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CHAPTER 1. INTRODUCTION AND OVERVIEW OF THE REVISED
FORT BLISS SIGNIFICANCE AND RESEARCH STANDARDS

Myles R. Miller, W. Nicholas Trierweiler, Nancy A. Kenmotsu, Paul Lukowski,
and Tim Church

In 1996, a document entitled Significance Standards for Prehistoric Archeological Sites at Fort
Bliss: A Design for Further Research and the Management of Cultural Resources (Abbott et al.
1996) was published. The document was intended to be a design for prehistoric archacological
research at Fort Bliss, including the anticipated National Register of Historic Places (NRHP)
eligibility evaluation of thousands of prehistoric archaeological sites recorded during the previous
20 years of survey projects. In the years since its publication, the document has indeed served its
purpose in guiding the evaluation of several thousand prehistoric sites at Fort Bliss. Moreover,
the document established several research domains for consideration during the design of data
recovery excavations. While originally designed and intended for the cultural resources
management program at Fort Bliss, it is noteworthy that the document is often cited in reports
describing projects outside the military installation and throughout the greater Jornada Mogollon
region. In many ways, the original Fort Bliss Significance Standards document established a
benchmark for synthetic overviews of Jornada Mogollon archacology and several sections of the
document still stand as fundamental references for research and management.

Yet, as all manner of things tend to age and fade with time, some aspects of the Significance
Standards have naturally become outdated, outmoded, or in need of a contemporary review. The
increasing pace and quantity of Section 106 and Section 110 compliance projects conducted at
Fort Bliss over the ensuing decade has resulted in the production of numerous reports and has
generated an immense amount of new and corroborative information on prehistoric settlements
and technologies. Furthermore, these and other regional studies have been conducted under a
broader range of theoretical perspectives, including human behavioral ecology and optimal
foraging theory (Church 2006; Church and Sale 2003; Condon et al. 2005; Dering et al. 2001) and
perspectives derived from anthropological social theory such as social boundary maintenance,
group identity, and dual processual theory (McBrinn 2005; Miller 2004a; 2005a, 2005b; Railey
and Holmes 2002). An impressive number of cultural resources identification, evaluation, and
data recovery investigations have taken place at Fort Bliss during the past decade and it is prudent
to review this work and identify problem areas and suggest refinements that will further
streamline the process.

Considering the volume of information that has become available over the past decade, it is
apparent that some sections of the standards are in need of updating and revision. The current
document is an update and expansion of the 1996 volume, offering revisions based on the
findings from the past decade of work both at Fort Bliss and in the surrounding regions. Like the
1996 volume, the present document reviews previous and ongoing work, assesses the current
body of archaeological knowledge, and develops avenues for further inquiry. The Significance
and Research Standards serves to identify and frame the types of scientific research that are
needed to further our knowledge of regional prehistory, and suggests methods and analyses that
are useful for filling in the “gaps” and reconciling the ambiguities in the database.

Some sections of the 1996 Significance Standards have been retained largely or completely
intact. Other sections have been significantly revised or even eliminated due to changes in
regional data bases, changes in management strategies and the nature and extent of anticipated
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undertakings at Fort Bliss, or changes in research orientation and perspective that accompany the
diverse and continually changing group of cultural resource managers and researchers working in
the region. As a result, one of the more notable changes is the expansion of the theoretical
approaches to the study and interpretation of the archacological record at Fort Bliss. The 1996
Significance Standards were developed using theoretical approaches that were primarily derived
from cultural ecology and systems theory. While these approaches have been a productive
avenue of inquiry during the past three decades, they will no longer be the sole perspective.
Moreover, the focus on research domains and analytical methods has been expanded to reflect the
increasing number of data recovery investigations anticipated over the coming years.

It is also important to recognize that the Significance Standards document is referenced
throughout Section 4.4.2 and in Section 7.4.3.3 of the Fort Bliss Programmatic Agreement for the
Management of Historic Properties on Fort Bliss Under Sections 106 and 110 of the National
Historic Preservation Act of 1966 (as amended), the formal agreement document between the
Fort Bliss Garrison Command, New Mexico State Historic Preservation Officer (New Mexico
SHPO), Texas SHPO, and the Advisory Council on Historic Preservation (ACHP). As such, it
now serves as a reference document within the statutory framework for programmatic agreements
as set forth under 36 CFR 800.13. In other words, the Significance and Research Standards is
now a formal component of an agreement document that Fort Bliss uses to make decisions about
its cultural resources and through which it will conduct its consultations with review agencies and
interested parties (State Historic Preservation Officers, Tribes, Advisory Council on Historic
Preservation) as required by federal law and regulations.

OVERVIEW OF FORT BLISS MILITARY RESERVATION

Fort Bliss Military Reservation is located north of the city of El Paso in extreme west Texas and
south-central New Mexico (Figure 1.1). As one of the nation’s largest military installations, Fort
Bliss covers over 4,500 square kilometers (km), or nearly 1.1 million acres or 1,700 square miles,
and is larger than the state of Rhode Island. Most of the maneuver and training areas and guided
missile ranges are located in New Mexico, although the main cantonment is situated in El Paso,
Texas, across the border from Ciudad Juarez, Mexico.

History of Fort Bliss

Fort Bliss was established in 1849, when units of the 3™ Infantry commanded by Brevet Major
Jefferson Van Horne were first garrisoned in El Paso at the newly formed “Post of El Paso.”
Abandoned in 1851, the post was re-formed three years later with units of the 8" Infantry in a
new location near the intersection of modern Willow and Magoffin streets. The post was named
Fort Bliss, for William Wallace Smith Bliss, a distinguished veteran of the Mexican War (Metz
1988:38-40). The fort was a key link in the chain of forts between Santa Fe, New Mexico, and
San Antonio, Texas, which were intended to protect the western frontier against Indians. The
post participated in several Indian campaigns prior to the Civil War. In 1861, the post was
abandoned by the then commander, Colonel Isaac Reeve, and was vacant for three months before
being reoccupied by the 2™ Regiment of Texas Mounted Rifles of the Confederacy. Fort Bliss
was abandoned again after the defeat of Brigadier General Henry Sibley at the Battle of Glorieta
Pass in 1862. It was reoccupied several months later by troops from Carelton’s California
Column of the Union Army, who kept the Union flag flying at Fort Bliss through the end of the
Civil War.
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In 1865, the U.S. Army 5™ Infantry replaced troops from the California Column who were
being mustered out of the Army. A new location farther away from the Rio Grande floodplain
was chosen in 1868 near the intersection of modern Interstate Highway 10 and US 54, which was
temporarily named Camp Concordia (Metz 1988: 52-54). The post was abandoned in 1877. In
1878, units of the 9™ Cavalry and 15" Infantry were again posted to Fort Bliss, thus
establishing the fourth location for the fort in 1879 in downtown El Paso (Metz 1988: 60). A
newly granted railroad right-of-way through the post forced the fifth and final relocation to its
present site in northeast El Paso in 1893.

During the Spanish American War in 1898, both the 18" Infantry and 5" Cavalry at Fort Bliss
were active, and beginning in the early 1900s, the fort and El Paso began to grow in size and
importance. Following Pancho Villa’s raid in 1916 of Columbus, New Mexico, General John J.
Pershing led the 5™, 7", and 10™ Cavalry, the 6™ and 16" Infantry, and the 4™ and 6™ Field
Artillery across the Mexican border on a series of punitive raids.

During World War I, the 15™ Cavalry was garrisoned at Fort Bliss and the fort served a key role
in training units bound for the European Theater. After the war, Fort Bliss units participated in
additional actions across the Mexican border between 1919 and 1921. Biggs Army Airfield was
established in 1919 near the intersection of Forrest and Pleasonton Roads, and moved to its
present location in 1926. After this, Fort Bliss became the last bastion of the horse cavalry. The
end of the horse era came in 1943, when the 1* Cavalry Division was mechanized and sent
overseas.

In 1940, the Army established the first Anti-aircraft Training Center at Fort Bliss; by the end of
WWII Fort Bliss began its new incarnation with the establishment of the Army’s first guided
missile unit in late 1945. Research at Fort Bliss quickly led to development of the Nike Ajax
guided missile system. During the Cold War, Fort Bliss was a center for the testing and training
of increasingly sophisticated air defense weapons systems, including the HAWK and Patriot
missile systems. By the end of the Cold War, Fort Bliss was one of the U.S. Army’s premier
centers for air defense training. During the Gulf War of 1990-1991, many Air Defense Artillery
(ADA) troops trained at Fort Bliss were deployed overseas. These ADA personnel were central
in defeating the Iragi Scud missile attacks, and the 3" Armored Cavalry regiment played a key
role in the sweeping and successful ground assault against the armored Iraqi Republican Guard.

Assigned to the United States Army Training and Doctrine Command (TRADOC), the mission of
the post at present continues to be move forward and expand. Until 2006, the post was home to
the ADA Center and the U.S. Army ADA School. The ADA and the ADA School are being
relocated to Fort Sill in Oklahoma and the 108" ADA Brigade to Fort Bragg, North Carolina.
This relocation is part of a national re-structuring of the Army from a division-oriented force to a
brigade-based modular force where units are self-contained and capable of rapid deployment (US
Army 2006: 1-1).

Under this new mission, which was authorized by federal law in 2005, Fort Bliss will become the
home of four heavy brigade combat teams, one of which arrived in 2006; the other three will
arrive between 2007 and 2011. In these years, Fort Bliss will be transformed to a training
installation for heavy mounted maneuvers. As a result of this change, an additional estimated
20,000 troops will be stationed at Fort Bliss. Fort Bliss will continue to be home to the William
Beaumont Army Medical Center, one of the largest such facilities in the Army, as well as several
non-Department of Defense agencies such as Joint Task Force 6 and the Drug Enforcement
Agency El Paso Intelligence Center. Fort Bliss is also headquarters for the German Air Force Air
Defense School, which trains thousands of German airmen each year.
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HISTORY OF CULTURAL RESOURCE MANAGEMENT PROGRAMS

The initial archaeological investigations on Fort Bliss were not mandated by federal or state
historic preservation laws. Rather, they were carried out by early explorers (Bandelier 1890) and
anthropologists (e.g., Fewkes 1902; Lehmer 1948; Moore and Wheat 1951; Sayles 1935) seeking
to describe prehistoric and vanishing lifeways. Later, in the 1960s and 1970s, considerable work
was carried out by the El Paso Archeological Society (EPAS), a local society of avocational and
professional archaeologists interested in the history and prehistory of the region.

