry, lithic procurement and lithic reduction sites
in the Devils River State Natural Area in Val
Verde County. Three lithic sources are described,
two of which are alluvial deposits. The bedrock
exposures are described as "cobbles and pieces of
tabular chert that litter the ground along specific
contour lines" and "extensive, linear erosional
exposures of chert." The local bedrock derived
cherts are described as abundant and of caramel
brown color and tabular morphology. Marmaduke
and Whitsett (1975) observed chert outcrops in the
vicinity of the Devil’s Sinkhole, located in
Edwards and Real counties. Outcrops of chert and
quarry sites were recorded at several localities (e.g.
41ED41, 41ED46, 41ED54, 41ED77, 41ED82,
41RE41, and Figure 6.8 in Marmaduke and
Whitsett [1975]), and demonstrate the presence of
a brown chert in the lower Cretaceous strata in
both counties. Likewise, Keller (1976) noted a
substantial chert outcrop in the vicinity of the
Strickleaf site (41ED8) which is also located in the
headwaters of the Nueces River in Edwards
County. Other outcrops and associated prehistoric
quarry sites have also been recorded in Pecos
County. For instance, Young (1981) reports on

work performed at the Squaw Teat Peak site
(41PC14) which contains a quarry. Coincidentally,
this locality was also sampled during the brief
West Texas field excursion performed as
background research for this chapter (locality 16 of
Appendix C). Young (1982) also describes
another quarry/lithic procurement site chert outcrop
from eastern Pecos County at site 41PC35.
Further west, Hudson (1976a:139) noted that
"quality flint nodules” could be obtained in at least
one locality in the Solitario, where a prehistoric
quarry site was recorded (41PS48), and that light
gray, "brownish and yellowish" type cherts were
also available from the local outcrops of lower
Cretaceous limestone in Fresno Canyon (Hudson
1976b:133).

6.2.2 Field Reconnaissance

Clear evidence of chert outcrops outside the
Kirschberg lagoon are present in both the
archeological and geological literature, and
demonstrate that this material was used by
prehistoric populations. However, in order to
obtain hand samples with precise geographic
provenience from which detailed description could
be compiled, a brief field reconnaissance was

“undertaken in January 1994. During this four day

trip, 23 bedrock localities were sampled from the
Edwards outcrop, approximately one-half of which
(n=13) were situated outside the area Fisher and
Rodda depict as the Kirschberg lagoon. Another
18 samples derived from both bedrock and
Quaternary alluvium proximal to Cretaceous
outcrops from places outside of Fort Hood were
contributed by Mr. Doug Boyd and Dr. Steve
Tomka (Prewitt and Associates, Inc.) and Mr.
Chris Turmmbow (Mariah, Albuquerque, New
Mexico) and provide good areal coverage of the
Edwards outcrop. These samples, together with
previously published detailed descriptions of
Edwards chert (e.g. Banks 1990), serve as a base
from which the morphologic variability of Edwards
chert may be examined and are discussed later
(Section 6.3.4). The locations of these samples, as
well as the locations of samples described by
Banks (1990), and measured sections containing

MARIAH ASSOCIATES, INC.

(662-15)




Archeological Investigations on 571 Prehistoric Sites 139
At Fort Hood, Bell and Coryell Counties, Texas

chert described by Rose (1968) and Smith (1970),
are illustrated on Figure 6.5 with respect to
previous impressions of where Edwards chert
occurred, as well as with respect to the limit of
chert-bearing, lower Cretaceous outcrops. Detailed
descriptions of the hand samples are located in
Appendix C.

6.2.3 Summary of Chert Occurrence Qutside of
Fort Hood

The results of this fieldwork conclusively
demonstrate that significant outcrops of Edwards
chert occur beyond the margins of the Kirschberg
lagoon, and that many of these sources have been
used during the prehistoric period. Although
Fisher and Rodda (1969) argue that these areas
may have little to no chert, several of the outcrops
in Terrell County were in excess of 4 m thick and
at least one of these contained more than 10 m of
dense, cherty limestone. However, it was also
noted that chert distribution in the western outcrop
extent of the Edwards is highly spatially patterned.
Although a highway survey such as this is
considered to be a poor data set upon which to
evaluate chert outcrop frequency, some
observations based on the abundance of chert in
stream bedload clearly reflect the frequency or
density of chert in the surrounding basin. On the
basis of this type of observation, the frequency of
chert appears to decrease significantly in Val
Verde and Pecos counties.  Chert outcrops
observed in roadcuts were uncommon and chert
comprised much less than one percent of the
bedload of most streams examined in this region.
If this impression is true, then alluvial gravels may
have provided the prehistoric inhabitants of this
region with a more reliable source of lithic raw
material for purposes not requiring large pieces.
The possibility that the lithic resources within the
Edwards are spatially heterogeneous is an
important consideration when evaluating the
prehistoric use of this stone, but the preceding
information demonstrates that the most often cited
model of chert occurrence is in need of revision
and may be of poor utility in archeological studies.

6.2.4 Distribution of Edwards Chert at Fort
Hood

The preceding discussion demonstrates that the
understanding of chert occurrence within the
Edwards and correlative strata is not currently
adequate enough to be used as a predictive model
for archeological purposes. At this point in time,
it is probably best to consider all strata associated
with the Edwards Group to be potentially chert
bearing, until more detailed regional information is
compiled.

The implication of this conclusion for Fort Hood
is that chert distribution should be spatially
patterned due to heterogeneous digenesis, in
addition to differential erosion of the Edwards
strata. In the particular case of Fort Hood, the
latter may be more important than the former.
This is in part due to the fact that Fort Hood is
situated within the Lampasas Cut Plains, a
physiographic region defined by dissection of the
Edwards Plateau. Nordt (1992) has named the two
major surfaces associated with the Lampasas Cut
Plain at Fort Hood the Manning surface and the
Killeen surface. The Manning surface refers to the
highest portions of the landscape and is primarily
underlain by the undifferentiated Edwards and
Kiamichi Limestones and the Comanche Peak
Limestone. This surface is widely considered to
be an eastern extension of the Callahan Divide
(Hayward et al. 1990; Nordt 1992), and because
the latter stands above projections of the Llano
Estacado surface, it is believed to predate
deposition of the Ogallala, making it at least
Miocene in age. The lower, more dissected
Killeen surface is largely underlain by the Walnut
Clay and the Comanche Peak limestone, and is
believed to be of early to middle Pleistocene age
(Hayward et al. 1990; Nordt 1992). Figure 2.5
illustrates a general cross section of the Lampasas
Cut Plain at Fort Hood. According to this model,
all of the primary, bedrock-derived chert at Fort
Hood should be confined to the surface or margins
of the Manning surface and the outcrop of the
Edwards Group strata.
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In order to test this model of chert occurrence at
Fort Hood, we have compiled a map (Figure 6.6)
of chert outcrops from the systematic archeological
surveys of the base and the LRPA resurveys
performed by Mariah during 1992.  Obvious
secondary deposits, such as the second terrace of
Cowhouse Creek, were not included on this map
because more accurate sources of this information
are available in Nordt (1992). Since most of the
surveys from which this data has been compiled
were not intended to serve in this capacity, it is
necessary to consider this map a first
approximation of actual chert outcrops. Early
surveys of the base, which did not include field
information compiled on aerial photos, often failed
to comment on chert outcrops and are one of the
most serious biases inherent to this data. The
location of the older survey units, more recent
quads with aerial photo base maps, and quads for
which no data was available are illustrated on
Figure 6.7. Comparison of the two figures
demonstrates that few chert outcrops are presently
known in the parts of the base covered by older
survey quads, and in quads for which no survey
maps could be found, even though Edwards Group
limestones are known to crop out in some of these
localities. The principal areas affected by this bias
are the Manning Surfaces on the south side of the
Owl Creek valley (south of the Henson Mountains)
including Robinette Point, Rambo Point, Wolf
Point and McBride Point, and Smith Mountain in
the Permanent Dudded area. In addition to this
bias, a very limited ground truthing of this map
demonstrated to us that it underestimates the
number and areal extent of chert outcrops.
Nevertheless, it provides an interesting first
approximation of chert distribution and clearly
demonstrates that the majority of the known chert
outcrops are associated with the Manning surface.

