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EDITOR'S NOTE

The Chaco Center, a joint National Park Service/University of New
Mexico facility, was established in 1971 to conduct multidisciplinary
research in and about Chaco Canyon National Monument, New Mexico. One
of the Center's missions is to disseminate information resulting from
its various programs to those individuals and institutions involved in
similar or related types of research. Most monographs concerning major
projects of the Center will be issued as numbers of the National Park
Service Publications in Archeology series.

Other reports, prepared by staff members of the Chaco Center or
individuals collaborating with the Center, may be relatively short or
may deal with more specific research problems, and thus may not warrant
the widespread distribution of the major monographs. Nevertheless,
they are significant contributions to knowledge, and need to be made
available to those concerned. With this goal in mind, Dr. Robert
Lister established the Reports of the Chaco Center series in 1976 as a
mechanism to provide limited distribution of copies of these papers in
an economical and timely fashion. 1 assumed the editorship of the
series in 1978, when Dr. Lister retired.

The Reports of the Chaco Center include papers based on research
in the Chaco Canyon area proper, or on Chaco-related phenomena in the
larger San Juan Basin. Most archeological reports will be prepared by
staff members of the Division of Cultural Research, while studies in
other fields will be written by collaborating scholors.

The Chaco Center maintains an up-to-date list of all published
papers, reports and monographs dealing with Chacoan or Chaco-related
research sponsored by or carried out in collaboration with the Center,
regardless of where they might be published. This list, entitled
"Contributions of the Chaco Center," is available on request from the
Division of Cultural Research, at the address given on the opposite

page.

This is Report Number 3. The first two Reports dealt primarily
with remote-sensing techniques and expériments. Reports 4 and 5 have
been published. The sixth Report, dealing with the architecture and
dating of Chetro Ketl, one of the large sites in Chaco Canyon, is
presently being edited.
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FOREWARD

The National Park Service's Division of Cultural Research, also
known as the Chaco Center, completed the majority of its planned field
investigations in the Chaco Canyon area in the'late 1970's, and began to
focus its efforts on the analysis and interpretation of the data recov-
ered. Even before finishing our field work, however, it became apparent
that answers to the archaeological problems of Chaco could not be deter-
mined from analyses of data derived solely from the Canyon area itself.
We began to realize that we were dealing with the tip of the iceberg--
much of Chaco lay far outside the Canyon. Chaco influence elsewhere in
the San Juan Basin had, of course, long been known to archaeologists,
but its extent and degree of refinement was only just beginning to be
appreciated.

Realizing that we were dealing with a refined, complex, socio-
economic and political system, we felt it imperative to broaden our in-
vestigations to include survey and reconnaissance of Chaco-related sites
elsewhere, and most importantly, to extend this effort to the village
sites which comprised the prehistoric communities surrounding the outly-
ing Chacoan structures. Initially, three sites were chosen for investi-
gation: Bis sa'ani, Peach Springs, and Pierre's, and the three Chaco
Center archaeologists assigned to the project have reported the findings
of their intensive survey here. However, they have also taken the op-
portunity to go beyond the data from those three sites to compile an as-
sessment and evaluation of most of the known Chacoan outliers in the San
Juan Basin. This effort was taken in cooperation with another study
carried out by Mike Marshall, John Stein, and Richard Loose, and, I
feel, is very successful in complementing their work.

As witnessed by Chapter 5 of this report, the authors have compiled
a plethora of new data on the outlier phenomenon from a combination of
extensive reconnaissance and literature review. The following synthesis
and interpretation of these and other data, presented in Chapters 6 and
7 from the standpoint of a prehistoric regional system, will, I feel, be
of lasting benefit to researchers interested in approaching the complex
Chaco phenomenon which dominated the San Juan Basin in the eleventh and
twelfth centuries, A.D. Further, the report most certainly will be very
effective in assisting land managers to carry out their responsiblity of
protecting and preserving the Chaocoan outliers.

W. James Judge
December, 1982
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1

OBJECTIVES AND MEANS OF THE SURVEY

Introduction to the Problem

Within northwestern New Mexico, the Chaco Basin of approximately
11,500 km?2 is drained by an ephemeral watercourse known commonly as
the Chaco Wash, or, more wishfully, the Chaco River. Although the
meaning and origin of the word Chaco are unclear, the term is historic-
ally associated with the section of the wash enclosed by a shallow
sandstone canyon, famous for its Anasazi ruins. The dense concentra-
tion of sites in Chaco Canyon, including some of the largest structures
within the Chaco and San Juan Basins, has long suggested its prehis-
toric importance. The recent documentation of prehistoric Anasazi
roadways that converge on the canyon from surrounding areas has only
served to strengthen this belief. Chaco Canyon appears to have been
the most important center of prehistoric settlement within the San Juan
Basin during the eleventh and early twelfth centuries A.D. Given the
prominence of the canyon archaeologically, the term Chacoan is also
applied to descriptions of Basketmaker III to Pueblo III Anasazi
archaeology of much of the San Juan Basin (Figure 1). (The key to sym-
bols used in several figures in this report is shown in Figure 2.)

The San Juan Basin (ca. 40,000 km2), which embraces the Chaco
Basin within its south-central expanse, is a structural feature formed
by surrounding monoclines, uplifts, platforms, and slopes (Fassett and
Hinds 1971). Topographically, the San Juan Basin is bounded on the
north by the San Juan and La Plata Mountains, Mesa Verde, and Sleeping
Ute Mountain. On the west, Carrizo Mountain, the Chuska Mountains, and
the Defiance Plateau rim the basin, while to the south less severe
limits are formed by the Zuni Mountains. On the east the Nacimiento
Mountains and the Jemez Caldera are the major features, lying just east
of the Hogback Monocline, which structurally forms the east basin edge.
Natural corridors into the basin are present to the northwest and
southwest where the boundary mountains and plateaus give way to gra-
dually sloping plains. Along the east and south perimeters, shallow
valleys and low plateaus provide easy access as well.

Outside Chaco Canyon, in the expansive San Juan Basin, Chacoan
students have long noted the presence of sites exhibiting architecture
and ceramics characteristic of the major Chaco Canyon sites. Chacoan
architecture also occurs at sites with assemblages dominated by San
Juan and Chuskan series ceramics. More recently, it has become ap-
parent that many of these outlying sites occur within major Anasazi
gsite aggregations or communities and are linked to Chaco Canyon via
prehistoric roads. The term outlier has come into popular usage to em-
phasize the geographic location of these communities relative to Chaco
Canyon.
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Figure 1.

The Chacoan system.

OUTLYING CHACOAN STRUCTURE OR MAJOR CHACO CANYON STRUCTURE (TREATED IN THIS $TUDY)

OUTLYING CHACOAN STRUCTURE AND ASSDCIATED COMMUNITY (INNER CIRCLE OR DOT KEYS TREATMENT OR NON-TREATMENT)

OUTLYING CHACOAN STRUCTURE AND PRDBABLE ASSOCIATED COMMUNITY (INNER CIRCLE OR DOT KEYS TREATMENT OR NON-TREATMENT)
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RECONNATSSANCE AREAS INCLUDE THE
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Early Pueblo III (1050-1175).



SYMBOLS USED IN FIGURES
SITE TYPES

Chacoan Structure

Great Kiva

Small House

Field House

Miscellaneous Limited Use
Navajo

Lithic ( Possible Archaic)

Prehistoric Road, or Linear Feature Tentatively
Identified as a Road

FEATURES

s\ Or

N N Nelg

Rubble

Refuse

Scattered Rock ( Probable Structure Debris )
Projected Wall

Probable Wall as Indicated by Rubble Contour
Visible Wall

Second Story Rooms

Third Story Rooms

Tunnel Entrance

Spring

Figure 2. Symbols used in Figures.
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Examples of widely recognized outlier sites with Chacoan architec-
tural features and, in some instances, Chacoan (Cibolan) ceramics are
Aztec Ruin (Morris 1928), Chimney Rock Pueblo, (Eddy 1977; Jeancon and
Roberts 1924), Lowry Ruin (Martin 1936), Kin Ya'a (Bannister 1965;
Holsinger 1901), Village of the Great Kivas (Roberts 1932), Allantown
(Roberts 1939), and Salmon Ruin (Irwin-Williams 1972, 1975). A number
of these sites are known to have associated smaller sites, and at a
few, prehistoric roads have been documented. :

While archaeologists have not doubted the "Chacoan" affinities of
architectural features at these sites, debate continues concerning why
sites up to 130 km distant from Chaco Canyon should display such strik-
ing morphological similarity. Early explanations included migration
and resettlement of Chacoan groups or diffusion of Chacoan culture
(Gladwin 1945:144-45; Martin 1936:103,205; Morris 1939:53,205; Roberts
1932:157). The great number of contemporaneous Chacoan outliers
documented in recent years, however, has eliminated migration as a
valid explanation, while diffusion in its traditional sense has been
abandoned by many anthropologists because of its lack of explanatory
value (Martin and Plog 1973:256-60).