Soon after the passage of the National Historic Preservation Act (NHPA) in 1966, Fort Bliss
began to undertake archaeological surveys to identify and document archaeological sites on its
lands (Aten 1972; Beckes et al. 1977; Carmichael 1986a; Skelton et al. 1981; Whalen 1977,
1978). Archaeological fieldwork has continued at Fort Bliss over the subsequent forty years.
Currently the Fort Bliss site files contain over 18,000 archaeological and architectural properties
(an expansion of 5,000 sites over the size of the database in 1996).

In 1981 the ACHP, the SHPO of New Mexico and Texas, Fort Bliss, TRADOC, and the
Department of the Army signed a Memorandum of Agreement (MOA) for evaluation and
treatment of cultural resource and in 1982 a Cultural Resources Management Plan (CRMP) for
Fort Bliss was ratified by these agencies. By 1992, noncompliance with Section 106 of the
NHPA had become an issue with the Fort Bliss cultural resources management program, and a
revision of the CRMP was mandated as a solution.

The SHPO from New Mexico and Texas and the Advisory Council met with Fort Bliss and
agreed to develop both a Programmatic Agreement (PA) and a new CRMP. In January of 1994,
the new PA was signed by all parties. During the drafting of that PA, TRC Mariah was issued a
delivery order by the Army Corps of Engineers, Fort Worth District, to develop a draft CRMP for
Fort Bliss. Subsequent restructuring within the Fort Bliss Environmental Directorate led to a
modification of the delivery order.

The revised delivery order called for TRC Mariah to develop a detailed research design
specifically for the evaluation and study of prehistoric archaeological resources. Assessment of
historic structures was not included in this research design as they were dealt with in a series of
historic contexts (Holmes 1999), as were recommendations for policies and procedures, which
were more properly contained in an Integrated Cultural Resource Management Plan (ICRMP).
The Fort Bliss Environmental Directorate developed the more broadly focused ICRMP.

Although the Department of the Army has its Army Counterpart Regulation to 36 CFR 800, Fort
Bliss has a very large, complex mission. Therefore, the Fort Bliss Environmental Directorate
developed a PA in 2006 that will meet the Army’s internal standards and other Federal
regulations under 36 CFR 800. This agreement document is titled Programmatic Agreement
among the Fort Bliss Garrison Command and the New Mexico State Historic Preservation
Officer and the Texas State Historic Preservation Officer and for the Advisory Council on
Historic Preservation for the Management of Historic Properties on Fort Bliss, Texas Under
Sections 106 and 110 of the National Historic Preservation Act of 1966 (as amended).

This document sets forth the formal procedures by which Fort Bliss and its archaeological
contractors shall conduct inventory, evaluation, and treatment of archaeological historic
properties on the post. The PA significantly streamlines the process for consultation by allowing
routine undertakings to be reviewed in-house at Fort Bliss rather than submitted to the appropriate
SHPO on a case-by-case basis. This streamlining is based on the fact that the SHPOs believe that
Fort Bliss has a model program and has consistently met the standards of 36 CFR 800.
Moreover, the base maintains a staff of archaeologists, historians, and architectural historians
who meet the Secretary of Interior’s standards for professionals. Annually, a list of the routine
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undertakings is to be submitted to each SHPO. Under the PA, all determinations of eligibility and
research designs for archaeological data recovery programs are submitted to the SHPO. The net
result of these stipulations is to enhance the efficiency of the review process. A copy of this
document and supporting documentation is provided in Appendix A of this document.

PURPOSE AND SCOPE OF THE SIGNIFICANCE AND RESEARCH STANDARDS

Requirements

The NHPA of 1966 (16 U.S.C. 470)(f) and 470h-2-(f)] created the NRHP to preserve and protect
important aspects of our nation’s cultural and historic heritage. The NHPA also created the
ACHP to have oversight of federal agency compliance with Section 106 of the act, as an
implementing agency, and further mandated that each state appoint a SHPO. Under Section 106
of the NHPA and its implementing regulations set forth under 36 CFR 800, federal agencies must
take into account the effect of any undertaking on any district, site, building, structure, or object
(a “historic property”) that is included or eligible for inclusion in the NRHP.

Section 110 of the NHPA further requires that federal agencies assume responsibility for the
preservation of historic properties located on their land or controlled by them. The agency must
provide the ACHP an opportunity to comment on the undertaking’s effect on historic properties.
To comply with these requirements, the responsible federal agency must inventory and evaluate
cultural resources using the NRHP criteria set forth in 36 CFR 60.

As a federal agency, the U.S. Army is required to undertake a program to locate, inventory, and
identify all properties owned or under the control of the Army that are eligible for inclusion on
the NRHP. Chapter 6 of Army Regulation (AR) 200-1 outlines Army policy, procedure, and
responsibilities for carrying out the NHPA, as amended, and for managing the preservation
requirements at the installation level through development and implementation of an ICRMP.
The Regulation also sets forth professional standards for Army preservation personnel and
projects, and for accomplishing the historic preservation program in a timely and cost-effective
manner.

In order to comply with the NHPA and AR 200-1, the ICRMP must (1) develop explicit
procedures that allow for the identification of all cultural resources under the installation’s
jurisdiction, and (2) develop explicit standards of significance that allow for their evaluation with
respect to NRHP eligibility. For archaeological properties, such standards are generally
developed in a scientific research design.

Native American Consultation

The Significance and Research Standards document does not provide background, guidelines, or
procedures for the inventory, identification, evaluation, or treatment of traditional cultural
properties to federally-recognized Native American tribes. As established under Executive Order
13084 issued in 1996, consultations with Native American tribes involving Federal laws and
regulations are to be conducted on a government-to-government basis as, in the present case,
between appropriate representatives of federally-recognized Native American tribes and of Fort
Bliss as the lead Federal agency.

Fort Bliss has established and maintained consultations with regional Tribal Historic Preservation
Officers (THPO) and tribal officials, including the Mescalero Apache Tribe, Comanche Tribe,
and the Ysleta del Sur Pueblo, in accordance with the regulations set forth in the Native American
Graves Protection and Repatriation Act (NAGPRA), the American Indian Religious Freedom Act
(AIRFA), the National Historic Preservation Act (NHPA) and its implementing regulations as set
forth in 36 CFR 800, and other federals laws and guidelines. Several procedures for consultation
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with Native American tribes are set forth under sections 4.4.11, 8.3, 10.3.1, 10.3.3, and 11.5.2 of
the Fort Bliss Programmatic Agreement. Additional procedures are described in the Integrated
Cultural Resources Management Plan.

Development of the Significance and Research Standards

This section offers a brief overview of the process through which scientific research designs are
developed and used as mechanisms for assessing the significance of cultural resources on military
reservations. The discussion is broadly adapted from a research design developed for Fort Hood
Military Reservation in central Texas (Trierweiler 1994).

The Nature of Research Designs

As defined by Section 106 and its implementing regulations, the “significance” of any given
archaeological site cannot be determined at random. Significance of a site must be assessed by
rigorously comparing the property to currently accepted standards of research value. Developing
such standards is one function of the research design. The research design identifies specific
topics that should be addressed by future research. Because modern installation boundaries
seldom coincide with historically or prehistorically meaningful territories, research designs
consider the broader region beyond the boundaries of the installation itself.

Research designs vary tremendously in scope and complexity, depending on the project
parameters (e.g., size and configuration of the project and its impacts), but all fundamentally
consist of a set of questions and a set of methods needed to obtain reliable answers. Nonscientific
research is idiosyncratic and nonreplicable: any conclusions rely on the weight of the researcher’s
opinions for credibility. By contrast, scientific research sets up experiments and uses data to
reach conclusions. In this regard, research designs are rigorous and replicable, and conclusions
may be critically examined by other researchers.

In any scientific research design, the questions must be relevant to current regional research.
While some research questions are primarily relevant to local or regional contexts, it is also
important to develop research questions and domains that have broader archaeological and
anthropological relevance, as required under Criterion D for eligibility for the NRHP. Not all
research questions are necessarily equivalent in importance; some may have been adequately
answered long ago; other questions remain unanswered and problematic despite active
investigation; still other questions arise with each new advance in theory and method. Well-
documented topics are not targeted by research questions at Fort Bliss, as further research on
well-documented topics would only provide redundant information. Problematic research
questions are derived from recognized gaps in a current body of scientific knowledge. In cultural
sciences such as archaeology, these bodies of knowledge may be highly regional; gaps in one
state, or even county, may be well covered in an adjoining region. These so-called “data gaps”
are topics for which there is insufficient information to draw reliable conclusions. Some gaps
may be due to a lack of previous research on the topic or because the previous research is
considered inadequate or outdated. Data gaps can also result simply from scanty information on
the topic despite previous intensive and excellent research efforts.

To be useful, a research design must associate each question with the specific data needed to
answer the question. Data requirements must be spelled out so that the fieldwork will be sure to
collect these kinds of data (if they are available). .

Using Research Designs

Under Section 110 of the NHPA, a cultural resources management program must identify
significant archaeological sites, or historic properties, so that they can be managed through
avoidance and protection. Broadly, those properties that meet many of the data requirements
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stipulated in the research design are judged to be significant, whereas those that meet few of them
are judged not significant. In practice, the cultural resource management (CRM) compliance
process at military installations is often implemented using four largely sequential steps:

developing standards of significance
finding and evaluating the resources, and
preserving and protecting those judged to be significant, or

mitigation of adverse effects to those historic properties that cannot be avoided or
protected.

A W N ==

These components are sometimes operationalized into discrete work phases, but there is often
considerable overlap between the steps. Indeed, the larger the study area (such as Fort Bliss), the
greater the number of sites, and the more complicated the process can become.

In cultural resources management, the two sequential and complementary phases of determining a
sites’ significance are often referred to as the “inventory” phase and the “testing,” phase, although
other terminologies are sometimes used. Each phase focuses on a prioritized hierarchy of data
requirements. In the past, the assessment of significance for sites on Fort Bliss followed this two-
step process.

Ideally, sites should be evaluated for significance as soon as possible upon their discovery;
determining significance should not necessarily be postponed until a later, formalized testing
phase. Indeed, the significance of any site can be determined by means of a single, well-planned
field visit. The present practice of the Environmental Division at Fort Bliss has addressed this
issue and requires that each site be fully evaluated for its significance when it is first identified.
This practice has increased the efficiency of cultural resource management at Fort Bliss.
Elsewhere, site recording rarely includes efforts to assess their eligibility for the NRHP. Such
practices require another visit to determine if they are significant. Second visits are time
consuming. By evaluating sites in the initial visit, Fort Bliss has achieved greater streamlining.