The remaining occurrences may be explained by
secondary chert deposits or possibly the existence
of a chert zone in the Glen Rose Formation. The
number of small chert outcrops depicted adjacent
to House Creek, for instance, were field checked
and found to be diffuse scatters of secondary chert
cropping out on the margin of the incised House

Creek valley. These lag gravels contain the two
types of chert that occur on Anderson Mountain
and Seven Mile Mountain in the southwest part of
Fort Hood.

The general pattern of chert outcrops does,
however, reflect the reality of chert distribution on
the surface in different parts of the base and is the
result of the manner in which the geometry of the
present land surface intersects the generally flat-
lying chert zones. For instance, a comparison of
the areas north and south of Cowhouse Creek in
the vicinity of Belton Reservoir in East Range
illustrates how chert occurrence is affected by
dissection of the landscape. Gentle dissection of
the Edwards strata by North Nolan Creek has
exposed vast areas of individual nodular chert
zones resulting in very extensive chert outcrops.
However, the relatively undissected Manning
surface north of Belton Reservoir exhibits few
chert outcrops, and where source areas are present,
they mostly occur around the margins of the
surface where they are exposed by the escarpment
or gentle beveling of the Edwards adjacent to the
escarpment. The other factor that influences the
outcrop pattern of chert on this map is the
heterogeneous distribution of chert within the
Edwards strata. There is little information on this
aspect of chert occurrence in either the geological
or archeological literature, but it is apparent that
these chert beds are not necessarily spatially
continuous. In fact, the heterogeneous nature of
chert within the Edwards Group, together with the
fragmentary preservation of these strata owing to
erosion during formation of the Lampassas Cut
Plains, results in distinctly different lithic resource
opportunities across the base. Not only is chert not
available everywhere as some people today seem
to believe, but the quality, diversity and ubiquity
all vary spatially to form a complex mosaic of
potential lithic resources.
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Note the lack of chert outcrops in the areas covered by older and unavailable survey quads, especially

immediately south of Owl Creek in the central portion of the base.
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It is also important to remember that a large
variety of chert may also be obtained from the
bedload deposits of Cowhouse Creek and the Leon
River, both of which drain Edwards Group
deposits off base to the west. A cursory
examination of the bedload of Table Rock Creek,
the only other significant drainage which flows
onto Fort Hood from the west, failed to find
significant quantity or diversity of chert. No
systematic collection of these deposits was
performed as part of this study, but such a
collection should be considered as a necessary
prerequisite to understanding the full range of lithic
material available to prehistoric groups that once
occupied the Fort Hood region.

6.3 APPEARANCE AND COMPOSITION OF
EDWARDS GROUP CHERT

Edwards chert is known to occur in three forms:
(1) relatively flat, disc-shaped nodules that form
parallel to bedding planes; (2) irregular nodules
which are often complex three dimensional shapes
that cut across bedding; and (3) continuous beds
which may be up to 50 cm or more thick. Of the
three, the first category appears to be most
common, followed closely by the second. Bedded
chert is relatively uncommon in the Edwards, but
several examples have been recorded (Rose 1968;
Banks 1990). The flat, disc-shaped nodular cherts
often exhibit radical differences in appearance from
one bed to the next, whereas irregular nodules
often are remarkably similar through 5 or more
meters of section. Banded cherts are nearly almost
always found to be flat, disc-shaped nodules,
whereas mottled cherts may occur as any
morphologic type.

Although no widely accepted classification of
Edwards chert exists, Rose (1968) suggests that
Edwards chert may be classified into five
categories on the basis of field examination:

(1) dark grayish-brown, flat, regular, smooth
nodules: this type of chert commonly occurs
in thin bedded limestone but is also found in
dolomite. Nodules are always oriented with

their long axis parallel to bedding.
Depositional textures are not commonly
preserved.

(2) Light grayish-brown, very irregular, smooth
nodules: this variety shows a strong preference
for dolomite and recrystallized limestone and
is somewhat more coarsely-crystalline than the
first variety. Depositional textures are not
preserved, but secondary layering may be. It
commonly weathers out of covered slopes as
loose reddish-brown nodules.

(3) Dark grayish-brown, regular, flat nodules with
preserved depositional textures: this type of
chert is most common in the Dolomitic Bed
and Kirschberg horizons. Some has been
found interbedded with gypsum.

(4) Reddish-brown, porous, coarse-shelly rudist
rock: this silica ranges widely from nearly
chalcedonic to fine quartz druse. Large shells
are replaced, but the rock is quite porus --
apparently some interstitial material escaped
complete silicification. =~ This type occurs
widely at two levels, just below the Kirschberg
and just below the Allen Ranch Breccia
horizons.

(5) Botryoidal, clear to banded chalcedony to very
fine, pure chert: this is fairly rare, but seems to
be limited to the Kirschberg Evaporite and
Allen Ranch Breccia horizons" (Rose
1968:172-173). '

Archeological descriptions of chert often record
considerably different information than that
typically provided by geological studies designed
to elucidate the environment of deposition, or
processes of, diagenesis. Descriptions of this type
generally examine properties such as color,
translucency, hardness, grain size and structure of
the chert which may be unique to the material
being examined and which may have influenced
cultural selection. Although there is considerable
variation in the literature with respect to the
pertinent type of observations, a recent book by
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Luedtke (1992) provides a standardized format for
archeological description of cherts and this scheme
is employed here.

Because there has been so little formal description
of Edwards chert, understanding in the
archeological community of what comprises this
resource is very general, simplified, and highly
contingent upon personal experience. The widely
published folk taxonomy that describes Edwards
chert as simply gray or tan and of high quality
(e.g. Hofman et al. 1991; Tunnell 1978) fails to
convey extremes of appearance that were described
as early as 1931 (Sayles 1931:18) which included
colors such as black, blue, and white. It is also
interesting to note that the chert derived from the
Edwards that is most widely preferred by modern
knappers in the vicinity of Fort Hood is black, a
color not included in most published descriptions.
The color diversity of Edwards chert may be
appreciated by a detailed perusal of the measured
outcrop sections of Rose (1968), who uses
approximately 16 color combinations to describe
the chert he observed in the field (e.g. brown, dark
brown, light brown, brownish gray, reddish brown,
light brownish gray, pinkish brown, tan, white,
medium dark gray, grayish brown, gray, dark gray,
bluish gray, reddish gray, and blue).

At this point one may ask the question, "Is there
utility in constructing a taxonomy of Edwards
chert?" The answer is unequivocally, yes. The
results of the present study will demonstrate that,
although there may be some overlap in the
appearance of different cherts within the Edwards
group, there is strong spatial and morphological
variation present within these deposits that may be
described on a regional scale and that may be of
use in regional archeological studies. To provide
a comprehensive description of Edwards chert
clearly would be as Johnson (1991:77) described it,
"an herculean task," but regional taxonomies, such
as the one described below, are another matter
altogether and relatively easily established. The
pronounced spatial patterning of chert resources at
Fort Hood actually make a typological analysis of
debitage an interesting and potentially rewarding

endeavor. However, the inherent variability of
this lithic resource limits the confidence of many
identifications, even when quite familiar with the
chert, so that a greater than 50 percent accuracy of
identification should not be expected.