The theoretical reorientations of the last 15 years, as well as
substantial gains in empirical knowledge of Chacoan prehistory, have
generated a great number of papers that have focused on the problem of
outlier sites (Allan and Broster 1978; Altschul 1978; Cordell and Plog
1979; Drager 1976; Ebert and Hitchcock 1973; Frisbie 1972; Grebinger
1973; Irwin-Williams 1972; Judge 1979 [presented in 1976]; Loose 1976,
1979; Lyons and Hitchcock 1977; Morenon 1977; Powers 1974; Schelberg
1979; Snow 1977; Tainter and Gillio 1980; Toll 1978; Vivian 1970a,
1970b; Winter 1980). While these papers vary substantially, virtually
all have viewed Chacoan outliers and the associated roads as material
evidence of a large, complex socioeconomic system, or interaction
sphere. Consistently postulated elements of the "Chacoan system" are
resource redistribution, social ranking, and task specialization, all
important aspects of chiefdoms (Earle 1977, 1978; Fried 1967; Peebles
and Kus 1977; Sahlins 1958, 1963; Service 1962, 1975). Local develop-
ment of this social system is argued or implied in a number of instan-
ces. Some of the more comprehensive, systemic models stress that local
development involved the evolution of a complex level of society that
reflected the Anasazi response to the environment of Chaco Canyon or
the San Juan Basin (Grebinger 1973; Judge 1979; Toll 1978).

Other researchers, while not denying the importance of local eco-
logical adaptation, propose that the major impetus for the Chacoan
florescence was provided by Mexican influence (DiPeso 1968a, 1968Db,
1974; Frisbie 1972; Hayes 1981; Kelley and Kelley 1975; Reyman 1971,
1978). They purport that Mexican pochteca, through cooperation or
coercion, masterminded the Chacoan development. Lister (1978)
approaches the problem from a more cautious stance, emphasizing that
while the presence of Mexican traits is undeniable, the type or degree
of culture contact is not yet identifiable.




In 1976, when we initiated the Chaco Center outlier survey and re-
connaissance, Chacoan outliers had not received much attention. It is
the intent of the present volume to address that need. Archaeological
data are presented on a number of outlier communities not previously
documented, and conclusions concerning the Chacoan system are made on
the basis of original data and analyses from a larger sample of sites
(36 outlier sites and communities). The depth of treatment here allows
the generation of specific ideas that provide a beginning point for
future research. Finally, the utility of archaeological survey
analysis on a regional scale is strongly suggested.

The only other recent archaeological survey that has exploited the
potential of the San Juan Basin data base is Anasazi Communities of the
San Juan Basin (Marshall et al. 1979). Although it is oriented largely
toward presentation of data and identification of significant cultural
resources of all Anasazi time intervals, the majority of communities
identified are believed to have been integrated into the Chacoan
system. As such, the book forms a companion volume to this study.
Concerted effort to record comparable types of data, using similar
techniques, has been made since the inception of both projects in 1976.
Data and ideas have been freely traded since that date to the
betterment of both studies.

The Problem and Theoretical Considerations

The existence of prehistoric roadways interconnecting outliers and
Chaco Canyon sites and the occurrence throughout the San Juan Basin of
Anasazi structures exhibiting Chacoan architectural attributes form
strong, primary evidence for site interaction on a regional scale from
ca. A.D, 900 to 1175. The terms Chacoan phenomenon (Judge 1979),
Chacoan interaction sphere (Altschul 1978; Frisbie 1972), or Chacoan
system (as used herein) are currently employed to describe this
interactive relationship. The nature and intensity of this
interaction, and why it evolved and collapsed are essentially
unanswered questions. The goal of this volume in general is to suggest
possible answers to these problems, although our progress to date is
modest. This study in a sense is a winnowing of the data, at the end
of which we can hopefully direct better, more specific questions toward
the research problems identified above.

As detailed in the preliminary research prospectus (Judge 1976),
the primary focus of this investigation was to determine the relation-
ship between outliers and the Chaco Canyon sites. Since interaction is
presumably the very basis and reason for the existence of a regional
system, it is through examination of outlier site and community inter-
relationships from the perspectives of time, space, environment, mor-
phology, and artifact remains (lithic and ceramic) that the explication
of the Chacoan system can best be attempted.

Because of the preliminary level of this study, our approach to
analysis has been primarily inductive, allowing us to arrive



expeditiously at hypotheses that seem to best explain the observed phe-
nomena. Although no formal testing of these hypotheses has been car-
ried out, informal elimination and testing takes place throughout the
course of the study. The explanations proposed are the ones we believe
to be most feasible and supportable with regard to available data. By
utilizing these to structure further investigations, emphasizing col-
lection of data to confirm, refute, or revise what is proposed here,
the value of our approach can best be effected.

The overall theoretical perspective of this investigation combines
elements of systems theory espoused by Flannery (1968), an evolutionary
approach to the development of society (Service 1962), and a cultural
ecology orientation (Hardesty 1977). Although these theoretical per-
spectives are more assumed constants and underlying themes than empha-
sized elements, they are responsible to a great degree for the kinds of
explanations and proposals offered.

As a final note, we would like to emphasize that the model pro-
posed here stresses indigenous development of a complex cultural sys-
tem, development that resulted from Anasazi adaptation to the San Juan
Basin environment. We do not acknowledge the possible importance of
Mexican influence. Rather, we would suggest that Mexican-Anasazi
interaction was more indirect exchange through intermedaries than di-
rect intervention (redistributive exchange or intrusion by pochteca as
"prime movers" in the development of the Chacoan system).

Methodology

A planned research program of several phases included intensive
archaeological survey and reconnaissance, literature search, analysis,
and report preparation. Approximately one month of intensive field
survey at three specific outlier locations was carried out initially in
the fall of 1976. Its purpose was to provide detailed environmental
and archaeological data on a smeall number of outlier communities.
These data were then used to generate hypotheses concerning the inter-
relationship between less extensively documented outlier communities
and the Chaco Canyon sites. Abbreviated documentation of the larger
number of outlier communities was implemented through archaeological
reconnaissance (one week) and a subsequent period of literature and
archival research. While the original objective of the project was to
report on all known outlying communities, the staggering number of com-
munities that have been recorded since prevents such comprehensive
treatment. We would estimate that perhaps no more than 50-60% of the
outlying communities are now documented. Further, the 36 outlier com-
munities reported herein probably do not account for more than 20-30%
of the postulated total. Our primary purpose in reporting on this
number of site communities is to present a sample of outliers, pro-
viding a more solid basis for discussion of the outlier system from a
regional perspective.



William Gillespie, Stephen Lekson, and Robert Powers intensively
surveyed the three outlier sites between September 27, 1976, and
October 29, 1976, spending approximately 600 man-hours. The outlier
communities chosen were Bis sa'ani, Pierre's, and Peach Springs. These
selections were determined by several factors: (1) prior reconnais-
sance suggested that all were probably Pueblo II-III outlier communi-
ties, as indicated by the presence of one or more structures with
Chacoan architectural features; (2) the immediate area of each site was
archaeologically unknown; and (3) all were thought to be integral to
the Chacoan road-communication network, with one site (Pierre's) situa-
ted along a known road. Additionally, differences in geographic loca-
tion, environment, duration of occupation, and size insured some degree
of variability.

The first criterion, the presence of a structure with Chacoan mor-
phological features, is the primary criterion utilized throughout this
study as a clue to possible Chaco Canyon-outlier interaction. In addi-
tion, it is the factor that determined inclusion of most sites and
communities discussed herein.

The size of the area we chose to survey at each community was
small, based on the initial observation that a large number of sites
occurred within a short distance of the prominent Chacoan structure or
outlier. Accordingly, beginning with the Bis sa'ani community, we sur-
veyed the entire area within a 1-mile radius (1.6 km) of the Chacoan
structure. Due to the large number of visible sites at the Peach
Springs community and the excessive amount of time it would have re-
quired to record them, we reduced the survey area to a .5-mile (.8 km)
radius surrounding the outlier. The remainder of the l1-mile radius was
sampled via a series of radiating transects. The intensive survey was
concluded at the Pierre's community where a .5-mile radius around three
Chacoan structures was intensively covered, with a sample survey of all
topographic zones within the .5 - .75-mile (1.2 km) radius area.

Actual site survey was accomplished by walking linear transects,
although in some areas of heavy site density, the entire area was
covered by walking from site to site. When linear transects were em-
ployed, each individual covered a strip 20-30 m wide, allowing the crew
a total transect sweep of 60-90 m that varied according to the terrain
and visibility. When a site was located, the crew converged to record
it.

The basic categories of information recorded included vegetation,
site remains, lithics, and ceramics. While a site recording format was
followed, modifications were made in the field as deemed appropriate by
the crew. In addition, general notes on geology, topography, soils,
and vegetation were made for each survey area as a whole.

Vegetative data include plant species and density. The purpose of
recording vegetation data was to provide a rough measure of paleo-
environmental suitability for each survey area, particularly as a
source of wild plant foods and materials. The assumption that present



vegetation reflects the prehistoric flora is based on a number of re-
cent paleoenvironmental studies that suggest little environmental
change over the last 2000 years (Betancourt and Van Devender 1980; Dean
and Robinson 1977; Hall 1977; Love 1977b, 1979; Robinson and Rose
1979). If the vegetative environment of the San Juan Basin has changed
appreciably in the last 2000 years, the alteration may be more a result
of over-use by humans during both Anasazi and recent historic times
(Betancourt and Van Devender 1980).