During an inventory phase at Fort Bliss, each site is recorded and is also evaluated for its
significance. During this phase on Fort Bliss, observations of a site’s data potential are also made
to allow for assessment of the site’s significance. In addition to noting artifacts and cultural
features on the surface of the site during this process, features are tested to determine if they
contain datable deposits or have subsurface depth. At times, backhoe trenching augments surface
observations by verifying the potential for presence/absence of subsurface deposits.

Based on inventory phase observations, two outcomes are possible in assessing site significance:
(1) properties have no potential with which to address the data gaps and are recommended as
ineligible for inclusion in the NRHP and no further management action is warranted; or (2)
properties have clear research potential and are eligible for inclusion in the NRHP; these sites will
be preserved and protected or mitigated. Additional information on the survey methodologies
employed by Environmental Division at Fort Bliss (Fort Bliss DPW-E) during the site inventory
phase is provided in Chapters 13 and 14.

Limitations of this Research Design

This research design develops a framework for further scientific inquiry regarding cultural
resources on Fort Bliss. It reviews existing knowledge, identifies data gaps, and delineates
important research questions and their data needs. Within the context of the Fort Bliss PA, these
data needs may be applied as standards for site “significance” and, hence, NRHP eligibility.
However, the research design itself does not develop policies or procedures for integrating the
scientific inquiries within the military mission; this is properly the function of the PA. Further,
this Significance and Research Standard document does not attempt to suggest, advocate, or
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restrict alternative management and treatment strategies such as preservation in place, avoidance,
creation of districts or zones, monitoring, or mitigation of adverse effects via data recovery
investigations. These are properly the focus of consultations between Fort Bliss DPW-E and
various review agencies as set forth in PA in its Attachment A: Standard Operating Procedures
of the Fort Bliss Cultural Resources Management Programmatic Agreement. These distinctions
are further discussed in Chapter 15.

This research design develops contexts only for the evaluation of prehistoric archacological
resources. Historic archaeological resources are not included in its scope, nor are historic
architectural resources. Significance standards for these types of resources at Fort Bliss have
been developed by other contexts that are available at Fort Bliss DPW-E.

This research design is intended to be a working (i.e., active) structure within which to organize
and focus archaeological research in accordance with the Army’s requirements under 36 CFR 800
and AR 200-1. Although based on both published and unpublished data currently available as of
the year 2007, it is not intended to be static nor permanent. As with the 1996 Significance
Standards document, as new research is completed it is likely that some research questions posed
herein will be satisfactorily answered, and new avenues of research will be identified. Therefore,
this research design will need periodic review and revision.

UPDATES AND REVISIONS: THE CONTEXT AND PERSPECTIVE OF THE 2008
SIGNIFICANCE AND RESEARCH STANDARDS

As part of the process of updating and revising the Significance Standards, a summary of work
conducted over the preceding decade is required, as is a preview of the directions of work and
undertakings anticipated for the coming decade. An impressive body of information has been
compiled and published during the past ten years. Moreover, some of these findings have
prompted local researchers and managers to apply a broader range of theoretical approaches to
the study of regional prehistory. Equally important for the design of the coming decade of
research is a consideration of the changing and expanding military mission at Fort Bliss.

Archaeological Investigations and Cultural Resource Management Practices
since Publication of the 1996 Significance Standards

Numerous publications describing the results of archaeological projects, research programs, and
data compilations in the Jornada Mogollon region have been produced during the decade elapsed
since the 1996 publication of the Significance Standards (Abbott et al. 1996). The vast majority
of this work has been sponsored by and conducted on Fort Bliss. A complete review of all the
survey and NRHP eligibility evaluation publications is beyond the scope of this section, but
several of the more notable projects and publications will be reviewed. This discussion serves to
establish some of the methodological, data quality, and research issues that prompted many of the
revisions to the current Significance and Research Standards document.

NRHP Eligibility Evaluations of Previously Recorded Sites

By the late 1990s, it was evident that while thousands of sites had been inventoried across Fort
Bliss, few had been evaluated for NRHP eligibility. In order to remedy this problem, Fort Bliss
DPW-E has funded over 40 projects to evaluate the NRHP eligibility of previously recorded sites.
From 1995 to the present, Fort Bliss contracted for a series of NRHP eligibility evaluations
involving sites recorded during the large-scale surveys of the 1970s and 1980s. The efforts often
involved the evaluation of several hundred sites under a single delivery order.

One important aspect of this effort was to prompt attempts to apply ranking systems, nominally
based on criteria established in the 1996 Significance Standards, to enforce uniformity in the
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application of the eligibility recommendations. The ranking-system applications were devised to
generate a numerical score based on a suite of site attributes (artifact content, feature counts, site
condition, and so forth) that could be used to scale the research value and contextual integrity of
each property. Review of distributional spread of the resulting scores could then be used to
establish a threshold point for the NRHP eligibility recommendations.

While this was a laudable goal, its realization was problematic. Since no standardization for
application of the ranking systems was ever established, contractors developed and applied
project ranking systems using a variety of data collection methods, evaluation criteria, scoring
schemes, and numeric point thresholds to make site NRHP eligibility recommendations. The
rankings were designed to identify those properties with the highest contextual integrity and data
content, regardless of site size or type (e.g., pueblo village or small camp). However, the ranking
systems generally lacked explicit and consistent methodological and theoretical underpinnings.
While many previously recorded sites have now been evaluated for NRHP eligibility status, new
surveys generally evaluate newly recorded sites using the criteria and data content requirements
established within the research themes in the 1996 Significance Standards.

The general framework of the ranking system approach has thus been replaced by site-specific
evaluation recommendations based on thematic issues that integrate assessment of the multiple
research domains of chronology, geomorphology, technology, settlement pattern, subsistence, and
regional interaction (cf. Knight and Miller 2003; Knight et al. 2003; Lowry et al. 2003, 2004).
These and other issues with significance ranking systems prompted a more useful and
archaeologically sound NRHP evaluation process discussed in Part IV of this document.

Mitigation of Adverse Effects to Historic Properties through Data Recovery Excavations

Data recovery programs have been implemented and completed for a variety of archaeological
resources deemed as significant since 1996. Efforts were initially directed at groups of sites
located within areas of intensive military training, such as those located in the Meyer Small Arms
Range and the Hueco Mountain project area of Maneuver Area 2. Mitigation of sites within Red
Zone (off-limits) and Green Zone (restricted access) archaeological districts has also occurred.
More recently, mitigation programs have been developed in response to the increasing number of
specific undertakings associated with the widespread expansion of military housing and training
facilities and various ranges planned across the post.

Thirty-three data recovery projects have been initiated on Fort Bliss between 1996 and 2007 and
several are still in progress. As of 2007, the archaeological data recovery investigations
conducted at over 50 sites investigated during this time have been reported. These include
several Mesilla, Dofia Ana, and El Paso phase residential settlements (Church and Sale 2003;
Church et al. 2007; Lukowski et al. 2006; Miller 2007a) and numerous small sites in the Hueco
Bolson (Condon et al 2005; Condon, Hermann et al. 2006; Condon, Hall et al. 2006; Condon et
al. 2007; Graves and Ernst 2007; Mauldin et al. 1998; Sitton et al. 2005) and Otero Mesa (Quigg
et al. 2002). Details of investigations at the Conejo Site, which has figured prominently in
various research studies over the past 20 years (Goldborer 1985; Hard 1983a; Hard et al. 1996)
but was never fully described or reported, have been published and provide the first view of site
layout and several aspects of material culture for this site (Miller and Burt 2007).

Perhaps one of the most significant projects involves the first professional investigation of a
pueblo in over 20 years. Madera Quemada Pueblo (situated within the John A. Hedrick Site) is a
13-room pueblo that was the subject of detailed excavation between 2005 and 2006. The partially
burned pueblo was in exceptional condition and is providing significant insights into El Paso
phase puebloan social organization and settlement adaptations. These insights are the types that
show that Fort Bliss is addressing its requirements under Section 106 and AR 200-1.
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Investigations at several sites outside of Fort Bliss have also been reported, including the U.S.
Highway 54 project (Railey 2002) and the Eastlake Blockup and Westport developments in El
Paso (Willis and Peterson 2002, 2003). The long-delayed reports of past excavations have also
been published, most notably the Loop 375 project (Dering et al. 2001), Hot Well Pueblo (Lowry
2005), and a summary article on Firecracker Pueblo (O’Laughlin 2001).

Overall, mitigation programs of the past decade have provided a near exponential increase in the
amount of information on settlement adaptations ranging from mobile, low-intensity occupations
to sedentary pueblo settlements. The data recovery efforts have involved a variety of site types.
Research goals have included the investigation of site structure and community layout within
small hunter-gatherer camps, pit house complexes, and pueblo villages, socio-political
organization and leadership strategies, and several studies of technology and subsistence.

Thematic Research

Several studies that incorporated broad geographic, thematic, or research frameworks have been
reported since 1996. These thematic studies are important in dealing with issues related to long-
range planning and management efforts and serve to provide the foundations for the development
of new research issues and directions. Some of the studies were in progress during the
development of the 1996 Significance Standards but had not yet been published. These projects
and publications have been incorporated into this updated and revised significance standards
document.

Several geomorphic and geoarchaeological studies were completed. Don Johnson (1997)
completed an important geoarchaeological study that provides basic information on the surface
geomorphology of McGregor Range that is being used by archaeologists when considering issues
of site preservation and contextual integrity. In addition to Johnson’s overview, Smith (2005) and
Hall (2007) conducted several geomorphic studies in the Hueco Bolson that will allow Fort Bliss
to better and more efficiently address the eligibility of sites.

The Chronometric and Relative Chronology Project (CRCP) report (Miller 1996) provides an
informational overview along with a review of what work has been conducted concerning the
dating of archaeological resources within Fort Bliss. The report provides summary data and
discussion of the merits of the various dating techniques such as radiocarbon dating, obsidian
hydration dating, relative dating, and a variety of other major methods. Results of this study were
unavailable during the production of the 1996 document but are incorporated into the present
research program. The Lithic Source Project (Church et al. 1996) was published and has had
important implications for the study of raw material procurement and understanding chipped
stone technological organization as structured by raw material availability.