6.3.1 Previous Archeological Descriptions

One of the first archeological descriptions of
Edwards chert was a very brief, but precocious,
studly by Escobedo (1977), performed in
association with the University of Texas at San
Antonio excavations at Hop Hill, in Gillespie
County. Escobedo established a six-member
taxonomy of chert for material occurring at Hop
Hill and classified these samples on the basis of
color, texture, structure, cortex character, and mode
of occurrence (Table 6.2). The majority of these
specimens were shades of brown or gray, but
reddish brown, and black colors were also present.
One third of the specimens were banded, another
third mottled and the remainder were either vuggy
or "contained high amounts of clay."

Banks (1990) provided the most comprehensive
descriptions of Edwards chert to date. Sixteen
samples were described in detail (see also Table
6.2 and Figure 6.5 for locations) and supplemented
with color photographs. Most of the samples were
obtained from four areas: Fort Hood and
immediate environs (Bell and Coryell counties);
near Georgetown, Texas in Williamson County;
Kimble County in the vicinity of Junction, Texas;
and from northwest of San Angelo, Texas. The
dominant hues of the described samples are 5Y,
10YR, and achromatic colors (white or gray). Less
frequent hues include 10R, 5YR, 7.5YR, 2.5Y,
5PB, and SRP. The majority of the specimens are
mottled or homogenous, with few exhibiting
banding.
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Table 6.2 Previous Description of Edward’s Group Chert.

Type or
Internal
Source County Reference  Color Texture Structure Translucence Luster Occurrence Cortex
Escobedo  Gillespie 1 black, dark brown, very fine banded translucent na cobble size thin
1977 dark gray pieces limestone
2 light gray, reddish fine banded translucent na cobble size thin
brown, light pieces limestone
brown
fine
2a brown, light medium white spots  translucent na cobblesize thick
brown pieces limestone
3 brown, brown medium high amounts opaque na cobble size thin
yellow of clay pieces limestone
4 light brown, medium to coarse  vuggy edge na cobble size thin,
yellow brown, translucent to pieces rough
gray opaque limestone
5 light gray, reddish fine to medium white spots opaque na chunks thin,
white, reddish rough
brown limestone
Banks 1990 Tom Green 1 (Fig.5a) Dark grayish Aphanic Excellent = Opaque Very ns ns
(&) brown (5Y 4/1) to conchoidal excepton  slight
medium gray (SYR fracture thin edges
5/1)
Tom Green 2 (Fig.5b) Medium gray Aphanic Excellent  Opaqueon Dullito ns ns
[¢))] (10YR 5/1) to conchoidal thin edges  very
dusky yellowish fracture slight
brown (10YR 4/2).
Splotches are light
yellowish gray (5Y
8/1)
Bell 3 (Fig.5c) Mottled light gray Aphanic Mottled, Opaque Dullto ns ns
(5Y 6/1), light excellent excepton  very
olive gray (5Y conchoidal thin edges  slight
6/2) to white (5Y fracture
8/1)
Williamson 4 (Fig.5d) Alternating bands Cryptocrystalline  Banded, Translucent Dullto ns Snow
of light gray (N7) excellent on thin edges slight white
to medium gray conchoidal Luster
(NS) and dark gray fracture
(N4)
Kimble 5 (Fig.5e) Light olive gray  Aphanic Horizontally Opaque Dullto ns ns
(5Y 6/1), pale banded slightly
yellowish brown (striated) vitreous
(10YR 6/2), fossiliferious
grayish red (SRP
7/2) to very pale
yellowish white
(10YR 8/2)
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Table 6.2 (Continued).

Type or
Internal
Reference

Source County

Color Texture

Structure Translucence

Luster

Occurrence Cortex

Coryell/Bell 6 (Fig.5f)

Sutton 7 (Fig.62)

Coryell-Bell 8(Fig.6b)

9(Fig.6¢)

Bell 10(Fig.6d)

Bell-Coryell

Kimble 12(Fig.6f)

11(Fig.6e)

Medium gray (N5) Cryptocrystalline
with alternating

bands of very light

gray (N8), light

gray (N7), and

light brownish

gray (S5YR 6/1).

Some white (N9)

inclusions in light

brownish gray

colors

Light gray (2.5Y Aphanic

7/2) Weathers to

a grayish brown

(2.5Y 7/2) with

light brownish

yellow (2.5Y 7/4)

staining

Medium gray (5Y Aphanic

6/1), to light
brownish gray
(SYR 6/1)
Mottled Light Aphanic
Brownish gray

(5YR6/1) 10

brownish gray

(5YR 4/1), very

light gray (N8),

light brown (SYR

5/6), moderate

yellowish brown

(10YR 5/4), and

pale blue (5PB

7/2)

Basic color light
gray (7.5YR 7/0)
to white (7.5YR
8/0). Splotching is
orange (10YR
7/4). Weathers to
very pale orange
(10YR 8/2) and
pinkish gray (5YR
8/1)
White (10YR 8/1) Cryptocrystalline,
excellent

Densely aphanic

Mottled moderate Aphanic, excellent Mottled

yellowish brown  fracture
(10YR 5/4) and
light brown (?YR

5/6) [sic]

Banded,
excellent
conchoidal
fracture

Opague

ns Opaque

ns Opaque

ns Opaque but
gives illusion
of being
translucent

Mottled,
vugs with
mega quartz
fillings, and
is
fossiliferous

Opaque

Translucent
on thin edges

Opaque

Banded

Dull ns

Dull ns

Slightly ns
vitreous

slightly ns
vitreous

Dullto ns
slightly
vitreous

Slight ns

Dull ns

ns

ns

Weathers
toa
pinkish
gray
(5YR 8/1)

ns

ns

ns
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Table 6.2 (Concluded).

Type or
Internal
Source County Reference  Color Texture Structure Translucence Luster Occurrence Cortex

Williamson  13(Fig.6g) Brownish gray Cryptocrystalline, Banded Translucent Slight ns ns
(5YR 4/1) to excellent on thin edges
medium dark gray
(N4), medium
light gray (N6) to
white (N9)

Bell 14(Fig.6h) Medium dark gray Aphanic, ns Generally  Slight ns Thin
(N4) to very light fossiliferous opaque, but luster in white
gray (N8). Pale darker colors darker (N9)
Yellowish brown tend towards colored cortex
staining (10YR being more areas
6/2) translucent

Kimble (?) 15(Fig.6i) Pale red (10YR  Cryptocrystal ns Opaque but Dullto Thin lenses ns
6/2) to grayish red line, excellent weathered  slightly
(10YR 4/2). conchoidal fracture edges are vitreous
Weathers to semi-
pinkish gray (SR translucent
8/2)

Kimble 16(Fig.6j) Light olive gray  Aphanic, excellent Mottled Opaque Dullto ns ns
(5Y 6.1), splotches conchoidal fracture slight
of brownish gray sheen
(5YR 4/1), and red
(2.5YR 4/6)

The only other detailed descriptions of Edwards
chert are found in Dickens’ (1993a; 1993b, 1992)
work at Fort Hood. In these three publications,
Dickens eventually describes seven chert types
occurring on or in the vicinity of Fort Hood.
Dickens comments specifically on the occurrence
and workability in raw and heated states.
Unfortunately, no detailed analytically based
descriptions of the color, texture, or translucency
are presented, nor are type localities, making the
taxonomy difficult to evaluate without hand
samples or first hand field directions.