Geological data are included to provide a background for under-
standing local topography and soils as well as to permit description of
potential sources of local lithic materials. The topographical data
add a further dimension to the description and analysis of site loca-
tion patterns.

Soil documentation is limited to field description of soils,
assessment of their arability, and means of irrigation. Because annual
precipitation is critical to determine whether crops may have been pro-
duced by the Anasazi relying solely on rainfall or whether they re-
quired supplemental irrigation, mean annual precipitation estimates for
each survey area have been calculated. Our purpose in examining soil
and precipitation was to provide a means for evaluating the agricultur-
al potential of the community areas.

Precipitation estimates have been derived using the simple linear
regression:

P est. = yr x + or - .0024 Elev.

(where P est. is the estimated mean annual precipitation in inches, and
yr X is the mean annual precipitation for the nearest weather sta-
tion, and Elev. is the difference in feet above or below the nearest
weather station). This formula, adapted from Hodges (1974:17), allows
a close approximation (5% error) of mean annual precipitation and is
based upon the observation that rainfall values within the San Juan
Basin correlate closely with elevation. Present precipitation values
and seasonal patterns appear relatively unchanged from prehistoric pre-
cipitation patterns as indicated by recent preliminary dendroclimato-
logical reconstructions of annual and seasonal rainfall for A.D.
900-1969 (Robinson and Rose 1979).

Subsequent to the field work, additional soil data were derived
from the New Mexico State University Agricultural Experiment Station,
Water Resources Research Institute, and Soil Conservation Service
(S.C.S.) research reports (Maker et al. 1973; Maker, Bullock, and
Anderson 1974; Maker, Hacker, and Anderson 1974). These provide data
on a variety of critical soil variables as well as a classification
system for determining the relative suitability of soils. This classi-
fication system, used throughout the outlier soil discussions, is as
follows:



Class 1: Few or no limitations for use as cropland under irriga-
tion. Productive, and well adapted to irrigation. High yields of most
climatically adapted crops can be obtained with good management.

Class 2: Well suited to irrigation, but with slight to moderate
limitations for sustained use under irrigation. Moderately productive,
requiring more than average management to obtain high yields.

Class 3: Moderate to severe limitations for sustained use under
irrigation, and generally not as suitable for production of as wide a
range of crops as land in Classes 1 and 2. More limited productivity,
or requiring a very high level of management to obtain moderate to high
yields.

Class 4: Very severe limitations for sustained use under irriga-
tion. Land in this class is usually suited to only a few of the cli-
matically adapted crops. Some of this land may be adapted or used for
the production of specialized crops under a very high level of manage-
ment.

Class 6: Land not suitable for irrigation.

Data on site remains are oriented toward documentation of site ar-
chitecture and refuse in addition to the relationship of site features.
This was recorded to provide the foundations for analyses of site
architecture, function, and chronology.

The lithic data are recorded according to the types of materials
present, utilizing A. H. Warren's (1967, 1979) lithic -classification
system. Following this scheme, each material is referenced by a four-
digit code. The overall purpose was to distinguish local from nonlocal
materials as a means of investigating prehistoric exchange of lithic
materials.

Ceramics are classified by ware and design style, with the primary
purpose of determining site chronology. Basic criteria upon which
classifications were made include design style, paint type, and the
presence/absence of polish. While some degree of temporal control is
sacrificed by a design style analysis, it was felt that on-site ceramic
type analysis would have been excessively time-consuming, and possibly
less accurate (see Appendix A for a detailed discussion of ceramic
analysis and sampling procedures). No collections of either lithic or
ceramic materials were made, except in a few instances where a small
sample of surface sherds was made at the request of A. H. Warren for
temper analysis.

The recording strategy for artifacts varied with the quantity and
density of refuse material exposed on the site surface. Where only
small scatters of dispersed material were present, an attempt was made
to examine all exposed sherd and lithic specimens in every portion of
the site. At sites with large scatters of dispersed material, the area
was sampled via 2-3-m-wide transects with all sherds 4-5 e¢m in diameter
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or larger examined. All exposed lithics were recorded. At sites with
large, dense scatters or major trash mounds, the deposit was sampled
via one or more 1 m-wide transects, until a sample of at least 100 or
more specimens had been examined. Within the selected transects, all
sherds 2 c¢m or more in diameter were examined, as were all lithics,
regardless of size. The remainder of each refuse area was walked in

2-3-m transects to check the general representation of the first
transect.

Each member of the survey crew recorded the same categories of in-
formation at every site, insuring basic comparability of information
and terminology. Gillespie located the site on a 7.5 topographic map
and complementary aerial photograph, taking a number of compass azi-
muths as necessary. Following this, he recorded all vegetation, soil,
and lithic data. Lekson sampled the site ceramics and took black-and-
white and/or color photographs as deemed necessary. Powers mapped the
site and recorded all architectural data. Additional comments and ob-
servations were made as warranted. Recording took from 25 minutes to
several hours, depending on the size and complexity of the site.

Because the purpose of the project was to investigate Pueblo
II-1II outlier communities, only those sites received the full record-
ing procedure. Archaic, Basketmaker III, Pueblo I, and Navajo sites
were identified and located on the map, and in many instances a few de-
scriptive comments were made. The meager amount of data recorded at
the Basketmaker III and Pueblo I sites has since proved helpful and is
included in the various discussions. Locations and information collec-
ted on both Archaic and Navajo sites are on file at the Division of
Cultural Research (formerly the Chaco Center), University of New
Mexico, Albuquerque, as are all other site data not included herein.

A fourth outlier, Halfway House, was originally slated for inten-
sive survey treatment. However, subsequent to survey of the three com-
munities, we felt that more general data from a number of outlier lo-
calities would be more informative than another in-depth survey of a
single community. As such, our final week of field time was spent in
reconnaissance at a number of Chaco Basin localities where: (1) an
outlier community was known or thought to be present; (2) high peaks
and buttes indicated the possibility of shrines or signaling stations;
and (3) little or nothing was known archaeologically.

The reconnaissance was carried out primarily by truck, with all
crew members scanning the landscape for major sites and potential fea-
tures. Binoculars were utilized to identify potential sites, saving
hours of walking. In this manner, the Dalton Pass, Grey Hill Springs,
and Standing Rock communities were discovered and recorded. Also
visited were a number of better known outliers documented by others but
not previously examined by us. Figure 1 shows the localities examined
during the reconnaissance.
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Most of the Chacoan structures visited by the reconnaissance team
(Hogback, Twin Angels, Halfway House, Great Bend, Grey Hill Springs,
Dalton Pass, Muddy Water, Standing Rock, and Casamero) were recorded
in the same detail as in the intensive survey areas. But the many
small house sites at some of these locations were either not recorded
or recording was limited to notation of location and brief summaries of
architecture and ceramics.

Following completion of the field work, a search for outliers in
both the published and unpublished literature was initiated. Site
files, archives, and personnel at the Museum of New Mexico, Laboratory
of Anthropology, School of American Research, and University of New
Mexico were consulted. An additional source of data was an outlier
"questionnaire" mailed to archaeologists who had previously worked in
the Chaco area or were intimately acquainted with its archaeology.

Since the purpose of expanding the outlier search was to provide
comparable data on a larger sample, we attempted to collect the same
environmental and archaeological data derived from the intensive sur-
vey. An obvious problem arose where previous investigators had differ-
ent research interests and did not collect the same types of informa-
tion. Where archaeological data are missing, this problem can only be
remedied by future investigation. In some instances where environ-
mental information was scanty, some recourse was provided by referring
to a number of general sources on topography (United States Geological
Survey, 7.5 Topographic Maps), geology (Dane and Bachman 1965; New
Mexico State Highway Department Geological Quadrangles), vegetation
(Camilli 1979), and soils (Maker et al. 1973, Maker, Bullock and
Anderson 1974; Maker, Hacker, and Anderson 1974). Numerous subsequent
visits by one or more of the authors to all but two of the outliers
(Sterling and El Rito) permitted further commentary on the basis of
first-hand observation.

Compilation and preliminary interpretation of the mass of data
culled from the literature search was divided among the three of us.
Gillespie assumed responsibility for the area north of the San Juan
River; Lekson, the southern areas (Rio Puerco East, Rio San Jose, Rio
Puerco West and the Zuni area); and Powers, the Chaco Basin.

Initially, analysis was divided among us, with each responsible
for writing up the data compiled during the survey. As such, the envi-
ronmental, agricultural, and lithic portions of the chapters on the
Bis sa'ani, Peach Springs, and Pierre's surveys have been written by
Gillespie, with the ceramic sections penned by Lekson, and the archi-
tectural portions by Powers. The remainder of the volume, chapters 5,
6 and 7, has been authored almost exclusively by Powers, with some
contributions by Gillespie.
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Terms and Definitions

Chronology

Since most of the dates referred to are Anno Domini, calendar
dates have not been prefaced with A.D. Temporal classification of
sites, material found on them, and discussion of developments over
time are made using Pecos Classification (Kidder 1927) instead of
the phase systems devised for specific Anasazi areas. Given the
assumption that the outliers are part of a Chacoan system,
classification according to the Chacoan chronological scale best suits
our purposes. The dates assigned to the Pecos Classification follow
the modifications introduced by Hayes (1981) that are based on the
survey of Chaco Canyon National Monument (Figure 3). Thus, when we
refer to Pueblo II or Pueblo III, we are speaking of the period as it
is dated in Chaco Canyon.