While not a specifically archaeological project, a Legacy grant obtained by the Laboratory of
Tree-Ring Research in partnership with Fort Bliss funded an important analysis of tree-ring
sequences in south-central New Mexico. This study ultimately resulted in the reconstruction of
precipitation patterns in the southern Rio Grande basin for the past 1,373 years (Grissino-Mayer
etal. 1997).

Regional geochemical and sourcing studies have been conducted on obsidian (Church 2000;
Miller and Shackley 1997) and ceramics (Brewington and Shafer 1999; Dering et al. 2001; Miller
and Burt 2007; Miller et al. 1997; Miller 2005a, 2007a; Quigg et al. 2002). Lipid and
immunological residue analysis have been attempted at several sites on Fort Bliss (Church and
Sale 2003; Condon, Hermann et al. 2006; Condon et al. 2007; Quigg et al. 2002).

Several published studies have begun to incorporate the extensive material culture, chronological,
and settlement pattern databases available from Fort Bliss. Hard and others (1996) utilized
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ground stone, flotation, and isotope data from the Jornada region as part of their study of the
relationships between ground stone tool design and subsistence. Miller and Kenmotsu (2004)
have synthesized the information from several datasets to provide an up-to-date review of the
prehistory of the region. A major revision to the Formative period (A.D. 200-1450) chronological
sequence has been proposed (Miller 2005c).

Work focused on specific cultural periods has also included information overviews on the
Protohistoric and Early Historic periods (Baugh and Sechrist 2001; Seymour 2002, 2003, 2004;
see also Kenmotsu and Miller 2008). These efforts have reviewed the existing ethnographic and
archaeological data in an effort to provide baseline criteria for the identification of such sites
across Fort Bliss. Sites from this critical period of culture change and transition have proven, in
most cases, to be ephemeral, short-term use sites difficult to distinguish from prehistoric camps.
An evaluation of known Paleo-Indian sites on Fort Bliss is currently underway. Other projects of
the thematic nature projects include NRHP evaluation efforts of Cold War and Historic ranching
era properties. Hawthorne-Tagg and others (1998) and Stowe, Ernst and others (2007) have
investigated portions of the Spanish Salt Trail and Butterfield Trail on Fort Bliss. Adopting the
position that thematic research can and should be conducted as part of ongoing Section 106
compliance and data recovery investigations, Church (2006), Miller (2004b), and Walker and
others (2005) developed programmatic research designs that may be applied across multiple
projects. This type of broad application will streamline future mitigation of sites by providing
ready-made research designs.

McGregor Guided Missile Range and Transect Recording Unit Surveys

Beginning in 1996, Fort Bliss began archaeological survey work to provide baseline data on the
cultural resources within the 698,482 acres of McGregor Guided Missile Range. These lands
were actually held and administered by the Bureau of Land Management (BLM) but have been
used by Fort Bliss for over 50 years. Congress recently agreed to allow Fort Bliss to continue
their withdrawal from public use for another 25 years. Two sample surveys totaling more than
102,300 acres were conducted in the late 1990s (Graves et al. 1997; Harlan and Ennes 1999;
O’Leary et al. 1997). Beginning in 2005, a new series of surveys were initiated to increase the
survey inventory coverage in advance of the anticipated expansion of military training across
McGregor Range. As of this writing, at least 14 survey projects have been initiated,
encompassing more than 100,000 acres (450 square kilometers) of territory that have been
surveyed for cultural resources, and can eventually be cleared for military use.

The scope and extent of the McGregor Range surveys inspired the refinement of the transect
recording unit (TRU) survey method that has subsequently been adopted for most surveys across
Fort Bliss. This survey method represents one of the more notable innovations for cultural
resources management of the past decade (Kludt et al. 2007; Lukowski and Stuart 1996; Mauldin
et al. 1997; Stowe et al. 2005). Field crews record and provenience all cultural materials
encountered within a 15-m by 15-m area, called a TRU recording unit or cell. Assignment of
higher-level provenience units, such as sites, is deferred until the end of the fieldwork. Due to
recent technological advancements with hand-held computers or personal digital assistants (PDA)
and global positioning system (GPS) units, the accuracy and speed of cultural resource survey
using the TRU method has been significantly improved. The TRU method of archaeological
survey was established to provide researchers with a consistent and analytically valid method for
collecting information on cultural manifestations. The foundations of this new approach shared
similarities with certain aspects of non-site archaeology (Camilli et al. 1988). Non-site
archaeology is an approach that attempts to record the surface archaeological record using a
common base of observation - the artifact. The spatial location and attributes of each surface
artifact and feature are recorded. From these basic observations, sites (or spatial aggregates) are
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built. Non-site archaeology views the archacological record as a continuous, rather than a
discrete, spatial phenomenon. In other approaches, sites have been the focus of investigation and
less attention has been paid to archaeological materials that fall outside sites (i.e. isolated
occurrences).

The amount of acreage surveyed at Fort Bliss, combined with the detailed level of resolution and
spatial consistency afforded by the TRU method, has resulted in the generation of one of the
largest archaeological spatial datasets available in North America. Stipulation V of the Fort Bliss
PA requires that 30 percent of all unsurveyed lands on McGregor Range exclusive of Otero Mesa
be surveyed prior to the change in land use to off-road maneuver. Accordingly, it is anticipated
that large-scale surveys will continue on McGregor Range for several years.

Theoretical Orientation

The goal of archaeology is to understand past human behavior and the process of culture change.
A number of theoretical perspectives have been put forward as means to study such behavior and
change and a number of these perspectives will be incorporated into this revised version of the
Significance and Research Standards. The revised research program takes into account the need
to substantially broaden and diversify the theoretical basis of the standards. The theoretical
perspective used in the 1996 version of the Significance Standards was explicitly materialistic
with a rational-functional approach to explaining human behavior. Under this perspective,
material explanations are sought for human behavior, as opposed to ideational, humanistic, or
other nonscientific sources. However, as noted above, no single theory will achieve the goal of
understanding prehistoric human behavior. Other productive avenues of inquiry exist and several
such as social archaeology and so-called “processual plus” (Hegmon 2003) approaches, human
behavioral ecology, and evolutionary or selectionist archaeology have been added to the present
version of the Significance Standards.

THE PRESENT AND FUTURE CRM PROGRAM AT FORT BLISS

An important consideration for the current revision and update of the Significance Standards is
that Fort Bliss is approaching a new phase in the management and treatment of prehistoric
cultural resources. The NRHP eligibility evaluations have been completed for many of the
previously recorded sites in the Texas and New Mexico maneuver areas. Large-scale survey and
inventory efforts will continue on McGregor Range and hundreds of newly documented sites will
need to be evaluated for NRHP eligibility. Aside from these surveys, the focus of archaeological
resource management and research is now turning toward an increasing number of intensive data
recovery programs in order to mitigate the adverse effects of military training activities. Many of
the current projects are driven by specific military projects and actions in support of the current
expansion of the military mission at Fort Bliss and proposed transfer of over 20,000 troops to the
post as part of recent decisions guided by the Base Realignment and Closure Act (BRAC).

The implications of BRAC in terms of CRM program at Fort Bliss can be seen in Figure 1.2. As
illustrated in this chart, the number of archaeological contracts awarded during 2005, 2006, and
2007 is from two to four times the number of the previous ten years. The number of mitigation
programs has increased significantly. The revised and updated significance standards have been
tailored to provide a stronger focus on research issues for the design and conduct of mitigation
programs. This shift in emphasis towards mitigation prompted the addition of new research
dimensions and analysis methods to the current study as well as a greater appreciation of
programmatic and thematic research programs beyond the more site-specific research directions
driven by eligibility evaluation programs.
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The revision of the title of the present document to Significance and Research Standards is a
reflection of this new emphasis. However, this is not to state that eligibility evaluation programs
will be eliminated or deemphasized. Instead, the growing number of mitigation projects requires
a more concerted, communal effort among the Fort Bliss DPW-E, the SHPOs, and Fort Bliss
contractors to ensure that sites are properly studied during this era of large-scale mitigation
projects.

Roundtable Discussions

As part of the Geo-Marine, Inc., (GMI) proposal for the revision of the Significance Standards, it
was suggested that representatives of the Environmental Division at Fort Bliss, Fort Bliss
archaeological consultants, and other interested parties participate in a series of “roundtable”
discussions to review and debate the design and structure of the research program. Three
meetings were held in 2006 and 2007 and were attended by archaeological staff from Fort Bliss
and the three companies that currently were contracted to perform archaeological investigation on
Fort Bliss: GMI, Lone Mountain Archaeological Services, Inc., (LMAS) and TRC Environmental
(TRC).
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Figure 1.2. Numbers of delivery orders awarded for archaeological survey, evaluation, and data
recovery investigations by calendar year.

The first meeting reviewed issues of geomorphology, geoarchacology, and chronology.
Theoretical issues and the proposed structural revisions and new research domains of the
significance standards were reviewed at the second meeting. A third meeting was arranged to
discuss the various analytical methods that could effectively be used to study the research
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domains and the proposed thematic NRHP eligibility evaluation program. These meetings
provided a forum for a representative group of regional archaeologists to arrive at consensus
positions on research domains, analytical methods, and other issues of importance for the
development of the Significance and Research Standards.

Of course, it would be unrealistically optimistic and naive to assume that all attendees would
concur on all matters, and indeed the decisions on some topics were not always unanimous.
However, the meetings did help ensure that no single or individual perspective or agenda came to
dominate the research and NRHP eligibility programs.

A fourth meeting was held between representatives of Fort Bliss DPW-E, the Texas and New
Mexico SHPOs, and GMI. At this meeting, the proposed thematic eligibility evaluation program
and general structure and research domains of the revised standards were presented. This
provided an advance review of the proposed Significance and Research Standards and provided
an informal context for the SHPO representatives to express any concerns or recommendations
they had, thus streamlining their final concurrence in the evaluation process to be used at Fort
Bliss.

STRUCTURE OF THE 2008 SIGNIFICANCE AND RESEARCH STANDARDS

This document is broadly structured in four parts. Part I consists of four chapters and presents a
series of background discussions as a context for the research at Fort Bliss. Following the present
introductory section (Chapter 1), Chapter 2 reviews the Fort Bliss study area in some detail and
develops natural contexts for the research. Separate discussions review the climate, geology,
physiography, biology, and hydrology of the study area. Building on the natural context, Chapter
3 introduces the dimension of time and provides a history of archaeological research within the
region. Chapter 4 presents a critical review of current understanding of local culture history
constructs. It concludes with a summary of new theoretical perspectives that will be employed at
Fort Bliss.