6.3.2 The Results of the Work at Fort Hood

The work in this volume adopts Dickens’
taxonomy in its entirety and builds upon it. Where
possible, we obtained samples from localities
identified in the field by Dickens, and subsequently
included a number of additional chert types that
were clearly different in morphology from the
existing types. Dickens’ work appears to have
identified the most easily worked cherts (and

‘lithic materials of this region.

therefore preferred) on or in the vicinity of Fort
Hood and stands as a good introduction to the
However, the
previous taxonomy is of limited geographic extent
and fails to include several distinct types of chert
which appear to be of lower grade. Where
possible, we have incorporated all of the cherts we
observed, regardless of grade, because we consider
it necessary to document the full range of material
grades in order to evaluate prehistoric selection
processes. While it may be true than many of the
chert types we have added to the inventory may
have been infrequently used, that alone is
important information when evaluating a lithic
assemblage.

While we find the geographic coverage of the
existing taxonomy lacking, we find the same fault
with this study. All of the work contained in this
chapter is a rather opportunistic foray into a
subject that could easily entail several months of
survey, collection, and analysis. Unfortunately, we
did not have that luxury. Therefore, the results of

(662-15)

MARIAH ASSOCIATES, INC.




148 Archeological Investigations on 571 Prehistoric Sites
At Fort Hood, Bell and Coryell Counties, Texas

survey, collection, and analysis. Unfortunately, we
did not have that luxury. Therefore, the results of
this chapter should be viewed as what it really is:
a first (although arguably a second) approximation
that expands the preexisting taxonomy but fails to
provide a sound, geographically or stratigraphically
based data set. This is in part due to the manner
in which the taxonomy was established. The
methods employed were less than systematic, and
relied upon personal experience obtained during
reconnaissance on base, and a suite of systematic
samples obtained from resurvey of LRPAs. No
consistent, systematic field observations were made
regarding the diversity and occurrence of chert
except on LRP areas. To the contrary, this work
results from subjective impressions of chert
occurrence obtained during ongoing fieldwork in
1991 and 1992 and should be considered a model
of chert morphology and occurrence in need of
testing by more detailed field examination.

6.3.2.1 The Taxonomy

Sixteen morphologically distinct chert types are
currently recognized at Fort Hood. A brief
description of each type is provided on Table 6.3,
and detailed descriptions are provided in Appendix
C. In brief, the types listed in order from lightest
to darkest color are: Heiner Lake Blue-Light,
Cowhouse White, Anderson Mountain Gray, Seven
Mile Mountain Novaculite, Texas Novaculite,
Heiner Lake Tan, Fossiliferous Pale Brown, Fort
Hood Yellow, Heiner Lake Translucent Brown,
Heiner Lake Blue, East Range Flat, East Range
Flecked, Fort Hood Gray, Gray-Brown-Green,
Leona Park, and Owl Creek Black. The last two
types are not known to crop out on Fort Hood, but
rather, exist in the immediate vicinity of the base
and were therefore included in this study. A
photograph of each of these cherts is provided in
Appendix C, Plates 1 and 2.

Heiner Lake Blue-Light

This material is one of two distinctly different
cherts that occur within large (often >1 m
diameter) disc-shaped nodules. It is homogeneous

to very faintly banded, opaque, emits a tremendous
ring upon being struck, and is generally white to
yellowish gray in color. It has a medium to coarse
texture and freshly broken surfaces often feel
rather chalky. This material occurs around the
outside of the nodules; the chert comprising the
core of the nodules is darker in color, has a finer
texture, and is recorded in the taxonomy as Heiner
Lake Blue. The type locality for this material is
the pipeline that runs roughly east-west
immediately north of Heiner Lake in quad 32/45.
The areal extent of this material in unknown.

Cowhouse White

This is a white, very light gray to bluish white,
fine- to coarse-grained chert that occurs on the
Manning surface in the vicinity of Union Hill
(quad 38/45), north of the Cowhouse Creek arm of
Belton Reservoir. The outcrop of this chert
appears to be restricted to the immediate vicinity
of Union Hill, but similar material has been
observed in quad 16/59, cropping out from the
upper slopes of the Manning surface on the south
side of the Clabber Creek valley. It is the only
prominently banded chert in the existing taxonomy,
and grades to a mottled structure in the interior of
large nodules. It occurs as large, flat, disc shaped
nodules that in the outcrop are most often found
fractured into broken, blocky fragments, with long
axes in excess of 20 cm. Complete nodules are
uncommon, but may be in excess of a meter in
diameter and 20 to 30 cm thick. This material is
relatively flawless, opaque, and does not have the
chalky surface texture of the previous material. It
was previously described by Dickens (1993a).
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Table 6.3 The Fort Hood Chert Taxonomy.
Type  Name/Quad Color Texture Structure Translucence Luster Occurrence  Cortex
1 Heiner Lake White to yellowish gray (N9 medium to homogenous to very <l mm dull very large reddish
Blue- light to 5Y 8/1). Some bands near coarse, fresh faintly banded disc shaped brown (5YR
32/45 the cortex are occasionally  fracture surfaces nodules 4/4 to 4/4)
pale yellowish brown (10YR have chalky feel (often >1m)
6/2).
2 Cowhouse Predominantly white (N8/0, fine to coarse, prominently banded 1-34mm  dull large nodules white
White 10YR 8/1) and very light often appears near cortex, mottled in
38/49 gray (N8), but may include  porcellaneous center
gray -light gray (N7/0,
N6/0), bluish white (5B 9/1),
light gray, gray and light
brownish gray (10YR 7/2,
10YR 6/2, and 10YR 5/1).
3 Anderson white (N9 to 10YR 8/1) at  fine to medium  mottled, commonly 1-3 dull irregularly  white and
Mountain Gray the cortex, to pale yellowish exhibits many fine shaped slightly
5/45 brown (10YR 6/2), light gray (<1mm) darker mottles nodules rough, but
(10YR 7/1, 7/2), very pale (inclusions) which are may be
brown (10YR7/4); medium most prominent at edges stained light
dark gray (N4), olive gray of nodules; larger reddish
(5Y 4/1) and brownish gray mottles (5+ mm brown (5YR
(5YR 6/1). diameter) are also 6/4).
common. Occasionally
to frequently
fossiliferous
4 Seven Mile White to light gray (N7/0,  coarse to fine; homogenous, although >15 mm dull, but  Very large  porous
Mountain N8/0) bluish gray (5B 6/1), fresh fractures there are often vein-like may have (often >Ilm  megaquartz
Novaculite and pale blue (SPB 7/2) with often have a inclusions and specular  diameter), cortex, often
7/38 irregular veiniform very pale sugary megaquartz filled vugs highlights irregular colored red
brown (10YR 7/4) inclusions appearance very hard due to
which appear as yellow, nodules adherence of
somewhat linear mottles old argillic
(10YR 7/6) in some samples. horizon
Often grades to a yellow or
orange color at margins of
nodules.
5 Texas Light bluish gray (5B 5/1 to medium to fine  Common coarse (>I10 4 - 6 mm dull Large
Novaculite 7/1), pale yellowish brown mottles which exhibit nodules or
31/59 (10YR 6/2), and white sharp boundaries, are unknown
(10YR 8/1). often composed of shape but in
slightly coarser textured excess of 30
material.cm diameter) cm in
diameter.
6 Heiner Lake light gray to light brownish  medium to fine, Mottled; common small 1 -5 mm dull Very moderate
Tan gray (10YR 7/2 to (creamy) often a little (<1-5 mm), round white disjointed orange pink
32/45 white (10YR 8/2), and chalky feeling to very pale orange nodular beds (SYR 8/4)
grayish orange (10YR 7/4). mottles ranging
Common, prominent round between 10
white to very pale orange and 20 cm
(10YR 8/2-8/1) sharp edged thickness,
mottles which are often occasionally
slightly coarser textured than very large
surrounding matrix. nodules (>50
cm in
diameter)
7 Fossiliferous Very pale brown (10YR 6/4 fine to medium  Mottled, and commonly <2 mm dull irregularly white (N9)
Pale Brown to 7/4) , light gray to white fossiliferous shaped but often
33/48 (10YR 7/2 to 10YR 8/2), and nodules stained dark
mottled to gray-light gray brown
(10YR 6/1). Pale blue (5PB (7.5YR 4/2)
7/2; 5B 9/1) flecks and veins or reddish
are common in some brown (5YR
specimens. 4/8)
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Table 6.3 (Continued).