Temporal placement of sites is based on the presence of ceramics
considered chronologically diagnostic by Hayes (1981) and Windes
(1977a, 1978a) for the Cibolan series, and by others (Breternitz 1966;
Breternitz et al. 1974; Peckham and Wilson 1965) for the San Juan and
Chuskan ceramic areas. Considerably less emphasis has been placed on
the use of architectural features for temporal classification.

Use of the Pecos Classification in this manner is preferable to
either Gladwin's or Vivian and Mathews' phase systems with their
definitely local restrictions. Furthermore, resurrection of Gladwin's
Chaco Branch phase system, even for use solely within the Chaco Basin
would require not only major revisions of dates, diagnostic ceramics,
and architecture, but also alteration of his sequential Hosta Butte and
Bonito phases to allow contemporaneity. Wendorf and Lehmer (1956:
190-95) and Vivian and Mathews (1965:107-110) particularly, have dis-
cussed the problems of the Gladwinian scheme. Vivian and Mathews' re-
working of the Pueblo III portion of the Gladwin phase system (allowing
contemporary Hosta Butte, Bonito, and McElmo phases) is also out of
date and in need of revision.

Subsequent to the writing of much of this volume, Windes (Toll et
al. 1980) developed a three-phase division for the Pueblo II-III occu-
pation of Chaco Canyon. Divided into Early (920-1020), Classic
(1020-1120), and Late Bonito (1120-1220) phases, Windes' system pro-
vides needed chronological control. By including all contemporary
structures under a single phase designation, his system eliminates the
perplexity of contemporaneous phases. Had Windes' phase sequence been
devised earlier, it would have been utilized in this study.

Settlement Units
Several terms are utilized herein to delineate a hierarchy of set-

tlement units. These units not only provide a convenient analytical
framework, but also hopefully correspond to prehistoric organization.
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The most encompassing of these is the region, the area within which
Chacoan outliers occur and are believed to have interacted. The region
includes most of the San Juan Basin as well as a few adjacent peripher-
al areas such as the Great Sage Plain of southwestern Colorado and the
historic Zuni area. While the spatial limits of outliers on the east
(Highway 44) and west (Chuska Mountains) appear to be well delimited,
regional boundaries to the north and south are tentative. This re-
flects the limited amount of outlier-oriented survey conducted.

The region has been divided into subareas, each defined by a major
road system and associated outlying communities. Chaco Canyon, as the
central point of all major road systems, has been arbitrarily defined
as a separate subarea. .Identification of outlying road systems and
their associated communities as subareas is logically defendable in
that each system occurs in a separate portion of the basin, in most
instances without apparent connecting roads. Because few roads have
been defined outside the Chaco Basin, assignment of communities in
areas peripheral to a road system is not yet possible.

Within the subarea defined by each major road system, the major
settlement unit defined is the outlier community. Each community is an
aggregation of contemporaneous sites occurring within a small, circum-
scribed area, with a site density exceeding that of surrounding areas.
Site types encountered within the community include Chacoan structures,
small houses, great kivas, and a variety of limited-use sites. While
many outliers are this type of multisite community, a few outliers
appear to include only an isolated Chacoan structure.

Site Types

Of the sites that are present in communities, two types referred
to as towns and villages (Grebinger 1973; Vivian 1970a, 1970b, 1972;
Vivian, Dodgen, and Hartmann 1978) or Bonito Phase and Hosta Butte
Phase sites (Judge 1979; Marshall et al. 1979), respectively, have
received the most archaeological attention. While the first pair of
terms is widely applied to sites throughout the Southwest (Martin and
Plog 1973; Vivian and Mathews 1965), the Old World connotation of town
and village is initially confusing, particularly in contrast to the
more judiciously applied terms in other regions such as Mesoamerica
(cf. Blanton 1972; Flannery 1976:163-65; Parsons 1971; Sanders 1956:
117). The Chacoan sites to which the term town has been applied are
single, enclosed buildings rather than aggregations of public, private,
and commercial buildings organized by streets or other thoroughfares.
Similarly village is usually applied to even smaller single structures
that are assumed to have housed only a small, closely related family
group (Vivian 1970a, 1970b).

The terms Bonito Phase and Hosta Butte Phase are perhaps even more
unfortunate. As originally defined by Gladwin, they designated local
architectural and ceramic trait complexes characteristic of sequential
time periods. Subsequent research has demonstrated unequivocally that
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many sites with characteristics of these two phases were actually con-
temporary and were occupied for much longer temporal intervals. More
recently, the terms have been utilized to characterize the contemporary
but divergent town and village architectural styles, without necessari-
ly implying that such sites conform to the temporal, ceramic or other
identifying features originally recognized in the phase definitions.
The association of the term phase with Bonito and Hosta Butte, when
they are actually being used as site type names, is at best confusing.

In place of town and Bonito structure, we employ the general term
Chacoan structure. It is utilized throughout the descriptive portions
of this study prior to an analytical examination of Chacoan structure
size, morphology, and locational variability presented in chapter 6.
It is through such an analysis that patterns of Chacoan structure
variability may be recognized and a more specific Chacoan structure
typology proposed.

The specific functions of Chacoan structures are largely conjec-
tural. While portions of some excavated Chacoan structures are clearly
residential (e.g., Judd 1954, 1959; Morris 1928), the function of other
portions of these and other Chacoan structures are questionable or un-
known (Lekson et al. 1982; Marshall et al. 1979; Vivian and Mathews
1965; Windes 1981). In addition to possible functional variability
within individual Chacoan structures, the range in size and morphology
with respect to location suggests functional differences on an inter-
structural level.

As utilized here, the term Chacoan structure refers to outlier
and Chaco Canyon sites exhibiting the classic style of Chaco architec-
ture, characteristic in its highest form of the large Chaco Canyon
gites (i.e., Pueblo Bonito, Chetro Ketl) and McElmo pueblos during the
900-1175 era. Although great kivas of this time period display a num-
ber of Chacoan structure attributes, they are clearly a separate site
type, and as such are not included within the general classification.

Diagnostic morphological attributes of individual Chacoan struc-
tures include some, but not necessarily all, of the following:

1) Size: Although previous discussions have recognized the large size
of many Chacoan structures, size has not been recognized as a specific
attribute of these structures. This possibility is investigated
herein. To delineate the size range of and to discriminate size dif-
ferences between Chacoan structures, the floor area of each Chacoan
structure, was measured. This includes all enclosed plaza and upper
story floor areas.

2) Large-scale structure planning: This is indicated by large-scale
construction units (i.e., roomblocks) displaying an ordered, compact
layout. The large size of Chacoan building units and the level of
labor organization required distinguish planning at many Chacoan struc-
tures from small-scale planning (single-room to small room clusters)
characteristic at other Anasazi site types (Lekson et al. 1982).
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3) Core and veneer walls, and Chaco style masonry: Core and veneer
walls consist of two exterior wall facings and an interior rubble core.
The outside facings display Chaco-style masonry that includes the wide
variety of masonry styles documented by Hawley (1934, 1938), Judd
(1964), and Vivian and Mathews (1965). The styles are composed of
varying patterns of coursed slabs, blocks, and spalls, in varying com-
binations. Banding, or the alternate layering of stone courses of dif-
ferent thicknesses, is a technique commonly associated with the largest
Chacoan structures in Chaco Canyon.

4) Room size, ceiling height, and roofing materials: "Large" rooms and
"high" ceilings of Chacoan structures, as compared with other Anasazi
structures, have been noted repeatedly (Hayes 1981; Vivian 1970b),
although what constitutes large or high has not been fully defined. A
solution to this problem is attempted in this study through the
quantification of room sizes and ceiling heights and the establishment
of large room size and high ceiling parameters. The use of large
conifer timbers (ponderosa pine, Douglas fir, white fir) in Chacoan
structures has been documented previously, but here the use of these
timbers as a characteristic attribute of Chacoan structures is
proposed.

5) Chacoan kiva furnishings: Kivas at Chacoan structures often display
a distinctive complex of attributes including a subfloor ventilator,
six to ten horizontal log pilasters, a shallow southern bench recess,

and a western subfloor vault. A sipapu is not present in most
instances.

Since no one structure displays the entire complex of attributes,
identification of a structure as Chacoan is based on the recognition of
a varying constellation, or polythetic, complex of attributes (Clarke
1968). Even if all of the distinguishing attributes did occur consis-
tently, the identification of all features would be impossible at unex-
cavated sites where presence or absence of diagnostic features could
not be determined. Other features commonly found at Chacoan struc-
tures, including multistory construction, great kivas, and tower kivas,
may have more value for discriminating size and functional differences.
Multistory construction and great kivas, for example, occur primarily
at larger Chacoan structures.

As used above, the term Chacoan structure excludes a number of re-
maining community structure types not of the classic architectural
style. It does not imply that other site types in the community, par-
ticularly within Chaco Canyon and much of the Chaco Basin, are non-
Chacoan, although at some outliers sites do display local, non-Chacoan
architectural and ceramic affiliations.