Part II reviews the intrinsic site attributes and qualities that are critical in making evaluations of
the significance of any site. These attributes were considered research domains in the 1996
Significance Standards. Here, however, they are viewed as factors to be considered in a
determination of research potential and significance, but not specific research domains in and of
themselves. Chapter 5 reviews the chronological record at Fort Bliss and provides updated
recommendations for chronometric and relative chronological dating methods. Chapters 6 and 7
provide background on the geomorphology of the region and our understanding of the
paleoenvironment and how it differed from the modern environment.

Part IIT is the heart of the research design aspect of the Significance and Research Standards,
developing five individual domains for research. The five domains are presented in separate
sections. The approach acknowledges the cross-linking between the research domains (i.e., as
exists between “technology” and subsistence”) and thus it is acknowledged that any delineation
of domains is arbitrary. The suggested structure of research domains is intended to facilitate
research within a practical archaeological research framework. The research domains sections
are: “Subsistence and Subsistence Economy” (Chapter 8); “Technology” (Chapter 9); “Site
Formation Processes and Site Structure” (Chapter 10); “Settlement Pattern and Land Use
“(Chapter 11); and “Social, Political, Economic, and Ritual Organization” (Chapter 12).

Several of these chapters include material published in the 1996 Significance Standards because
that data continue to be relevant to evaluations of prehistoric sites at Fort Bliss. In this sense, the
current version of the Significance and Research Standards is seen not only as an update and
revision, but also as a companion to the 1996 document. However, relevant new data have been
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added to each section, and in some cases substantial discussions have been removed. These
discussions are still available for reference in the 1996 document. Chapter 10 is essentially a new
addition and Chapter 12 is a thorough reworking and expansion of the original “Cultural
Interaction” research domain of the 1996 document.

Each of these chapters presents background discussions, including theory and models, and
identifies data gaps in the existing knowledge of the prehistory of the Fort Bliss and greater
Jornada Mogollon region. Each chapter concludes with development of a series of specific
research questions, followed by a statement of data requirements.

Part IV concludes the research design. This part consists of Chapter 13, which reviews and
critiques the NRHP eligibility procedures that have been used at Fort Bliss over the past decade,
including the use of ranking systems, and presents an efficient and streamlined approach to
assessing archaeological resources on Fort Bliss. Chapter 14 sets forth revised procedures for
NRHP eligibility decisions that will be implemented on future projects. Finally, Chapter 15
discusses several issues relevant to implementing the research design and management of the
overall archaeological program at Fort Bliss.



CHAPTER 2. NATURAL ENVIRONMENT

James T. Abbott, Tim Church, Stephen Hall, Myles R. Miller, Elia Perez, and Martin
Goetz

This section summarizes the modern character and historical development of the natural
environment in the vicinity of Fort Bliss. It sets the stage for the discussions in Parts II and III of
human adaptations to the environment, the types and distributions of natural resources exploited
by prehistoric groups, and the natural processes affecting the preservation and integrity of the
cultural record. Much of this chapter remains unchanged from the 1996 Significance Standards.
Notable exceptions include “Section 2.3, Soils”, which includes more recently mapped and
identified soils on Fort Bliss and “Section 2.4, Modern Vegetation and Fauna”, that adds an
expanded discussion of prehistoric or archaeological flora and fauna, with a compendium of
species identified in macrofloral and faunal assemblages from the region. “Section 2.5” has also
been substantially revised to include a review of common stone materials and their geologic
sources and locations that were used prehistorically for the manufacture of lithics, ground stone,
ceramics, and other technologies.

PHYSIOGRAPHY

The general area of Fort Bliss is considered part of the Basin and Range province, which extends
in an arc from Trans-Pecos Texas, southern New Mexico, and northern Chihuahua westward into
Arizona and southeastern California, then northward between the Sierra Nevada and Rockies
through Nevada, northeastern California, and western Utah into southern Oregon and Idaho
(Fenneman 1931; Hunt 1967; Thombury 1965). The Basin and Range province represents an
area where the continental crust has been stretched, resulting in widespread normal faulting
(Peterson 1981). Fort Bliss proper is situated entirely in the Mexican Highlands Section (Bolson
Subsection) of the Basin and Range province, while McGregor Guided Missile Range extends
northeast into the Sacramento Section of the Basin and Range (Hawley 1975; Thombury 1965).
The region is characterized by north-south trending, block-faulted mountain ranges separated by
linear, graben-defined basins. These structural basins, or bolsons (Tight 1905), formed closed,
internally drained sediment traps that were the site of tremendous deposition from the flanking
ranges during the Cenozoic period. Although drainage is now partially integrated by the through-
flowing Rio Grande and its tributaries, several of the basins (including the Tularosa Basin, which
is occupied by a large portion of Fort Bliss) remain internally drained.

Principal landforms on and near Fort Bliss include the Tularosa Basin and Hueco Bolson, which
represent two contiguous graben valleys underlain by thick Cenozoic sediments, and a variety of
block-faulted mountain ranges and highlands flanking the wvalley floors (Figure 2.1).
Occasionally, the Tularosa Basin is treated as part of the Hueco Bolson (e.g., Strain 1971);
however, the two basins are structurally distinct (Collins and Raney 1991; Lozinsky and Bauer
1991) and should be considered separate entitiecs. The valleys formed by these grabens are
flanked by ranges composed of horsts completely interdigitated with intrusive igneous rocks.
Principal ranges flanking the basins include the Franklin, Juarez, Organ, and San Andres
mountains to the west, and the Hueco Mountains, Sacramento Mountains, and Otero Mesa to the
east. Another series of graben valleys, including the Jornada del Muerto and Mesilla (or La
Mesa) Bolson, is present west of the Franklin/Organ/San Andres Mountain chain. Here, the Rio
Grande has entrenched up to 100 m into the bolson floors, forming the Mesilla Valley.
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Figure 2.1. Major landscape features on Fort Bliss and surrounding areas.
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The Rio Grande follows a series of north south oriented, normal en echelon faults termed the Rio
Grande Rift through south-central Colorado and north-central New Mexico before entering the
Basin and Range Province in central New Mexico (Callendar et al. 1989; Chapin and Seager
1975).

Although distinctive in its northern extent, the Rio Grande Rift is structurally related to the
broader Basin and Range system and is not physiographically distinguishable from other graben
valleys in the south (Baldridge et al. 1984); however, basins associated with the Rio Grande Rift
are generally deeper than surrounding basins (Seager and Morgan 1979). South of Fort Bliss, the
Rio Grande enters the Hueco Bolson in the gap between the Franklin and Juarez mountains
(Paseo del Norte). Here too, the river has entrenched deeply into the bolson floor, forming a
series of stepped terraces in the El Paso Valley (Hawley 1965; Kottlowski 1958). At present, the
Rio Grande is incised from 60-150 m (200-500 ft) below the bolson floor. The portion of Fort
Bliss that is within the Hueco Bolson occupies the unentrenched northern part of the basin, and
has no through-flowing trunk stream.

The Franklin, Organ, and San Andres mountains border the western side of the Tularosa Basin
and Hueco Bolson. Each of these ranges represent complex normal faulting and smaller scale
thrust faulting of westward-dipping Precambrian and Paleozoic rocks, with some outcrops of later
Cretaceous age strata and intrusive igneous rocks of Tertiary age. On the eastern side of the
Tularosa/Hueco Valley, the Hueco Mountains, Otero Mesa, and the Sacramento Mountains rise
abruptly from the basin floor. The Sacramento and Hueco ranges also represent relatively
complex block faulting, but dip primarily to the east. Otero Mesa, which lies between the
Sacramento and Hueco ranges, also dips gently to the east, but exhibits no complex internal
faulting.

To the east, the Hueco Mountains and Otero Mesa merge into the elevated Diablo Plateau. The
eastern side of the Tularosa Valley and the northeastern side of the Hueco Bolson represent the
boundary between the Mexican Highlands Section and Sacramento Section of the Basin and
Range Province (Hawley 1975).

The Tularosa Basin and Hueco Bolson form a continuous valley that is oriented primarily north-
south in the more northerly Tularosa Basin and turns northwest-southeast in the Hueco Bolson.
The divide between these two basins consists of a subtle topographic rise. Intrusive igneous
rocks related to the Laramide Orogeny protrude above the basin floor in places. Notable
intrusives include the Jarilla Mountains in the southern Tularosa Basin and the rocks of Hueco
Tanks State Park in the northeast Hueco Bolson. Small fault block hills are common on the
margin of the valleys. However, the basins are dominated by broad, gently sloping alluvial fans
and fan piedmonts that spread out from the surrounding mountains and flat, dune-mantled basin
floors broken by numerous small extant and relict playas.

North of Fort Bliss, the extensive gypsum sand deposits of White Sands National Monument and
White Sands Missile Range spread out north and northeast of Lake Lucero over the site of pluvial
Lake Otero; however, the sand dunes and sheets within the boundary of Fort Bliss are essentially
all siliceous. The mountains on the flanks of the valleys are characterized by steep, rugged slopes
mantled by variable amounts of scree and colluvium. Otero Mesa consists of a gently sloping,
undulating surface mantled with variable amounts of fine surficial sediment. Elevations on Fort
Bliss range from approximately 1,200 m (3,900 ft) above mean sea level (amsl) in the cantonment
area, which is situated on and just above the uppermost terraces of the Rio Grande, to
approximately 2,690 m (8,829 ft) amsl in the Organ Mountains.

Satterwhite and Ehlen (1980) identify four principal landform units that they subdivide into a
series of 13 landform map units distinguishable and able to be mapped from aerial photographs
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(Table 2.1). The mountain unit includes subunits that encompass: (1) the relatively smooth,
eastward-sloping surface of Otero Mesa; (2) dissected hills formed primarily on sedimentary
rocks in the Hueco Mountains, along the Otero Mesa escarpment, in parts of the southern
Sacramento Mountains, and on the margins of the Franklin, Jarilla, and Organ mountains; and (3)
rugged, sharp-crested mountains typically developed on jointed intrusive igneous rocks that make
up most of the Organ and Jarilla mountains, parts of the Franklin Mountains, and occasional
isolated landforms along the eastern margin of the basins.