Type Name/Quad Color Texture Structure Translucence Luster Occurrence  Cortex
8 Fort Hood Very pale brown to (10YR  fine to medium  Mottled with few to <1.5 mm medium to Large white to
Yellow 6/2 to 10YR 7/3) varies to common sharp edged, dull irregular moderate
25/63 & light gray, light gray (10YR often very irregular nodules, yellowish
17/67-68 7/1, 10YR 5/1, the latter of shapes (often look like often in brown (10YR
which most commonly occur burrows) which are up excess of 30 5/4)
as mottles or bands that are to 1 cm diameter. cm in
coarser textured than the diameter
brown parts
9 Heiner Lake Dark gray to dark grayish fine laminated to striated. 9-12mm  medium to Tabularto  white and
Translucent brown (10YR 4/1, 10YR 3/1, Some laminae act as dull squatty disc- generally thin
Brown 10YR 3/2), pale yellowish cleavage planes. shaped to light
32/44 brown (10YR 6/2), and nodules, yellowish
occasionally grayish brown often with t  brown (10YR
(10YR 5/2). Light bluish 6/6, thin
gray and brown (10YR 4/4) laminae
laminae occasionally present weather into
bas-relief
striations on
nodule
surface
10 Heiner Lake Medium gray (N5) to fine mottled to brecciated 3-5mm dull to Large disc  formed by
Blue medium bluish gray (5B 5/1). medium  shaped Type 1
32/45 Common white (10YR 8/1) nodules
to light gray (10YR 7/2) gray
0.5 to >2cm mottles, and few
to many <Imm bluish white
(5B 9/1) flecks.
11 East Range Flat Gray-light gray (N6 - N7) to medium streaked and mottled; <1 mm dull irregular Cortex is
36/56 light (olive) gray (2.5Y 7/2 few 1-2 cm diameter nodules white,
to 5Y 7/2); colors often mottles of coarser yellowish
shade from one into another. textured sediment. brown (10YR
It is commonly gray outside Some specimens have 5/4) and very
and shades to olive gray many, <lmm dark gray pale orange
inside nodules. mottles (or flecks) (10YR 8/2)
13 East Range Dark gray (N4) to light gray fine to medium  Mottled to shaded. <1 mm dull to thin tabular  white (N9)
Flecked (N7 to 10YR 5/1) and the Many to common small medium  nodules and chalky
41/48 colors shade from light gray (<1mm) white flecks
at outside of nodules to dark which exhibit some
gray in interiors. Many fine preferred orientation
(<lmm) white to bluish (fabric), some of which
white (inclusions) are are fossils; occasionally
present. mottled with coarser
textured
14 Fort Hood Gray Variable, light gray to dark  fine Mottled with few to <3 mm dull to irregular white to very
30/60 gray (N7 to N4), and common irregular medium  nodules light gray
occasionally medium bluish approximately 1 em (N8-N9) and
gray (5B 5/1). Some fracture diameter tubular mottles occasionally
surfaces and burrow traces of slightly different varies to
within chert are stained dark color and/or textured grayish
brown to strong brown material, larger scale brown (2.5Y
(7.5YR 4/4 to 5/6). color mottling also 5/2).
apparent.
15 Gray-Brown- Light brownish gray - fine Mottled with medium to <1 mm medium to irregular white (N9) to
Green grayish brown (2.5Y 6/2 - coarse (2 - 20+ mm) dull nodules yellowish
31/60 5/2), light olive gray (5Y inclusions of variable gray (5Y 8/1)
5/2), gray (10YR 6/1) to very colored and textured and chalky
dark gray (N3). material. Mottles are
often slightly coarser
textured than the
surrounding matrix. A
few vugs filled with
mega quartz are present.
MARIAH ASSOCIATES, INC. (662-15)
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Table 6.3 (Concluded).

Type  Name/Quad Color Texture Structure Translucence Luster Occurrence  Cortex
16 Leona Park Irregularly mottled with dark fine to medium  Difficult to describe. <1 mm medium to massive bed no cortex
gray (N3), medium gray There is a definite dull
(N5), very light gray (N8), fabric present that is
and light brownish gray roughly parallel to bed
(5YR 6/1). Joint faces are boundaries, and the
stained dark yellowish brown mottles (alternating,
(10YR 6/6) mixed gray and light
gray colors) are
horizontally elongated.
Very reminiscent of
lenticular bedding.
17 Owl Creek Black (N1) to dark gray (N4 fine Mottled to <1 mm medium to Thin (<6 cm) white (N9) to
Black to N2). Some specimens homogeneous. The tiny shiny tabular yellowish
36/60 have <2 cm diameter, white inclusions express nodules gray (5Y 8/1)
elongate medium light gray 2 horizontal fabric and chalky.

(N6) sharp edged mottles.
Many tiny (usually <0.5mm})

(parallel to long axes of
the nodule)

white flecks with a preferred
orientation are present.

Anderson Mountain Gray

Named for one of the Manning surface remnants in
the southwestern part of the base, this chert seems
to occur in disc-shaped nodules and ranges widely
in color from white, pale yellowish brown, and
light gray around the exteriors, to medium dark
gray, olive gray, and brownish gray in the interior.
It is often fossiliferous, is fine to medium textured,
and can best be described as having a mottled
structure. It is relatively opaque and has a dull
luster. It is believed to occur as far north as
Henson Lake, and as far south as Seven Mile
Mountain.  Artifacts made of this material,
especially those found near the type locality,
Anderson Mountain which is located in quad 5/45,
appear to have a brown or purple patina.

Seven Mile Mountain Novaculite

This chert is found in rather large (often >1m
diameter and >40 cm thick), rounded to tabular
nodules and commonly displays a light gray, bluish
gray, or pale blue color. It is one of the most
translucent cherts in the taxonomy and often has
vugs partially filled with megaquartz. Typically,
the texture of this chert is coarsest on the outside,
fines immediately beneath the cortex, and then
coarsens again toward the center of nodule. The

useable portions are found in the fine textured zone
between the cortex and the nodule centers. The
latter often exhibit a sugary fracture surface,
probably due to the presence of megaquartz,
whereas the finer textured portions have a smooth
to slightly rough fracture surface and are
characterized by thin, irregular yellow to orange
veins. The cortex is very unusual: a porus,
megaquartz rich material often possessing a
pronounced tubular fabric, and is stained brownish
red by the surrounding soil. In the raw state this
chert is very hard, but the finer textured portions
experience a radical metamorphosis after heating,
and often become almost vitreous in character.
The type locality for this chert is quad 7/38 on
Seven Mile Mountain, but it has also been
observed south of Heiner Lake. Secondary
deposits of this chert are common along the valley
walls of House and Clear Creeks.