The most prominent of the remaining site types is the village or
Hosta Butte pueblo, here termed small house site. Minimally, as ap-
plied herein, small house sites consist of four or more contiguous
rooms with an associated kiva, and refuse -- the latter in sufficient
quantities to suggest permanent occupation. The term small house is
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felt to be appropriate since the majority of these sites are unques-
tionably residential and relatively small in size compared to Chacoan
structures.

Basic architectural features distinguishing the small house sites
include the following:

1) Size: These sites are generally considered to be relatively small
in comparison to Chacoan structures, as the term small house implies.
This assumption is examined herein through quantification of small
house sizes.

2) Small-scale structure planning: The scale of planning is small
compared to Chacoan structures, involving only single rooms or room
clusters. Furthermore, there is little effort to integrate the various
units into a symmetrical and regular whole. The result is a structural
layout that has been described as "amorphous" or "unplanned" (Vivian
1970a, 1970b). Some Pueblo-1II small houses may display more
coordinated construction effort, however (Truell 1979).

3) Simple and compound masonry: Small houses are usually constructed
of tabular, block, or cobble masonry with a single stone (simple mason-
ry) or two stones (compound masonry) forming the wall breadth. Walls
are typically thin (15-30 cm), although thick masonry walls predominate
in some areas. As noted by Vivian (1970b), an increase in core and ve-
neer wall construction occurs beginning in Early Pueblo III. Masonry
at small houses displays a great deal of variability both within and
between sites. Although styles are identifiable, they appear to re-
flect a higher degree of individual expression than the more stan-
dardized masonry styles at Chacoan structures. At least within Chaco
Canyon, masonry at small houses is qualitatively inferior to that at
Chacoan structures.

4) Room size and ceiling height: The sizes of small house rooms vary
substantially, but the size of the average small house room is thought
to be smaller than the average Chacoan structure room. In Chaco
Canyon, Vivian (1970b:171) noted that living rooms average about
5.0 m2, Hayes (1981) more recently arrived at a similar figure of
6.2 m2 for 39 rooms at the small houses of Be 50 and Be 51.

Although floor to ceiling heights in small houses are assumed to
be less than in Chacoan structures, they are usually impossible to de-
termine from standing architecture as small house walls are frequently
represented only by wall stubs and collapsed masonry. Analogy to the
architecturally similar but better preserved Mesa Verde cliff ruins
suggests that 1.5-1.8-m ceilings may be expected (Hayes 1981).

5) Kiva furnishings: Small house kivas are generally smaller in diame-
ter than Chacoan style kivas at Chacoan structures. As an example, a
sample (n = 28) of excavated small house kivas in Chaco Canyon reveals
a smaller diameter (X = 4.0 m) than the sample of Chaco style kivas
(n = 65) where X = 7.1 m (Lekson et al. 1982; Truell 1982). Small
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house kivas change through time, beginning in Pueblo II as relatively
featureless structures with little or no masonry. They develop into
structures more commonly graced by masonry walls, high masonry pilas-
ters, a bench, and some type of southern recess. By Early Pueblo III
some features of both the late, classic San Juan and Chacoan style
kivas are present. These include both subfloor and above-floor venti-
lators, shallow and deep keyhole recesses, and presence/absence of

sipapus (Hayes and Lancaster 1975; Morris 1939; Smith 1964; Truell
1982; Vivian 1970b).

In addition to Chacoan structures and small houses, a variety of
limited-use sites with specific secular or religious functions have
been recognized. Use of these sites is believed to have been occasion-
al, scheduled, or seasonal, in opposition to more permanent habitation
and generalized usage of small houses.

Fieldhouses are defined as sites of 1-3 rooms, without a kiva, and
displaying a minor amount of occupational refuse. Use is assumed to
have been temporary or seasonal (Reher 1977:84; Rohn 1963:447-48;
Skinner 1965:18-21). Although there is no proof that structures
classified herein as fieldhouses did in fact function as such (e.g.,
they could represent very small permanent residences), we have attemp-
ted to apply the term judiciously -- primarily to small structures ad-
jacent to arable land. The problems of categorizing sites such as
fieldhouses and small houses prior to excavation are particularly ap-

parent in the Bis sa'ani area and will be discussed further in chapter
2.

Great kivas are large, circular subterranean or semisubterranean
structures believed to have been used for ceremonial purposes (Lekson
et al. 1982; Vivian and Reiter 1965). No rigorous attempt to document
great kiva diameters has been made. Therefore, our application of the
term great is somewhat subjective. However, all of our structures are

within the bounds of the 10-m minimum diameter given by Marshall et al.
(1979).

At sites of unclear but apparently limited or specialized usage,
general descriptive terms have been applied. Where the occurrence of
these sites is quantitatively or spatially limited (i.e., to one com-

munity), definition and description of the site type has been left to
the relevant discussion.

Alternately, descriptive names have been assigned to sites with
some shared characteristics, although they do not necessarily reflect
any single site type. Scatter has been applied to sites with surface
ceramics or lithics that lack apparent architectural features. Al-
though as scatters these sites are generically similar, uniformity in
function is not presumed. Sites designated nonhabitation have some
form of architectural remains, but it is doubtful that they served as
domestic habitations or fieldhouses. Again, functional similarity is
not assumed.
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Organization of the Report

In chapters 2, 3, and 4, data and conclusions specific to the
Bis sa'ani, Peach Springs, and Pierre's survey areas are presented.
While summary and interpretative comments for each community have been
included, they are intentionally brief as the bulk of our analytical
and interpretive effort has been reserved for discussion from the
vantage point of the region. Chapter 5 follows with outlier data
collated from the reconnaissance and literature sources. Interpretive
statements on the chapter 5 outliers are generally confined to
explanations and conclusions entertained by earlier investigators.

In chapter 6, a regional synthesis is attempted from the outlier
data presented in the previous chapters. This portion of the paper is
both summarial and interpretative, examining outlier chronology, com-
munity settlement pattern, regional settlement pattern and site organi-
zation, environment and resource variability, outlier site type vari-
ability and morphology, and outlier lithics and ceramics from a re-
gional perspective. To the degree possible, change over time is
documented or postulated, thereby presenting an evolutionary view of
the outlier phenomenon.

Chapter 7 presents a final summary and commentary on the conclu-
sions reached in chapter 6 and briefly addresses the development,
florescence, and fall of the Chacoan system.
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Figure 4.

Overview of the Bis sa'ani survey area. The Bis sa'ani
Chacoan structure is located on the shale ridge at left
center. View to northeast.
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2
THE BIS SA'ANI SURVEY

Introductory Comments

The Navajo words bisghg'p_" kini and bis sa ani,
meaning "house on top of clay” and "clay in place" (Fransted 1979:14)
are used by the local Navajo to refer to the Chacoan structure within
this survey area. The latter word has been spelled herein as
Bis sa'ani in concurrence with present informal use of this word by

archaeologists.

The Bis sa'ani survey area is in the Escavada Valley less than a
dozen kilometers east-northeast of Chaco Canyon (Figures 1 and 4). Its
elevation is 1,960 m above sea level.

Centered at the Chacoan structure, the Bis sa'ani survey area is
3.2 km in diameter, with a total area of 8.1 km. Unlike the subsequent
surveys at the Peach Springs and Pierre's communities, the entire
1.6 km-radius was intensively surveyed (Figure 5).

Despite the short distance to Chaco, no prehistoric road segments
linking Bis sa'ani to Chaco Canyon have been identified to date. Sev-
eral segments of a possible roadway extending approximately 3 km north
from Bis sa'ani (Figure 5) have been identified by Obenauf (1980), but
whether these are prehistoric or historic features is not yet known.
Because of the recent alluvial deposits that cover the Escavada Valley
floor and the easily eroded Fruitland shales that border the valley,
the question of whether the Bis sa'ani community was connected to Chaco
by a road may never be satisfactorily answered.

Physical Environment

Topography and Geology

Bedrock is actually exposed on slightly less than 10% of the sur-
face area within a 1.6 km radius of Bis sa'ani. The remainder of the
ground surface is covered by alluvial and aeolian deposits of various
forms and thicknesses. The exposures of bedrock are in three separate
locations -- a row of hills parallel and adjacent to the Escavada Wash
and two roughly parallel strips of badland that form the north and
south margins of the valley (Figure 5).

Bis sa'ani (the Chacoan structure) is rather precariously situated
on the ridge of shale parallel to, and immediately south of, the
Escavada Wash. The irregular ridge is approximately 750 m long, 20-50
m wide, and up to 20 m high. The ridge stands in isolation above the
relatively flat bottomlands on both banks of the Escavada.
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Bis sa'ani site types and microenvironmental zones.
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The valley bottom is rather broad at this location -- approxi-
mately 2 km between the bands of shale badlands that form the valley
limits. These bordering badlands rise 25-35 m above the valley bottom.
The southern ones are somewhat thicker, higher, and more continuous --
a result of the northeasterly dip of the strata.