Table 2.1.
Relative Percentages of Total Area Occupied by Various Landforms on Fort Bliss.

Unit Subunit Percentage Cover
Mountains/Hills Mesa 15.8
Highly dissected hills 16.1
Rugged, sharp-crested mountains 2.3
Alluvial Fans Primary high-elevation fans 10.8
Secondary high-elevation fans 1.2
Mottled, intermediate-elevation fans 6.8
Dark-toned, low-elevation fans/aprons 3.6
Fans covered with deep eolian sand 3.5
High-elevation, anomalous fans 0.7
Basin Area Light-toned, speckled sand dunes 30.2
Dark-toned, rough-textured sand 2.6
dunes
Low, smooth areas 2.5
Small, dark-toned depressions 1.5
Washes 2.0

The Alluvial Fan landscape unit is subdivided into six subunits: (1) primary, high-elevation fans,
that are dominantly gravelly, moderately to strongly dissected, situated near the mountain front,
and typified by channeled, bypassing drainage; (2) secondary, high-elevation fans, that are also
dissected, gravelly, characterized by bypassing drainage, and situated near the mountain front, but
are lower and have a more restricted area than the preceding class; (3) mottled, intermediate
elevation fans, that occur basinward of the higher fans and are typified by finer deposits, less
dissection, and dendritic distributary drainage; (4) dark-toned, low-elevation fan/aprons that grade
into the basin floor, are fine-grained, show little dissection, and exhibit marked distributary
drainage; (5) fans covered with eolian sands; and (6) high-elevation, anomalous fans, that occur
primarily as gravelly, low-gradient south-trending fans originating in the southern Sacramento
Mountains and aggrading on Otero Mesa close to the mountain front.

The Basin landscape unit is subdivided into four subunits: (1) light-toned, speckled sand dunes,
that represent areas dominated by mesquite coppice dunes and cover the majority of the basin
floor; (2) dark-toned, rough-textured sand dunes representing larger dunes, and concentrated on
the eastern side of the bolson adjacent to the distal fans; (3) low, smooth areas consisting of level,
low-lying areas (probably largely dry playas); and (4) small, irregularly dark-toned depressions,
often with light-colored margins (which also probably represent basin playas).
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The Wash landscape unit is not subdivided, but includes U- and V-shaped gullies on the uplands
and upper fans; deeper, rectilinear-shaped arroyos on the proximal and medial fans; and shallow,
broad, dendritic distributaries on the lower fan surfaces. Appreciable channels are essentially
unknown on the basin floor.

An alternative subdivision of the landscape is presented in Figure 2.2. Here, four basic landscape
elements are also identified. The upland unit encompasses the steep, rocky terrain in the
Sacramento, Hueco, and Organ mountains, and some broken terrain below Otero Mesa. The
Otero Mesa unit provides a useful division between the gently sloping mesa surface and the
rugged mountains, which are grouped in the Satterwhite and Ehlen classification. The Proximal-
Medial Alluvial Fan unit encompasses the steeper, higher elevation fans and the erosional slopes
of Otero Mesa escarpment; it includes portions of the upland, fan, and wash units of Satterwhite
and Ehlen (1980). Finally, the Basin Floor-Distal Alluvial Fan unit encompasses the lowest parts
of the landscape, including the level basin floor and gently sloping bajada; it includes portions of
the Basin, Alluvial Fan, and Wash units of Satterwhite and Ehlen (1980).

MODERN CLIMATE

The modern climate of Fort Bliss varies from semiarid in the highest areas of the post (e.g., the
Sacramento and Organ mountains) to arid in the Tularosa Basin and Hueco Bolson. The region is
characterized by long, hot summers and relatively short, mild-to-moderately cold winters
(Weather Bureau 1964). All of the long instrumental records in the immediate vicinity are from
stations situated at low altitude; consequently, the characterizations of the highland portions of
the post in the following summary are necessarily more generalized.

Temperature typically exhibits large diurnal and annual variability. At El Paso, Texas, on the
southern end of the reservation, mean high temperature in July is 94°F (34°C), while mean low
temperature in January is 32°F (0°C). At Alamogordo, New Mexico, north of the reservation, the
mean high temperature in July is 95°F (35°C) and mean low temperature in January is 27°F (OJ
3°C). Recorded temperature extremes at El Paso are 114°F (46°C) and -8°F (-22°C) (Kingston
1986), while a high of 116°F (47°C) was recorded at Orogrande, and a low of -16°F (-27°C) was
recorded at Alamogordo (Derr 1981). In both locations, most years have at least one day above
105°F (41°C) in summer and below 10°F (-12°C) in winter, while typical diurnal variation is on
the order of 26-29°F (14-16°C) in winter and 24-30°F (13-17°C) in summer. Temperatures in the
mountains are only slightly cooler in the summer, but may be significantly cooler in winter due to
the elevation difference.

Average annual precipitation is low, and occurs primarily in the form of thunderstorms from late
summer through early autumn. Average annual precipitation at El Paso is less than eight inches
(195 mm); while at Alamogordo it is approximately 10 inches (254 mm) (Derr 1981; Jaco 1971).
Recorded annual precipitation extremes in El Paso range from 2.2 inches (56 mm) in 1891 to 18.3
inches (465 mm) in 2006, while over 22 inches (560 mm) was recorded in 1934 at Orogrande,
New Mexico.

Over 65 percent of precipitation in El Paso and 66 percent in Alamogordo occur as brief, heavy
thunderstorms in June through October. Most of this precipitation falls so rapidly that it cannot
effectively infiltrate the ground surface, and brief, high-energy runoff is commonly associated
with these storms. Measurable snowfall occurs in the basin occasionally, but rarely exceeds 1-2
inches or lasts on the ground more than 24 hours. In the higher mountains, annual precipitation is
approximately 12-18 inches, and proportionally more of the precipitation occurs as snow in
winter. Annual snowfall is approximately 3-5 inches in the basin and 12-25 inches at high
elevations.
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Convective storms in the summer reflect moisture originating over the Gulf of Mexico, while
winter precipitation reflects easterly moving cyclonic storms originating over the Pacific.
Because the study area is situated on the lee side of the mountains in western New Mexico, little
of this winter moisture penetrates as far inland as Fort Bliss. Cloudiness is low, and over 80
percent of the possible sunlight reaches the ground on an annual basis (Derr 1981). Relative
humidity averages approximately 30 percent during the day, but increases to over 70 percent at
night, due to the high diurnal variability in temperature. Potential evapotranspiration rates are
roughly 10-12 times annual precipitation, and are enhanced by light but sustained winds that
prevail during much of the year. Although winds from the north, west, and south are common,
the strongest winds originate almost entirely from the southwest and west, and are most common
during the spring (McKee 1966).

SolLs

In general, the characteristics of soils reflect the combination of five soil-forming factors: climate,
organisms, relief, parent material, and time (Jenny 1941). The soils on Fort Bliss are no
exception. Three of the 11 principal soil orders recognized by the U.S. Soil Conservation Service
are mapped on the post; all three of these soil orders (Aridisols, Mollisols, and Entisols) reflect
the influence of the arid climate to varying degrees. Aridisols are classic well-developed, low-
moisture soils, and occur on most of the older geomorphic surfaces. Entisols in the study area
also typically reflect arid conditions, but are dominated by weak profiles resulting from a
relatively short duration of pedogenesis. Mollisols in the project area typically resemble
aridisols, but have a base-enriched surface horizon (mollic epipedon); they are typical of older
surfaces and of higher elevations in the Sacramento and Organ mountains.

Soils have a profound affect on the location of cultural resources in a given area. The
characteristics of a soil at a given location are determined by the physical and chemical
properties, the mineralogical composition of its parent material, the climatic conditions under
which the soil was formed, the flora and fauna on and in the soil, the topography, and the length
of time the soil has been forming (Sprankle 2004). All of these factors interact in a very complex
manner and the effects of a single factor are difficult to isolate and identify. A brief discussion on
the effects of single factors will follow.

Time is perhaps the most important of the factors affecting soil formation as the length of time
reveals to what extent the other formation processes have acted upon the parent material.
Generally speaking younger soils have less-developed horizons if any at all (i.e. Aguena and
Oryx soils), while soils that have been allowed to stay in a single general area have existed long
enough to allow for the movement of clay and carbonates and to develop a weak B horizon or a
calcic horizon, or both (i.e. Chaparral, Double, Salado, and Yippin soils; Sprankle 2004). Some
soils on Fort Bliss have very strongly developed soil horizons. Examples of these would be the
Modeama, Poblano, and Sotol soils which have developed a very thick surface layer that has a
high amount of organic matter, or an argillic horizon (Sprankle 2004).

Parent material refers to the type of rock from which the soil originated. The soils in Fort Bliss
are derived from a number of geological sources such as igneous and sedimentary rock and recent
alluvial and eolian events. The parent material determines the texture, structure, consistency,
color, erodibility, and natural fertility of the soils (Sprankle 2004). The main sources for soil in
Fort Bliss are colluvial, alluvial, and eolian materials.

Colluvium is produced by “the physical and chemical weathering and breakdown of the parent
rock” (Sprankle 2004: 199). Colluvial soils vary in chemical makeup due to the parent rock from
which they were formed, i.e. Dozer soils are derived from limestone, Silktassel soils are derived
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from tuff. Alluvial soils have formed from the movement of water and include sand, gravel, clay,
silt, and mixtures of these. Often these types of soils have better developed B horizons due to the
fact that since they are deposited by the movement of water, they often carry higher amounts of
biological material. Lastly, eolian soils are wind-deposited sand or silt. Eolian soils may have
been the surface of another type of soil, but becomes the parent material when it is eroded and
redeposited. The most common type of this soil on Fort Bliss is the Copia series, which formed
in material deposited on an old alluvial basin floor (Sprankle 2004).

Climate also has a role in soil formation as temperature, precipitation, and wind all play important
roles. Temperature affects “the rate of decomposition of parent material, the rate of biological
activity, and the rate of chemical change within both the organic and inorganic materials”
(Sprankle 2004: 200). Precipitation affects the makeup of the soil because increased rainfall in a
particular area can increase the amount of organic particulates in the soil, making it darker.
Precipitation also increased plant growth, which in turn increased the break down of the soil
matrix and the retention of the modified soil (Sprankle 2004). Wind not only causes the
movement of soil, but in so doing can also affect the chemical makeup of the soil, i.e. wind
carries alkaline dust into an area of pre-existing soils.