Texas Novaculite

This material occurs in large nodules of unknown
shape, but fragments found in fields often are in
excess of 30 cm in diameter. It is commonly light
bluish gray, white, or pale yellowish brown,
medium to fine textured, coarsely mottled, and
moderately translucent. It has been previously
described by Dickens (1993a) and is known from
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only a small area around East Range Road in quad
31/59. It is also hard in its natural state and
reportedly improves upon heating.

Heiner Lake Tan

This chert was originally described by Dickens
(1993a) and occurs in dense nodular zones that are
often >20 cm thick and in nodules in excess of 50
cm in diameter. It commonly breaks into blocky
fragments in the outcrop. It is light gray, light
brownish gray, white, and grayish orange in color,
and typically has numerous, 1 to 5 mm, round,
white mottles. The texture is medium to fine, and
it is opaque to moderately translucent. It has been
observed in the immediate vicinity of Heiner Lake
(quad 32/45) but the areal extent is unknown.

Fossiliferous Pale Brown

This is probably the most ill-defined material in
the taxonomy. We decided to include it as a
distinct type when similar material was observed at
several "lithic resource procurement localities"
examined by Mariah during 1992. It occurs as
large, irregularly shaped but bedding parallel, disc-
like nodules, and ranges in color from very pale
brown, light yellow, light gray, brownish gray, to
white. It occasionally has pale blue, chalcedonic,
vein-like inclusions and small (<5 mm) vugs filled
with megaquartz. Macro-fossils often replaced by
megaquartz are common, and many small (<lmm)
pale bluish white fossils may impart a speckled
appearance. It is mottled on a coarse scale with
the color changing abruptly from white to light
yellowish brown near the nodule exterior, to 2
brownish gray near the interior. The type locality
for this chert is 33/48, where it crops out at the
margin of the Manning surface overlooking the
Cowhouse Creek valley. It is known to exist in
quads 16/51, 31/50 and 34/51, but the occurrence
outside of these general areas is unknown.

Fort Hood Yellow

This chert occurs in large, irregular nodules and is
found across much of the northern half of Fort
Hood. It was previously described by Dickens
(1993) and is very pale brown to yellow in color
and often has light gray mottles which are slightly
coarser textured than the matrix. It is opaque, has
a medium to dull luster, and is generally fine
textured. It occasionally has voids or chalky
mottles in the nodule interiors.

This chert is typical of irregularly shaped nodular
cherts in that it occurs throughout about 6 m of
section and is relatively homogeneous throughout.
We believe that Dickens’ type locality for this
chert is Henson Mountain near the headwaters of
Owl Creek inside the Live Fire Area, but we have
observed similar material adjacent to East Range
Road in quad 25/63, and north of Royalty Ridge
Road in quads 17/67 and 17/68. We propose that
these two outcrops may serve as accessible type
localities for this chert, which is the most
ubiquitous material in the taxonomy.

Heiner Lake Translucent Brown

This chert occurs in rounded blocky to tabular
nodules, and is dark gray, dark grayish brown to
pale yellowish brown in color. It is striated, and
the striations are often etched in bas-relief forms
on nodule exteriors, and may act as cleavage
planes. It is fine textured, commonly has opaque
white to light yellowish brown rectangular mottles,
is fairly translucent, and exhibits a dull luster
which changes significantly upon heating. It
occurs in quad 32/44 around Heiner Lake and is
known to occur as much as 5 km west of there.
Its actual areal extent is unknown. This is the only
really root beer brown colored chert in the Fort
Hood taxonomy.

Heiner Lake Blue
This chert is named after a type of chert reportedly

present in the vicinity of Heiner Lake by J.B.
Sollberger (cf. Dickens 1993a), but cannot be
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confirmed as the chert to which Sollberger
referred. It is one of two cherts in this area that
appears to be at all blue, the other being the Seven
Mile Mountain Novaculite. It forms the bottoms
and cores of the large nodules in which Heiner
Lake Blue-light occurs and is medium gray to
medium bluish gray in color, minimally
translucent, and has a mottled to brecciated
appearance. It occurs north of Heiner lake in quad
32/45 but its areal extent is otherwise unknown.

East Range Flat

This chert occurs as irregularly shaped nodules that
often have voids or chalky inclusions. It is
opaque, finely to coarsely mottled, and ranges in
color from gray light-gray, to light olive gray,
becoming olive toward the center. It has a chalky
feel, medium texture, and a very dull appearance,
from which the name is partially derived. It
occurs in several canyons cut into the Owl Creek
Mountains that form the southern valley wall of
the Owl Creek basin, near the former confluence
of Owl Creek and the Leon River. The type
locality for this chert is located on the north and
east facing slopes of the Manning surface,
southeast of the confluence of Preachers Creek and
Owl Creek, in quad 36/56.

East Range Flecked

This chert occurs in a relatively small outcrop
located in East Range overlooking the Leon River
portion of Belton Reservoir in quad 41/48. It
consists of thin, often fractured nodules that are
composed of a dark gray to light gray chert that
contains numerous small, white flecks. It grades to
darker colors in nodule interiors. It is medium to
fine textured, opaque, and has a medium to dull
luster. The darkest colors of this material overlap
with Owl Creek Black, but the flecking is much
more pronounced than in that material.

Fort Hood Gray

This chert was initially described by Dickens
(1993a) and is known to occur as irregular
nodules. It ranges in color from light to dark gray,
and occasionally bluish gray, and is minimally
translucent, fine textured, and mottled in
appearance. A dull to medium luster is present,
and it occasionally has chalky mottles or voids. It
is known to crop out stratigraphically above Gray-
Brown-Green (GBG), and grades, often very
gradually, with that material. Its occurrence
beyond quad 30/60 is unknown.

Gray-Brown-Green (GBG)

This chert crops out stratigraphically below Fort
Hood Gray and is also composed of irregularly
shaped nodules, often in excess of 50 cm in
diameter. It is light brownish gray, light olive
gray to very dark gray in color, has a fine texture,
and mottled structure. It is opaque, and exhibits a
medium to dull luster. Like Fort Hood Gray, it is
known to occur in quad 30/60, but beyond that its
distribution is unknown. It was originally
described by Dickens (1993).

Leona Park

This chert occurs outside of Fort Hood, on the east
side of the Leon River arm of Belton Reservoir,
and north of State Highway 36. It is a bedded
chert, with a thickness in excess of 50 cm thick in
some places. It is mottled dark gray to very light
gray, and has a pronounced horizontal fabric,
which is reminiscent of lenticular bedding. It is
opaque, has a dull luster, and a fine to medium
texture. There is no significant cortex, and this
chert emits a strong petroleum odor upon breakage
after heating.

Owl Creek Black

This chert occurs as thin, tabular, disc-shaped
nodules in the Flint Creek and Preacher’s Creek
drainages immediately northeast of Fort Hood. It
ranges in color from black to dark gray and
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occasionally has elongated light gray mottles. It
often has many, very fine flecks that express a
preferred orientation parallel to the long axis of the
nodule. It is opaque, has a medium to shiny luster,
fine texture, and a white cortex. It is currently one
of the more widely preferred cherts in the region,
and may have been so in the prehistoric past as
well. It too has been previously described by
Dickens (1993a). The name of this chert suggests
that it occurs in the Owl Creek basin, and Dickens
(personal communication 1993) noted that it is a
common constituent of Preachers Creek bedload.
We located a bedrock source for this material in
the Preachers Creek drainage basin, north of Fort
Hood in quad 36/60, and suspect that it also crops
out on base as well. If it occurs on base the most
likely outcrop areas would be in the divide
between Owl and Henson Creeks, in training areas
63 and 64 in the Live Fire Area.