The badlands are exposed portions of the Upper Cretaceous Fruit-
land Formation. Bands of white, light gray, and purple shale, with
frequent lenses of soft sandstone, make up most of the exposed forma-
tion. Near the crests of the southern badland are extensive layers of
hard, dark brown, and roughly tabular sandstone. This material appears
to have been the principal source of building material for all of the
sites within the Bis sa'ani survey locality. To construct the Chacoan
structure, much of this quarried rock had to be transported 1 km. Out-
crops of burned red shale are also present at the west end of the cen-
tral Bis sa'ani ridge and at the west end of the southern badlands.
Associated with a few of the burned shale outcrops is a fine-grained
red, purple, and gray chert suitable for flaking (#1042). The nearest
source area noted within the survey area was on a small hill 800 m west
of the Chacoan structure. ‘

The main drainage in the area is the Escavada Wash, an ephemeral
watercourse that flows from east-northeast to west-southwest. The wash
here is 75-200 m wide and quite shallow, with no sign of arroyo forma-
tion. Since no springs or seeps are known in the area, the Escavada is
probably the most reliable water source even though the coarse, sandy
alluvium is highly permeable. It seems likely that water could be
easily obtained by digging shallow wells in the edge of the Wash. Many
Navajo residents of the Escavada Valley obtain virtually all of their
domestic water in this fashion. In a similar situation in northeastern
Arizona, Hack (1942) has documented the Hopi practice of excavating
shallow wells in arroyo beds to obtain water for small-scale
irrigation, especially during dry years.

Apart from the wash and badlands, most of the Bis sa'ani valley
floor is covered by active aeolian deposits. Along the Escavada, these
deposits take the form of large dunes that border the wash. The loose,
alluvial sands of the wash serve as an immediate source for the dunes.
Other than a small sherd scatter (B-41), no definite Anasazi sites were
found in this area. Further away from the wash, dunes are lower, of
less distinct form, and are interspersed by numerous small, secondary
drainages. The character of these latter deposits displays consider-
able variability. The major features are summarized and described in
the following soil and microenvironmental zone discussions.

Soil Associations and Agricultural Potential
Three major soil associations are present within the survey area.
Doak-Shiprock soils are found on the mesa tops; Turley-Badland soils in

the valley; separating these two are Badland soil exposures. According
to Soil Conservation Service criteria (Maker et al. 1973), the mesa top

23



association (Doak-Shiprock) has the best overall potential for modern
irrigation agriculture, with all of its soils falling into Class 2 and
3 (see chapter 1). Highest potential (Class 1) lands are not present
in the eastern portions of the Chaco Basin. Although Class 2-3 mesa-
top lands are theoretically as good as any other Class 2-3 land within
this portion of the basin, it is probable that the mesa top could not
be dry farmed with an estimated mean annual rainfall of 234 mm (9.2
in). Although the amount of summer rainfall is the critical factor,
the annual mean falls short of Hack's (1942) 305-mm (12 in) minimum re-
quired for this type of agriculture. Given the inaccessibility of wa-
ter, irrigation of these lands with Anasazi agricultural techniques
would have been virtually impossible. Accordingly, it is believed that
these mesa-top soils supported only a minimal amount of agriculture.

The Turley-Badland association of the valley bottomlands is ap-
proximately 45% Class 2, while much of the remainder (52%) is Class 6
land (not suitable for irrigation). Class 4 soils are only minimally
represented (3%). In the Bis sa'ani area, most of the bottomland ap-
pears to be Class 2 Turley soils -- thick, grayish loams occurring on
gently sloping and undulating valley bottoms. Here lies most of the
arable land in the Bis sa'ani vicinity. The final soil association,
the Badlands, is devoid of agricultural potential.

Within the arable bottomland soils are differences in suitability
for farming. Most of the abundant secondary drainages display a very
fine-grained alluvium derived from nearby shale outcrops. These clayey
soils appear to be poorly suited for agriculture (cf. Bradfield 1971).
On the other hand, the sandy aeolian soils are of a texture more appro-
priate to farming. The best situations appear to be where there is a
thin sand cover over the finer clayey alluvium. Bradfield (1971:5ff.)
explains that the thin sand layer acts as a mulch that minimizes evap-
oration from the more retentive underlying clayey soil. The result is
sustained soil moisture. In the Bis sa'ani area, this condition is
most frequently found in the area just south of the Chacoan structure.
Here, numerous small dunes intermix with small drainage and playa
areas. By planting at the interfaces of the small dune and drainage
areas, prehistoric farmers would have been able to maximize retained
soil moisture from the dunes and runoff from the small drainages. Fur-
ther to the west are fewer dunes, and the majority of the land is clay-
ey alluvium from the badlands. Further east, the dunes are larger and
more abundant, but the drainage system is better developed with more
discrete and slightly incised stream beds, effectively draining the
area.

On the north side of the wash, conditions are less suitable for
farming. The low areas where soil moisture exists practically all con-
sist of fine-textured clayey soils nearly devoid of vegetation. San-
dier aeolian soils are largely confined to slightly elevated ridges
that lack moisture and defy any practical means of irrigation.

In discussing potential agricultural areas, the Escavada itself
must also be considered. In general, its alluvium is rather coarse,
and the possibilities of crop destruction by flooding are too great for
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the stream bed to be desirable. On the other hand, the soil moisture
must certainly have been attractive. Vivian and Mathews (1965:11)
noted that Navajos farmed in the Escavada alluvium further downstream
at the confluence with the Chaco Wash, indicating that farming in the
sandy wash itself is certainly feasible in some areas.

Given the similarity between modern precipitation trends and pre-

historic precipitation calibrated by Robinson and Rose (1979), it does:.

seem possible that agriculture may have been carried out sucessfully by
the Bis sa'ani inhabitants during some years. On the other hand, it is
probable, again judging from modern precipitation records, that crops
failed during dry years. In nearby Chaco Canyon, for example, the
years 1950-1956 received an annual mean rainfall of 178 mm (7.0 in), a
value below the already meager annual mean of 209 mm (8.2 in) averaged
from 1950 to 1978 (U.S. Department of Commerce, Climatological Data for
New Mexico). During two of these years less than 100 mm (3.9 in) of
precipitation was received, and unless all of this fell during the sum-
mer in storms substantial enough to generate runoff and replenish soil
moisture, it seems doubtful that any crop could have been produced
during these years.

Micro-environmental Zones and Vegetative Associations

In order to present and discuss the relationship of site distribu-
tion to environment and vegetation within the Bis sa'ani area, micro-
environmental zones and vegetation associations are delineated below.

The entire survey area has been subdivided into nine rather speci-
fic microenvironmental zones defined on the basis of geology, land
form, soils, and vegetation. The zone within which each site occurs is
shown in Appendix B, Table 1, and the spatial distributions of the
zones are shown in Figure 5. The microenvironmental zones are as
follows:

Zone A (Mesa top): Mostly stable aeolian deposits with dense sage
(Artemisia sp.) cover, and occasional deflation areas with exposed bed-
rock. Approximately 12% of the survey area.

Zone B (Badlands): Exposed shale, sandstone colluvium and allu-
vium in talus and outwash areas. Very little vegetation. Approxima-
tely 9% of the survey area.

Zone C (Flat Bottomlands), Zone D (Gentle Slopes), and Zone E
(Steeper Slopes): Zones of predominantly low (less than 1 m), irreg-
ular, semistable dune deposits with occasional small drainages and de-
flation areas. Vegetation is variable, with most dune associations
having sparse to moderate shrub cover. Approximately 10% of the survey
area is flat bottomlands; 22% gentle (ca. 2-5°) slopes, and 1% steeper
(ca. 5-15°) slopes.
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Zone F (Dunes): Moderately high (ca. 1-2 m) dune deposits sepa-
rated by promment secondary drainages and deflation areas. Moderate
brush cover, mostly sage (Artemesia sp.) and greasewood (Sarcobatus
vermiculatus). Approximately 10% of the survey area.

Zone G (Alluvium): Mostly fine-grained (silt and fine sand) al-
luvium of secondary washes. Some low, stable dunes are present with
deflation areas common. Vegetation sparse or absent. Approximately
18% of the survey area.

Zone H (Large Dunes): Predominantly large (over 2 m), active or
semiactive dunes. Along both banks of the Escavada, large greasewoods
(often pedestaled) are dominant. Approximately 12% of the survey
area.

Zone I (Escavada Wash): Coarse sand alluvium of the Escavada
Wash. No vegetation. Approximately 6% of the survey area.

The vegetation in the Bis sa'ani area is quite variable, ranging
from barren badlands to concentrations of large greasewood plants along
the Escavada banks. In addition to recording the vegetation character-
istic of each microenvironmental zone listed above, plant associations
in the immediate vicinity of each site were noted (Appendix B, Table
1). While the majority of these associations closely correlates with
the range of microenvironmental variability, some of the vegetation
associations at sites cross-cut the zones. Each vegetative association
is defined below:

Vegetation Association #1 (No vegetation): Badlands and some
alluvial flats.

Vegetation Association #2 (Sparse vegetation): Grasses only,

mostly sand dropseed (Sgorobolus sp.). Both badlands and mixed
alluvium as well as aeolian deposits.

Vegetation Association #3 (Shadscale association): Shadscale
(Atriplex confertifolia) dominant, with wolfberry (Lycium palladum)
occasionally present. Same topographic situations as #2.