Topography (as the location of the soil on the landscape) is a factor in soil production. The two
parts of topography that affect the soil are slope and aspect. The slope of the land affects the
water retention of the soil, the amount of erosion present, and the depth of the soils. The aspect
of the land affects the amount of sunlight the land receives and therefore the temperature and the
amount of moisture the land receives and therefore the amount of bioturbation (Sprankle 2004).

The last factor to have an effect on soil formation is plant and animal life, or bioturbation. Plants
change the chemical makeup of the soil through decomposition, increase porosity of the soil, and
encourage the formation of structural units or aggregates (Sprankle 2004). Animals, from micro[’
organisms to mega-fauna affect the soil in a multitude of ways. Micro-organisms decompose
organic remains, affecting soil chemistry; larger organisms can change soil chemistry as well as
physically mix the soil.

There are approximately 90 different soil types currently recorded on Fort Bliss Military
Reservation (Table 2.2). Due to the complexity of the soil types present on Fort Bliss, for the
purpose of illustrating soil distribution the soil types will be consolidated into eight categories
(Map Units) under three subgroups as defined by Sprankle (2004). Subgroup 1 contains Map
Units 1, 2, and 3, that are composed of soils located on the floor of the Tularosa Basin, Subgroup
2 contains Map Units 4 and 5, which are composed of soils on the fan piedmonts, and Subgroup 3
contains Map Units 6, 7, and 8, which consist of soils identified on hills and mountains (Figure
2.3).

Map Unit 1. Copia-McNew-Elizario Association- Primarily composed of gently sloping, well
drained and excessively drained, and very deep soils on alluvial flats and dunes on the basin
floors. The general slope is 2 to 5 percent. Minor soils also included in this group are Foxtrot
and Patriot soils on alluvial flats on basin floors and Pendero soils on sand sheets on basin floors.
The list of all the soil types present in this group in order of largest surface coverage to smallest
are McNew-Copia-Foxtrot complex (1-5 percent slope), Copia-Patriot complex (2-5 percent
slope), Elizario-Copia complex (2-5 percent slope), McNew-Copia complex (2-5 percent slope),
Copia-McNew-Pendero complex (1-5 percent slope), Pendero-Copia-Nations complex (2-5
percent slope), McNew sandy loam (1-3 percent slope), Cavalry loamy fine sand (1-3 percent
slope), Delnorte-Canutio complex (3-15 percent slope), Wessly-Copia complex (1-3 percent
slope), and Caticon silty clay (1-3 percent slope).
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Table 2.2.
Summary of Principal Soil Series Occurring on Fort Bliss.

Soil Order Subgroup Typical Parent Material Typical Depth  Group
Series Landscape Profile to No.
Name Context Subsaoil

(cm)
Aguena Ustic Dune on hill Eolian sands A-C 80 8
Torripsamment
Aguja Typic Mountain Colluvium A-Bw1-Bw2[] 80 7
Haplustolls derived from tuff  BC-Cr-R
Allamore Lithic Ustic Hill Colluvium over A-Bk1-Bk2 80 8
Haplocalcids sandstone R
Altuda Lithic Hill Colluvium A-Bk-R 80 8
Calciustolls derived from
limestone
Arbol Lithic Mountain Colluvium A-Bw1-Bw2[] 80 7
Haplustolls derived from tuff ~ Cr-R
Armesa Ustic Inset fan on fan Eolian sands A-Bw-Bk1(] 80 5
Haplocalcids piedmont over calcareous  Bk2-Bk3[]
upland alluvium Bk4
derived from
limestone
Bankston Ustic Hill Colluvium A-Bk1-Bk2[ 80 4,8
Haplocalcids derived from R
dolomite and/or
limestone
Bissett Ustic Hill Colluvium Ak-Bk-R 80 8
Haplocalcids derived from
limestone
Brewster Lithic Mountain Colluvium A1-A2-R 80 7
Haplustolls derived from
monzonite
Cale Aridic Valley Alluvium derived  A1-A2-Btk1(] 80 6
Argiustolls from limestone Btk2-Btk3[
Btk4 Bk
Canutio Typic Fan piedmont Gravelly Ak-BCk 80 1
Torriorthents alluvium
Caticon Vertic Lakebed on Alluvium and/or  A-Bw1-Bw2[] 80 1
Haplocambids basin floor clayey pluvial Bk1-Bk2
lacustrine
deposits
Cavalry Typic Alluvial flat on Alluvium and/or ~ A-Bt-Btk(] 80 1
Calciargids basin floor eolian sands Bk1-Bk2
Chaparral Ustic Erosion remnant  Gravelly A-Bw1-Bw20] 80 4
Haplocambids on fan piedmont,  alluvium Bw3-C1-C2[]
alluvium fan C3
Chipotle Ustic Inset fan on fan Alluvium derived  A-2C1-3C2[] 80 7
Torrifluvents piedmont from tuff 4C3-5C4
Chuzzie Pachic Stream terrace Alluvium derived  A-C1-C2[] 80 7
Haplustolls from monzonite 2C3-2C4

and/or tuff
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Table 2.2.
Summary of Principal Soil Series Occurring on Fort Bliss.

Soil Order Subgroup Typical Parent Material Typical Depth  Group
Series Landscape Profile to No.
Name Context Subsoil

(cm)
Condrone Ustic Inset fan on fan Eolian sands A-2Bt10] 80 4
Haplargids piedmont over alluvium 2Bt2-2Bt3[]
derived from 3Bt4
igneous rock
Copia Typic Dune Eolian sands A-C1-C20 80 1,2,3
Torripsamments C3-C40
2Btkb
Crossen Calcic Fan remnant Alluvium and/or  A-Bk1-Bk2 80 4
Petrocalcids colluvium Bkm-BCk1
derived from BCk2
limestone
Crotalus Ustic Mountain Colluvium A-Bk1-Bk2[] 80 7
Haplocalcids derived from tuff  Bk3-Bk4
Deama Lithic Hill Colluvium A-Bk-R 80 6
Calciustolls derived from
limestone
Delnorte Calcic Fan piedmont Gravelly Ak-Bk-Bkm- 80 1
Petrocalcids alluvium BCk
Double Ustic Alluvial fan Calcareous A-Bw1-Bw2(] 80 5
Haplocambids alluvium derived  Bw3
from limestone
Dozer Lithic Hill Colluvium A-C-R 80 6
Torriorthents derived from
limestone
Elizario Typic Alluvial flat on Eolian sands A-2Btk1(] 80 1
Calciargids basin floor over alluvium 2Btk2[]
2Btk3-3Bk1(]
3Bk2-4C
Enash Pachic Mountain Gravelly A-C1-C20] 80 7
Haplustolls alluvium and/or C3-C4-C5
gravelly
colluvium
derived from tuff
Foxtrot Argic Alluvial flat on Eolian sands A-2Btk10] 80 3
Petrocalcids basin floor over alluvium 2Btk2(]
2Bkm-3Bk
Globe Chromic Lake plain on Clayey pluvial A-Bw-Bss10] 80 4
Haplotorrerts basin floor lacustrine Bss2-C
deposits
Hueco Argic Basin floor Eolian sands A-Bt1-Bt2[] 80 3
Petrocalcids over alluvium Bkm-C
Infantry Calcic Fan piedmont Alluvium derived  A-Bk-Bkm 80 4
Petrocalcids from limestone 2BCk10
and/or eolian 3BCk2[
sands 4BCk30
5BCk4
Jerag Ustalfic Fan piedmont Eolian sands A-Bt-Bk- 80 5
Petrocalcids over alluvium Bkm-2Bk

derived from
limestone
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Table 2.2.
Summary of Principal Soil Series Occurring on Fort Bliss.

Soil Order Subgroup Typical Parent Material Typical Depth  Group
Series Landscape Profile to No.
Name Context Subsaoil

(cm)
Malargo Ustic Fan piedmont Alluvium derived  A-Bw-By1[J 80 4
Haplogypsids from limestone By2
and/or gypsum
Mariola Ustalfic Fan piedmont Eolian sands A-Bt-Btk-Bk 80 8
Petrocalcids over alluvium Bkm1|
Bkm2-2Bk
McNew Typic Alluvial flat on Eolian sands A-Btk10] 80 1
Calciargids basin floor over alluvium Btk2-Btk3 L
Btk4-Btk5-C
Missile Ustic Fan piedmont Alluvium derived  A-Bk-Bkm[J 80 4
Petrocalcids from igneous 2Bk1-2Bk2[]
rock 2Bk3-2Bk4
Modeama Typic Hill Colluvium A-Btk-Bk-R 80 6
Argiustolls derived from
limestone
Nations Typic Alluvial flat on Eolian sands A-2Bw1(] 80 1,3
Petrocalcids basin floor over alluvium 2Bw2[]
3Bkm-3Bkl( ]
4Btkb-5C
Oryx Ustic Inset fan on fan Calcareous A-2C1-3C2[] 80 5
Torrifluvents piedmont alluvium derived  3C3
from limestone
Patriot Typic Alluvial flat on Eolian sands A-Bt-Btk10J 80 1
Calciargids basin floor over alluvium Btk2-Btk3[]
Bk1-Bk2(1
Bk3
Penagua Typic Mountain Colluvium Ak1-Ak2(] 80 6
Calciustolls derived from Bk1-Bk2(]
limestone Bk3-Bk4
Penalto Petrocalcic Hill Gravelly Ak1-Ak2(] 80 6,8
Calciustolls alluvium derived  Bkm1(]
from limestone Bkm2[]
Bkm3-
Pendero Typic Sand sheet on Eolian sands A-Bw-Bt10] 80 1,2
Haplargids basin floor Bt2-Btk1([]
Btk2-Bk
Philder Calcic Erosion remnant  Eolian sands A-Bw-Bk[ 80 5
Petrocalcids on fan piedmont  over alluvium Bkm1J
derived from Bkm2-2Bk
limestone
Piquin Typic Terrace Alluvium A-Bk1-Bk2 80 2
Haplocalcids Bk3-Bk4-C
Poblano Pachic Mountain Alluvium and/or  A-Bt1-Bt2(] 80 7
Argiustolls colluvium Bt3-Btk-Crk-
derived from R
monzonite
Reduff Lithic Ustic Mountain Colluvium A-C1-C2-R- 80 7
Torriorthents derived from tuff
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Table 2.2.
Summary of Principal Soil Series Occurring on Fort Bliss.