6.3.2.2 Geographic Trends in Chert Occurrence.

At the regional level, some very interesting trends
in chert occurrence are present. One of the most
significant is the west northwest to east southeast
trend in outcrop occurrence of different types
within the taxonomy. Many of the cherts
described above appear to have outcrops that are
relatively narrow north to south and elongate
northwest-southeast. Cherts which exhibit this
trend are Fort Hood Yellow, Heiner Lake
Translucent Brown, Seven Mile Mountain
Novaculite, and possibly Cowhouse White. At a
regional level, this appears to represent some sort
of zonation of chert morphology within the
Edwards Group. The cause of these patterns is
unknown at this time, but their existence aids
examination of chert use and mobility by
prehistoric groups and facilitates the construction
and use of taxonomies such as this.

At a simplified level, it is possible to view Fort
Hood as having three bedrock chert or lithic
provinces: North Fort, South East Range, and
West Fort (refer to Figure 6.8). The diversity of
chert types in each of these provinces is different,

in part a function of the mode of occurrence and
the geometry of the outcrop.

North Fort refers to the outcrop that occurs north
of Owl Creek and includes the Henson Mountains
and Royalty Ridge. At least five and maybe six
chert types occur in this province: Fort Hood
Yellow, Gray-Brown-Green, Texas Novaculite,
Fort Hood Gray, East Range Flat, and probably
Owl Creek Black. The last type is known from the
bedload component of the stream whose name it
bears, but the only bedrock source known to us is
off base at the southeast end of this general
province. Reports that this black chert occurs in
the bedload of the stream where it is crossed by
East Range Road suggest that it may also occur on
base but inside the live fire area. The most
extensive material in this region is Fort Hood
Yellow, which extends from somewhere around
easting grid 27 to the western edge of the base
along a northwest trend. This massive outcrop
may be typical for irregular shaped nodular cherts,
whose outcrops are often vertically and
horizontally extensive.

South East Range includes the chert outcrops
immediately northeast of the cantonment area and
extends a little north of the point where Cowhouse
Creek flows into Belton Reservoir (approximately
northing 42 to 53), and is bounded on the west by
easting grid line 25 and on the east by easting 43.
This is one of the more diverse chert terrains on
the Fort and at least six chert types are known to
occur in this area: Heiner Lake Blue, Heiner Lake
Blue-light, Heiner Lake Tan, Heiner Lake
Translucent Brown, Seven Mile Mountain
Novaculite, East Range Flecked, Fossiliferous Pale
Brown, and Cowhouse White. Other, yet to be
described materials undoubtedly occur in this
region. Unlike the North Fort region where
extensive outcrops of similar material are present,
the cherts in this province are often
stratigraphically superimposed with little or no
transition between types, an occurrence that seems
to be typical of disc-shaped nodular cherts. Some
of these cherts are known to occur over 10 km
laterally, but are very restricted in elevation.
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West Fort is best illustrated by cherts that occur on
the southernmost Manning surface remnant,
namely Seven Mile Mountain. Two chert types
occur on this landform: Anderson Mountain Gray
and Seven Mile Mountain Novaculite. Bedrock
outcrops of the two types are somewhat different.
Anderson Mountain Gray may extend as far north
as northing grid line 68, but Seven Mile Mountain
Novaculite has not been observed in primary
context north of Seven Mile Mountain, although
secondary deposits are present adjacent to House
Creek. Neither of these materials is especially
attractive in their raw state and the Seven Mile
Mountain Novaculite is especially hard and
difficult to reduce. Hence, the choice of materials
is severely limited in the south and western parts
of the base.

6.3.3 Edwards Chert Off Base

Samples obtained from Edwards outcrops outside
of Fort Hood are described and illustrated in
Appendix C (Plates 3, 4, and 5). Provenience
information for these samples is listed on Table
6.4. No attempt is made at establishing a
taxonomy as this is clearly beyond the scope of
this study, and premature considering the present
understanding of this resource. Integration and
summary of this information is difficult
considering the variability present, but some
general observations can be made regarding the
morphology and distribution of Edwards chert
elsewhere in the outcrop. More than a third of the
samples in this group were mottled, and
approximately a quarter exhibited banding.
Several specimens exhibited characteristics of both
of the structure groups and were banded near the
cortex and mottled in the interior.
Laminated/striated and homogeneous structures
were less common, but small flakes of many
samples could qualify as the latter. Disc-shaped
nodules appear to be more common than any other
mode of occurrence, accounting for more than 80
percent of the cherts sampled. No bedded cherts
were observed, and this occurrence appears to be
very uncommon. The majority of cherts sampled
in the central and southwestern parts of the

Edwards Plateau and Stockton Plateau exhibit
10YR hues, although significant numbers of
sampled material possessed achromatic and blue
(5B) colors. A few specimens exhibited red hues
(5YR and 5R) and a small number of samples
were dominantly red or pink in color. The central
part of the outcrop (in the vicinity of Schleicher,
Menard, Kimble, Medina, and Kerr counties)
appear to have a disproportionate amount of brown
colors (brownish gray, grayish brown, brown)
whereas the area around the Callahan Divide are
more often achromatic (gray) and light blue (5B).

Unfortunately, there is not a record of chert
occurrence comparable to that of Fort Hood
elsewhere in Texas, so it is impossible to comment
on whether the Fort Hood assemblage is
representative in terms of diversity. It is clear that
a roadcut survey is not by any stretch of the
imagination representative of the diversity in any
given area, and it cannot be expected to reflect
accurately on the outcrop as a whole, either.
However, compared to the samples obtained
elsewhere, the Fort Hood assemblage appears to be
biased toward mottled structures, away from
banded cherts, and toward more yellow hues (2.5Y
and 5Y). The sample described by Banks (1990)
exhibited a similar trend in terms of color.
Conversely, the outcrop sample obtained from off
base appears to be less diverse than the Fort Hood
assemblage.

6.3.4 Results of Heat Treatment Upon Edwards
Chert

Nearly two-thirds of the samples described in
Appendix C were subjected to experimental
heating in order to evaluate the influence of this
process on chert morphology and workability, the
latter of which is discussed in Section 6.4. For
these experiments, the procedure outlined by
Dickens (1993a) was employed.
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Table 6.4 Sample Provenience for Samples Plotted on Figure 6.5 and Described in Appendix B.

Sample

Number on

Figure 5 Latitude Longitude County Location

1 29°50.99°’ 98°08.13° Comal 6.4 miles west of New Braunfels City limit on highway 306; 7.1 miles west of Oak
Knot Road.

2 29°43.74° 98°07.19  Comal North side of Bleiders Creek on highway 46, just outside of Gruene, Texas.

29°41.13° 98°27.07° Bexar Roadcut on highway 281 about 5.6 miles north of its intersection with FM1604.

4 29°31.94° 98°48.577 Medina  Roadcut on highway 211 about 1 mile north of its intersection with highway 471, and
6.6 miles south of its intersection with highway 168.

6 30°04.03° 99°04.47° Kerr IH-10 roadcut located about 2.1 miles east of intersection of IH-10 and highway 16 in
Kerrville, Texas.

7 29°58.79° 99°26.15°  Kerr 11.2 miles southwest of the post office in Hunt, Texas, on highway 39 immediately
adjacent to the South Fork of the Guadelupe River.

8 29°56.93’ 99°31.16°  Kerr On highway 39 approximately 2.2 miles northeast of intersection with highway 187
(road to Lost Maples State Park).

9 29°51.46’° 99°40.95> Real 10.8 miles north of point where highway 83 crosses the West Frio River, just north of
Leakey, Texas.

10 29°52.20° 100°06.48° Edwards Roadcut located about 13.5 miles north of Nueces River (in Barksdale, Texas) on
highway 55.