Vegetation Association #4 (Sagebrush association): Characteristic
of the mesa tops on either side of the Escavada Valley. Various
grasses also common.

Vegetation Association #5 (Mixed sparse shrubs): Including
sagebrush and saltbush (Atri iplex canescens) with overall brush cover
sparse. Various grasses are present and occasionally dominant. Small
greasewoods and wolfberry also present in small amounts. Found in
mixed alluvium and aeolian deposits.

Vegetation Association #6 (Moderately dense mixed shrubs):
Greasewood, sage, saltbush, and various grasses and wolfberry present.
Sand dune localities.
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Vegetation Association #7 (Dense brush cover): Moderately large

greasewoods dominate with sagebrush of secondary importance. Found on
semiactive sand dunes.

Vegetation Association #8 (Very large greasewoods): Often pedes-
taled. Characteristic of the active or semiactive dunes lining the
Escavada. Soil moisture high.

Site Distributions

Geographically, the most striking pattern at the Bis sa'ani area
is the dichotomy in site distribution between the north and south sides
of the Escavada Wash. Twenty-six of the 28 identified Anasazi sites
are located on the south side of the wash. Also interesting is the ab-
sence of Anasazi sites in the southeast quadrant of the survey area
(Figure 5).

Reasons for the north-south dichotomy are not certain but may be
related to differences in agricultural productivity. As described pre-
viously, the bottomland soils south of the wash may have been more
suitable for farming than the northern flats. Of the bottomland micro-
environmental zones, the only zone whose site percentage (25%) exceeds
its land area percentage (10%) is Zone C which has flat bottomlands
with low irregular dunes, small secondary drainages, and deflation
areas (Table 1). This zone occurs immediately south of the Chacoan
structure. Associated sites are limited almost entirely to small house
and fieldhouse structures that are frequently situated at the interface
of a low dune and a small deflation or drainage area. The dune and
drainage locations of many of these sites suggest that proximity to
agricultural areas was a primary determinant in their location.

The north-south settlement dichotomy holds not only for the bot-
tomlands, but also for sites in the badlands. If we again consider
site distribution with respect to microenvironmental zones (Table 1), a
positive correlation with south badland areas is clearly indicated.
Nearly one-third of the Anasazi sites are located here on less than 10%
of the land. The association of sites with prominent situations and
bedrock outcrops is not uncommon and is characteristic of many areas in
the Chaco Basin. However, at Bis sa'ani, the association is somewhat
unusual in that the prominences are largely shale badlands. Sites in
the badlands (especially the Chacoan structure) often occupy remarkably
precarious positions. Access is difficult, the shale provides a poor
architectural footing, and, in general, the badland topography gives
the impression of being rather undesirable. Accordingly, it appears
that high visibility, availability of building material and/or defense
may have been Kkey considerations in choosing badland locations in
general. Specifically, selection of south badland locations may be
indicative of the relative proximity of the more productive bottomlands
to the south badlands.
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Table 1 Microenvironmental zones with vegetative association of Bis sa'ani survey area sites and
percentage of relationship of microenvironmental zones to Anasazi sites distributions.

Sites Percent of _
Microenvironmental in zone Zone percentage Anasazi sites Percent , Vegetative Associations
zone groups # % of survey area in zone difference 1 _ 2 3 4 5 6 7 8

Mesa Tops b
A 2 5 12 4 -8 A - = = = -1 - =
0O - - -1 - - - =
Badlands B 11 25 _ 9 32 +23 A 4 2 3 - = - - -
01 1 -« = = - - =
Mostly Dune C 7 16 10 25 +15 A2 -2 -2 1 - -

N Deposits

® D 14 32 22 14 -8 Al 21 - - - - -
0O - - = =10 - - -
E - - 1 - -1 - . . e e e - -
F 2 5 10 7 -3 A - -~ 2 - - - = -
H 4 9 12 4 -8 A - - - - - - -1
Alluvium G 4 9 18 14 -4 A1l 2 -1 =« - - -
I - - 6 - -6 - - = - = = - -

a - Difference between percent of survey area and percent of Anasazi sites.
b - A = Anasazi, O= Other (includes Navajo and lithic [possible Archaic] sites).




It is interesting that the distribution of Navajo sites is the
opposite; most of the recent sites are on the north side of the wash.
Possibly the reason for these divergent locational patterns lies in the
different subsistence practices -- herding vs. farming. Alternately,
the Navajo preference may only reflect the undesirability of fording
the Escavada during the summer thunderstorm season.

More open to question are reasons for the absence of Anasazi sites
in the southeast quadrant of the survey area, although again it appears
that agricultural suitability could be the determining factor. The
dunes in this area cover a much higher percentage of the ground surface
than in the southwest quadrant, and are often physically larger. An-
other possibly significant attribute is the presence of incised and
narrow drainage channels. Farther west, these channels open up and
flow over a much larger and more level area.

Overall, sites are inversely correlated with the density of vege-
tation cover. This is largely a reflection of the association with
badland areas. The majority of site locations feature sparse, if any,
vegetation (Table 1).

Site Remains

The physical remains found at the Anasazi sites recorded in the
Bis sa'ani area are summarized below. They are presented in more de-
tail in Table 2. Discussion of the sites is ordered by the site types
defined in the first chapter of this study.

Chacoan Structure

Layout

Situated atop a narrow and precipitous, east-west shale ridge,
the Chacoan structure has two separate roomblocks, each roughly L-
shaped (Figures 6, 7 and 8). Separated by over 105 m, the two house
blocks could be considered two different sites. However, it is more
likely that the physical restriction of this narrow and sinuous ridge
necessitated two separate blocks just as the ridgetop location elimin-
ated substantial outside plaza areas (an enclosed plaza area may be
present in the east block). Examination of the ridge indicates that
the location of each block was carefully selected. Because of the
extensive rubble that obscures many corners and individual room out-
lines, it is impossible to determine if the structure was built accord-
ing to a large-scale plan. The orientation of both house blocks is
almost due south.

The west roomblock has a total of 12 rooms and a single kiva,
while the larger east room complex, covered by more rubble, has an
estimated 25 rooms and four kivas. At least two of these rooms, at the
southern end of a projecting kiva block, are second-story chambers.
Including these second-story rooms, the combined floor area of both
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Table 2 Site layout and architectural data

Size !mzz Comments

Possible room block ki-
va. Roomblock size/
number of rooms ob-
scured by aeolian and
alluvial f£111.

Two cairns on pinnacle
south of site.

Roomblock obscured by
aeolian/alluvial fill.

Uncertain if walls form
rooms, possibly series
of terraces.

Exoeller;t long distance
visibility to north and
west.

Small cluster of stone
with sparse refuse
scattered over large
deflated area.

Little trash visible,
possibly buried.

Presence of architec—
ture indicated only by
widely scattered slabs.

Concentration of cultural
refuse, with burned adobe
roof impressions.

Sparse scatter of cul-
tural debris distributed
over large deflated area.

Probable non-habitation
site of unknown purpose.
Proximity to Chacoan
structure suggests func-
tional interrelationship.
Probable non-habitation
site of unknown purpose.

Sparse scatter of cul-
tural debris over large
deflated area.

Concentration of sherds

Sparse scatter of
sherds south of B-Q.

Sparse scatter of
sherds with two rock
concentrations repre-
senting possible
hearths or other small
features.

Scatter of refuse with -
occasional slabs.
Possibility of 1-2

rooms in vicinity.

Smll concentration of
chipped and ground
stone.

Concentration of
sherds. Possibly a

single pot break.

Estimted
Site Type/ Structure No. of No. of Masoary b Site Size Structure
Number OConfiguration _ Rooms Kivas  Type®  Trash (m)
Chacoan Structure:
Bis sa'ani 2 "L" blocks, 3r¢ 5 c,ev ts 40 x 30 1040
2-rm. isol. unit 50 x 50
Smll houses:
B-18 Rectangular 57 1? - [:] 30 x 12 80
B-20 Non-contiguous 5? 1 s,c,cv t8 24x 2 35
B-23 Rectangular 3-5? ? - 1m 35 x 10 80
B-25 Non—contiguous 3-5? ? 8;¢c ts 25 x 10 P
B-27 Non—contiguous 4-8? ? 8,C ts 25 x 10 30
B-28 2 rect. blocks 7 ? 8,c t 40 x 10 65
B-29 Arced 5-10 ? - 1m,s 30 x 30 ?
rms, 1-2
plthouses?
Limited Use Sites:
Ploldhouses:
B-1 Rectangular 2-3 - - 8 14 x 49 -
B-2 Non-contiguous 3—4d - - 8 120 x 120 -
B-5 Rectangular 3+ - 8,? - I3 x 15 -
B-8 Small rubble 1 - - -] le x 13 -
concentration
B-14 Small rubble 1 - - 8 10x 07 -
concentraton
B~17 Smll rubble 1+ - - s 11 x 06 -
concentration
B-18 Scattered 1 - - -] 70 x 20 -
rubble
B-22 Squarish block 1-2 - - 8 15 x 10 -
B-28 Squarish block 3 - - 8 15 x 12 -
Scatters:
B-4 - ? - - 8 05 x 06 -
B-8 - - - - s e -
Non-habitation:
B-3 Squarish block 1+ - - 8 10 x 10 -
B-7 Small rubble 1 - - 8 04 x 03 -
concentration
B-9 - - - - s 80 x 55 -
B-10 - - - - s e -
B-12 - - - - 8 e -
B-15 - - - - 8 100 x 95 -
B-24 - - - - 8 12 x 10 -
B-30 - - - - s b -
B-41 - - - - 8 05 x 05 -
a Masonry type abbreviations are: s = simple, ¢ = compound, CV = core and vencer.
b Trash type abbreviations: ts = talus scatter, Im = low mound, m = mound, 8 = scatter,
¢ Room count of 37 does not include 1-2 isolated rooms(s) on pinnacle.
d At least two separate fieldhouse structures are preseat.
e 8Site dimensions not recorded.
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Figure 7.