Soil Order Subgroup Typical Parent Material Typical Depth  Group
Series Landscape Profile to No.
Name Context Subsoil

(cm)
Reyab Ustic Inset fan on fan Alluvium derived  A-Bw1-Bw2(] 80 4,5
Haplocambids piedmont from limestone C
Rotagilla Lithic Mountain Colluvium A-Bw1-Bw2[] 80 7
Haplustolls derived from R
monzonite
Salado Ustic Fan piedmont Calcareous A1-A2-Bw[] 80 5
Haplocalcids alluvium derived = Bk1-Bk2[J
from limestone Bk3-Bk4
Silktassel Aridic Lithic Mountain Colluvium A1-A2-Bt10 80 7
Argiustolls derived from tuff ~ Bt2-R
Sonic Ustifluventic Inset fan on fan Alluvium derived A-Bw1-Bw2[C 80 4,8
Haplocambids piedmont from limestone Bw3-Bw4
Sotol Aridic Mountain Colluvium A-Bt1-Bt2(] 80 7
Argiustolls derived from C-Cr-R
monzonite
Stallone Aridic Alluvial fan Debris flow A-Bw-C10] 80 7
Haplustolls deposits derived  C2-C3
from monzonite
Stealth Arenic Ustic Inset fan on fan Eolian sands A-Bw-Bt[J 80 5
Calciargids piedmont over alluvium 2Bk1-3Bk2
Thaad Pachic Mountain Colluvium A1-A2-Bt10J 80 7
Argiustolls derived from tuff  Bt2-Bt3-R
Tinney Ustic Inset fan on fan Alluvium A-Bw-2Bt[] 80 4
Calciargids piedmont 3Bk1-3Bk2[]
3Bk3
Tuftuff Pachic Mountain Colluvium A1-A2-A30J 80 7
Argiustolls derived from tuff  Bt1-Bt2-R
Wessly Typic Depression on Alluvium A-Bk1-Bk2[] 80 1
Torriorthents alluvial flat on Bk3-Bk4[]
basin floor Bk5-Bk6
Yippin Typic Erosion remnant  Alluvium derived  A-Bw1-Bw2[ 80 2
Haplocalcids on fan piedmont  from igneous Bk1-Bk2-C
rock
Map Unit 2. Pendero-Copia-Piquin Association- Primarily composed of gently sloping to

strongly sloping, somewhat excessively drained and excessively drained, and very deep soils on
sand sheets, dunes, and relict terraces on basin floors. The general slope is 2-15 percent. Yippin
soils are also included in this group and are located on erosion remnants on fan piedmonts. The
list of all the soil types present in this group in order of largest surface coverage to smallest are
Pendero fine sand (2-5 percent slope), Copia loamy fine sand (5-15 percent slope), Piquin very
gravelly sandy loam (5-15 percent slope), and Yippin loamy sand (2-5 percent slope).
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Figure 2.3. Simplified map of soil distribution on Fort Bliss.
(adapted from Sprankle 2004)
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Map Unit 3. Copia-Nations-Hueco Association- Primarily consisting of nearly level to gently
sloping, excessively drained and well drained, and moderately deep and very deep soils on
alluvial flats and dunes on basin floors. The general slope is 0-5 percent. Foxtrot soils are also
included in this group and are located on alluvial flats on basin floors. The list of all the soil
types present in this group in order of largest surface coverage to smallest are Copia-Nations
complex (1-3 percent slope), Hueco loamy fine sand (1-3 percent slope), and Foxtrot-Copia
complex (0-5 percent slope).

Map Unit 4. Reyab-Infantry-Crossen Association- Primarily consisting of nearly level to strongly
sloping, well drained, and very shallow, shallow, and very deep soils on inset fans and erosion
remnants on fan piedmonts. The general slope is 0-10 percent. Minor soils in this group include
Mariola soils on erosion remnants on fan piedmonts and Sonic soils on inset fans on fan
piedmonts. The list of all the soil types present in this group in order of largest surface coverage
to smallest are Reyab silt loam (0-3 percent slope), Infantry-Sonic complex (3-10 percent slope),
Crossen-Tinney complex (1-3 percent slope), Tinney loam (1-3 percent slope), Missile very
gravelly fine sandy loam (3-15 percent slope), Crossen gravelly fine sandy loam (2-5 percent
slope), Malargo silt loam (1-3 percent slope), Condrone sand (2-5 percent slope), Chaparral
gravelly sandy loam (2-5 percent slope), and Globe clay (0-1 percent slope).

Map Unit 5. Jerag-Reyab-Armesa Association- Primarily composed of nearly level to gently
sloping, well drained, and shallow and very deep soils on inset fans and on fan piedmonts. The
general slope is 0-5 percent. Minor soils in this group include Philder soils on erosion remnants
on fan piedmonts and Oryx soils on inset fans on fan piedmonts. The list of all the soil types
present in this group in order of largest surface coverage to smallest are Jerag very fine sandy
loam (1-5 percent slope), Reyab loam (0-5 percent slope), Jerag-Armesa complex (2-5 percent
slope), Armesa-Salado complex (1-3 percent slope), Philder-Jerag complex (2-5 percent slope),
Oryx loam (1-5 percent slope), Salado loam (1-3 percent slope), Double silt loam (2-5 percent
slope), Oryx-Reyab complex (1-3 percent slope), and Stealth loamy fine sand (2-5 percent slope).

Map Unit 6. Deama-Rock Outcrop-Penalto Association- Primarily consists of moderately
sloping to very steep, well drained, and very shallow and shallow soils and Rock outcrop on hills.
The slope is generally 2-65 percent. Minor soils in the group include Cale soils in valleys and
Modeama and Penagua soils on mountains. The list of all the soil types present in this group in
order of largest surface coverage to smallest are Deama-Rock outcrop complex (5-65 percent
slope), Deama-Penalto-Rock outcrop complex (5-65 percent slope), Dozer-Rock outcrop complex
(5-65 percent slope), Cale silt loam (2-5 percent slope), Penagua-Modeama-Rock outcrop
complex (15-35 percent slope), and Modeama-Rock outcrop complex (5-15 percent slope).

Map Unit 7. Brewster-Rock Outcrop-Stallone Association- Primarily consists of moderately
sloping to very steep, well drained, very shallow, shallow, and very deep soils, and Rock outcrop
on alluvial fans and mountains. The slope is generally 5-90 percent. Minor soils in this group
include Chipotle soils on inset fans, Sotol and Crotalus soils on mountains, and Chuzzie soils on
stream terraces. The list of all the soil types present in this group in order of largest surface
coverage to smallest are Rock outcrop-Brewster complex (65-90 percent slope), Stallone
extremely bouldery sandy loam (5-15 percent slope), Chipotle extremely gravelly sandy clay
loam (0-3 percent slope), Reduff very gravelly loam (35-65 percent slope), Brewster very
gravelly loam (35-65 percent slope), Rock outcrop-Rotagilla complex (65-90 percent slope),
Sotol gravelly loam (15-35 percent slope), Arbol extremely gravelly loam (35-65 percent slope),
Rock outcrop-Arbol complex (65-90 percent slope), Rotagilla very gravelly loam (35-65 percent
slope), Rock outcrop-Reduff complex (65-90 percent slope), Crotalus extremely gravelly loam
(15-35 percent slope), Chuzzie very gravelly loam (0-3 percent slope), Silktassel very gravelly
loam (0-3 percent slope), Rock outcrop-Silktassel complex (65-95 percent slope), Brewster very
bouldery loam (35-65 percent slope), Aguja-Rock outcrop complex (35-65 percent slope), Thaad
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extremely gravelly loam (15-35 percent slope), Poblano very gravelly clay loam (5-35 percent
slope), Tuftuff extremely gravelly loam (15-35 percent slope), Enash very gravelly loam (3-8
percent slope), and Rotagilla very bouldery loam (35-65 percent slope).

Map Unit 8. Bissett-Altuda-Rock Outcrop Association- Primarily consists of moderately sloping
to very steep, well drained, very shallow and shallow soils, and Rock outcrop on hills. The slope
is generally 5-65 percent. Minor soils in this group include Bankston and Allamore soils on hills.
The list of all the soil types present in this group in order of largest surface coverage to smallest
are Bissett-Rock outcrop complex (5-65 percent slope), Altuda-Rock outcrop (5-65 percent
slope), Sonic very gravelly fine sandy loam (1-15 percent slope), Bankston extremely channery
loam (8-35 percent slope), Mariola fine sandy loam (1-3 percent slope), Allamore very gravelly
loam (10-35 percent slope), and Aguena fine sand (5-35 percent slope).

FLORA AND FAUNA

Modern Vegetation

Similar to the soils, vegetation on Fort Bliss is strongly conditioned by landscape position,
elevation, and parent materials (Kenmotsu 1977; Satterwhite and Ehlen 1980). The vegetation on
the fort is transitional between the Chihuahuan Desert and the Southern Great Plains (Shreve
1942), and is included within the Chihuahuan Desert Biotic province. Although some grasses
more typical of the southern short-grass prairie occur, the plants in the bolson are for the most
part typical of the Chihuahuan Desert, and consist primarily of grasses, forbs, and shrubs adapted
to xeric conditions. The higher elevations, in contrast, are dominated by grasses and trees
indicative of greater moisture. There is considerable evidence that grassland was considerably
more widespread on the bolson floor prior to historic disturbance, which allowed the xeric species
to invade and dominate. Principal plants occurring on the installation are listed in Table 2.3.

Table 2.3
Flora of the Fort Bliss Region

Family Taxon Common Name Ethnobotanical Uses
Pteridaceae Cheilanthes Alabama lipfern

alabamensis
Cupressaceae Juniperous One-seeded juniper; variety of medicinal, food, and

monosperma cedar material uses
Pinaceae Pinus edulis pifion pine, food source (nuts); variety of
(pine family) twoneedle pinyon sealing and adhering uses (sap);

construction material (wood)

Ephedracaea Ephedra aspera popotillo; Mormon tea
(ephedra family)
Ephedra trifurca long-leaf ephedra; medicinal (for diarrhea); beverage
Mormon tea
Poaceae Andropogon gerardii Big bluestem
(grasses)
Aristida adscensionis six weeks three-awn
Aristida divaricata Poverty three-awn
Aristida longiseta three-awn
Aristida pansa Wooten'’s three-awn
Aristida purpurea purple three-awn
Bo