11 30°01.65° 101°10.15° Val Verde Roadcut along highway 163 on east side of Devils River Valley approximately 26.2
miles north of Comstock Texas, and intersection of highway 90 and 163.

12 29°58.86° 101°10.04’ Val Verde Roadcut along highway 163 on east side of Devils River Valley approximately 22.2
miles north of Comstock Texas, and intersection of highway 90 and 163. Sample 11 is
located 3.6 miles north along same highway.

13 30°19.63° 102°26.18" Pecos Roadcut along highway 285 about 1 mile south of intersection with RR2400.

14 30°15.43° 102°26.81° Terrell Roadcut adjacent to highway 285 located about 8.2 miles north of intersection with
highway 90.

16 30°53.48° 102°19.72° Pecos Roadcut adjacent to IH-10 about 31.8 miles east of intersection of highway 285 and
IH-10 on the east side of Fort Stockton, Texas. Locality is immediately southwest of
Squaw Teat Peak.

17 30°48.93° 102°00.06° Pecos Roadcut on TH-10 about 15.9 miles west of Sheffield, Texas.

18 30°39.93° 101°41.01° Crockett Roadcut adjacent to highway 290 along east wall of Pecos River Valley located 10
miles from intersection of IH-10 and highway 290 and about 1 mile east of Fort
Lancaster.

19 30°3531° 100°40.38° Sutton IH-10 roadcut located 0.8 miles west of exit 399 at Sonora, Texas.

20 30°52.72° 100°11.83° Schleicher Roadcut located on highway 190 about 5.8 miles west of intersection with FM2873.

21 30°51.00° 99°45.85° Menard  Roadcut on highway 83 located 5.5 miles south of intersection with highway 190 in
Menard, Texas.

22 30°35.86° 99°47.17° Kimble Roadcut adjacent to highway 83 located 23.4 miles south of intersection with highway
190 in Menard, Texas.

23 30°27.95° 99°43.83°  Kimble Roadcut adjacent to eastbound lanes of IH-10 2.1 miles east of mile marker 458 near
Junction, Texas.

24 30°15.69° 97°46.80°  Travis Approximately 0.5 mile from start of Barton Creck Greenbelt walking trail west of
Barton Springs pool, and situated immediately behind the Barton Oaks Plaza Two
office building (which is located off of MoPac highway at intersection with Bee Caves
Road).

25 30°16.83° 97°48.47°  Travis 3939 Bee Caves Road, behind Building C; Travis County, Texas.

26 na na Sterling  Sample collected from Sterling County, Texas, from a roadcut adjacent to highway

158 approximately 5.8 miles from its intersection with highway 87.
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Table 6.4 (Concluded).

Roadcut on Highway 190 east of Nolanville, Texas.

Sample collected in Howard County, from channel of Bull Creek, at crossing by
highway 2182, about 2-3 miles east of its intersection with highway 821. Bull Creek
drains the Fort Terrett Formation.

North of Oak Creek Reservoir, off of highway 70; Boyd et al (1993:20-21) sample

South of Sweetwater, off of highway 70; Boyd et at (1993:20-21) sample No. 2
South of Big Spring; Boyd et al (1993:20-21) sample No. 19.

South of Big Spring; Boyd et al (1993:20-21) sample No. 20.

Buffalo Gap/Lake Abilene; Boyd et al (1993:20-21) sample No. 21.

Buffalo Gap/Lake Abilene; Boyd et al (1993:20-21) sample No. 22.

Adjacent to FM2744/U.S. Highway 70 intersection; Boyd et al (1993:20-21) sample

Sample
Number on
Figure 5 Latitude Longitude  County Location
27 na na Bell
28 na na Howard
29 na na Nolan

No. 1
30 na na Nolan
32 na na Howard
33 na na Howard
34 na na Taylor
35 na na Taylor
36 na na Fisher

No. 23.
37 na na Nolan

sample No.
38 na na Reagan

Mexico.
39 na na Howard

Mexico.
40 na na Reagan

Mexico.
41 na na Reagan

Mexico.

2.1 miles north of FM153/U.S. Highway 277 intersection; Boyd et al (1993:20-21)

Sample collected by Mr. Chris Turnbow, Mariah Associates, Inc., Albuquerque, New
Sample collected by Mr. Chris Turnbow, Mariah Associates, Inc., Albuquerque, New
Sample collected by Mr. Chris Tumbow, Mariah Associates, Inc., Albuquerque, New

Sample collected by Mr. Chris Turnbow, Mariah Associates, Inc., Albuquerque, New

Cherts to be heated were placed in a baking pan,
put into a standard residential oven, and heated to
200°F. The temperature was increased 50° each
hour until 550°F was obtained. This temperature
was held for two hours and then was decreased at
the same rate until 200°F was reached, an hour
after which the oven was turned off and allowed to
cool for a minimum of 3 hours. Detailed results
for each chert are provided in Appendix C.

Almost all of the cherts we heated experienced
substantial changes in luster and fracture surface
roughness. Of the Fort Hood samples exposed to
heat treatment, 93 percent experienced significant
luster changes, and the one that did not was
medium to coarse textured and chalky feeling
(Heiner Lake Blue-Light). Color changes were
more complex. Approximately 20 percent failed
to exhibit any significant discoloration (primarily
the dark cherts: Owl Creek Black, Leona Park,

and East Range Flecked), whereas nearly half
(40%) changed in a pronounced manner to various
shades of red. The remainder only exhibited a
minor blush (red shift) or no color change at all.

The specimens from Edwards outcrops away from
Fort Hood behaved similarly. All of the 27
specimens subjected to heat treatment experienced
increases in luster, and in some cases radical
changes occurred. Color changes were variable
with 25 percent experiencing no discoloration, and
about 37 percent changing to reddish hues.
Conversely, the remaining 37 percent experienced
color changes not commonly mentioned as a side
effect of thermal alteration, such as grays changing
to light blue, and dark grays or browns becoming
lighter grays and browns. A few examples of
changes incurred upon heating are illustrated in
Appendix C, Plate 6.
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6.4 RELATIVE WORKABILITY OF FORT
HOOD CHERTS

As noted above (Section 6.3.2), the taxonomy of
Fort Hood cherts includes low-grade materials that
were not included in Dickens (1993a) original
taxonomy. However, Mariah’s experience on Fort
Hood has demonstrated that even low-grade
materials were used by prehistoric inhabitants, and
Dickens (Dickens and Dockall 1992; see Section
3.3.1 above) has demonstrated that they at least
occasionally adapted their chert procurement
procedures to accommodate the nature of
suboptimal raw materials.  Given that raw
materials have different geographic distributions
and uneven qualities, the workability of chert may
have had an impact on chert procurement
practices.

This section attempts to provide a general
understanding of the relative workability of 15
different bedrock sources of Edwards Chert found
in and around the Fort Hood military reservation.
This understanding was gained through
experimental means in which the author (Ringstaff)
worked with Fort Hood cherts by chipping
samples collected from all 15 sources. Over 600
experiments were performed to become familiar
with the materials and their individual chipping
properties, and to assess overall workability
throughout a full range of reduction.

The determination of a material’s workability was
based on the overall success of reductive events
resulting in the achievement of a viable reduction
goal. The subjective nature of these
determinations has led to the use of generalized
reduction categories that allow a wide range of
techniques to be employed. Only by taking each
of the materials through a full range of reductive
techniques can a determination of workability then
be assessed. The results of experimental reduction
provide an initial baseline description of the
variation in quality of chert materials on Fort
Hood. Through an examination of the results of
these workability experiments and comparison with
representative debitage samples from archeological

sites in and around Fort Hood, an understanding
may be reached of the influence of workabilit