Figure 8.

Bis sa'ani Chacoan structure.
northeast from alluvial flats.

Bis sa'ani Chacoan structure.
north from alluvial flats.

East house block, looking

West house block, looking



blocks totals 1040 m2. Another one, or possibly two, eroded rooms
are present on top of a melting clay knob 20 m east of the east block.

Little trash is present, although a continuous scatter of rubble
and debris surrounds both blocks. In general, sites throughout the
survey area have little trash, and, in this respect, Bis sa'ani is not
unusual. However, it is our guess that some of the Chacoan structure
trash was thrown over the precipitous north ridge slope where the first
heavy rains sent it down the Escavada Wash.

Trash associated with the west block seems to indicate construc-
tion and use in Early Pueblo IlII, as does the refuse from the east
block. Smatterings of earlier pottery are present in both areas but
may be misleading. Though the lack of refuse may in part reflect its
method of disposal, its sparsity together with a lack of outward evi-
dence of architectural renovation suggest that occupation of the
Chacoan structure was brief.

Architecture

In their present condition, the Chacoan structure roomblocks, and
particularly the eastern block, appear to contradict the principle of
gravity. The thick, outside walls of the latter structure, footed on
shale, are now partially to almost completely undermined. Yet they
stand unassisted for heights exceeding 3 m, supporting tons of rubble
that fill the interior room spaces. The walls are predominantly core
and veneer, typical of many Chacoan structures, although some thinner
compound walls are present. Exposed wall masonry ranges from veneers
of small shaped blocks laid in even courses to wall faces composed of
large, unshaped, or only roughly shaped blocks laid in uneven courses
(Figure 9). Mixtures of both variants occur in some walls, jumbled to-
gether, or in sets of roughly alternating courses to create a banding
effect (Figure 10). Along the lower west wall of the east roomblock
are the remains of what appears to have been a decorative band of dark
sandstone (Figure 11). Whether this band circled the east block is im-
possible to tell. If so, it is similar to the decorative bands at oth-
er Chacoan structures, including the Aztec West Ruin and the Ida Jean
Ruin.

The primary masonry stone is a blocky, angular fracturing, choc-
olate brown sandstone from the southern badland. Although its cleavage
characteristics are responsible for the blockiness of masonry through-
out the site, the lack of shaping and the crudeness of the coursing
appear to reflect the quality of workmanship more than possible limita-
tions of the material. Although wall exposures are limited and severe-
ly weathered in many instances, the masonry at this site clearly does
not display the craftsmanship or elaborate styles of many of the Chaco
Canyon structures.

In part because of this, Bis sa'ani does not closely resemble any
of the Chaco Canyon styles in their purer forms as recognized by Hawley
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Figure 10.
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Bis sa'ani Chacoan structure. East house block. Detail

of blocky masonry in small room on the west edge of the
house.

~ . - T

Bis sa'ani Chacoan structure. West house block kiva.
Detail of banded small and large blocks near kiva
ventilator.
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Figure 11,

Bis sa'ani Chacoan structure. Badly eroded west wall of

east house block.

Eroded area in middle of wall face may

have held decorative bands.
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(1934, 1938) or Judd (1928, 1964). However, elements of Hawley's Types
IV, V, and VI are recognizable. Given that the similarity between the
Bis sa'ani masonry and Hawley's types is only general and that dendro-
chronological reexaminations have eliminated, added, or changed dates
on which Hawley's temporal placement of styles was based (Lekson et al.
1982), the site can only be assigned a general late date, probably
post-1050. The site's ceramic assemblage confirms this conclusion.

Beam holes in one east block room establish a ceiling height of
2.5-2.8 m. The high wall sections in this same room, and possibly
those in one other, also appear to preserve the stubs of second-story
room walls. Two other rooms adjacent to these are logical candidates
for second-story rooms, but no evidence of upper story rooms remains.

At the approximately 27 rooms with visible outlines, size ranges
from 5 m2 to 20 m2 (Table 3). Four (15%) of the largest rooms
(13-20 m2) are bigger than the "large" rooms (11 m2) cited by
Vivian (1970b:168) from Pueblo del Arroyo.

At all five Chacoan structure kivas, only wall segments are pre-
sently exposed. The sole kiva in the western roomblock has a shallow
southern recess and traces of what might have been a high, narrow bench
(Figure 10). Both this kiva and another one in the east block illus-
trate the use of small, squared blocks and slabs to achieve a gradual
and uniform wall curve. We have observed this construction technique
in other Chacoan structure sites. Originally we thought it might be a
technique limited to Chacoan structure kivas until small stones used to
the same effect were observed at a Bis sa'ani small house kiva in the
south badland.

With five kivas, a kiva/room ratio of 1:7 is indicated. This is a
substantially higher ratio than the 1:12-15 ratio Hayes (1981) believes
is more typical of Anasazi sites in general.

Small Houses

Only seven small house sites were recognized in the survey of the
Bis sa'ani locality (Table 2), and, of these, a number are so small (n
= 6, X = 52.5 m?, sd = 25) that they could just as readily be
identified as fieldhouses depending on the bias of the investigator.

Although both small house and fieldhouse sites have been recog-
nized, the distinction between the two is difficult and may not be en-
tirely valid. This is partly because postoccupational deposition and
erosion have obscured sites. Furthermore, proximity of fieldhouses to
small houses (less than 1 km) and the minimal size of small houses sug-
gest that some of the units identified as separate fieldhouse and small
house sites might better be viewed as spatially separate yet interde-
pendent loci of a single habitation unit. The bottomland sites (Zones
C, D, F, and G), half (n = 9) of which have been identified as
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fieldhouses, have obvious advantages with respect to agriculture and
are not subject to the severe space limitations inherent at sites lo-
cated in the badland zone. Alternately, the badland locations offer
readily available building stone, better visibility, and defense. The
divergent microenvironmental zones strongly imply functional differ-
ences and complementarity between sites within the two areas. Although
the presence of some substantial small house sites in both major areas
suggests that a spatial-functional dichotomy is not all inclusive, the
assumption that fieldhouses or small houses may not conform entirely to
their idealized roles must remain.

As noted previously, a small house is defined as a site with a
minimum of four rooms, a moderate-to-substantial amount of trash, and a
kiva. The latter requirement was hedged, since only one site had a
visible ceremonial structure. It is presumed that kivas at the remain-
ing sites are present but not visible, hidden by heavy alluviation.

Layout

The spatial layout of sites identified as small houses varied ac-
cording to the microenvironmental zones in which the sites occurred.
The following discussion treats the bottomland sites first, succeeded
by badland sites, and a single mesa-top site.

The two small houses in the bottomlands each appear to have a
single rectangular roomblock, one tier wide and perhaps five rooms in
length. A circular rubble area at B-16, exhibiting a slight central
depression, may be a kiva (Figure 12A). No kiva is visible at the
other bottomland village, B-23. The trash at B-16 is little more than
a scatter, while that at B-23 is more substantial and forms a small,
low mound. Estimated rubble mound heights at these small house sites
range from .25 - .75 m. At each site, dunes, colluviation, and defla-
tion have obscured the roomblock and surrounding area, making it es-
pecially difficult to determine site size and the presence or absence
of features. Each site could be significantly larger than it appears.

One of the better preserved and more substantial small house sites
(B-28) lies within the badland zone, protected from, and unobscured by
bottomland deposits. Situated at the west foot of a small erosional
ridge in a small badland canyon, B-28 has two small, double-tiered
blocks of five and two rooms, each oriented north-south (Figures 12C,
13 and 14). Trash is scattered to the west of the rooms, and if a kiva
is present, it is completely buried in the colluvium to the west of the
room blocks. Rubble mound height is .5 m.

Three additional small houses in the south badlands are situated
on top and at the northern ends of three separate badland ridges. The
layout at each site is best characterized as "dispersed," the result of
level ground that is too narrow for more than two small contiguous
rooms. The easternmost of the small houses, B-20, bears the remains of
two to three small rooms spread along the top and east side of a clay
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Figure 12. Site plans of selected small houses: A) B-16; B) B-20;
C) B-28.
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Figure 13.

Figure 14.

B-28, small house, Unit A, looking north.
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B-28, small house, Unit B, looking southeast.
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and sandstone-capped ridge (Figure 12B). Masonry rubble indicates that
at least two more rooms may once have been present. An exposed kiva
lies at the east foot of the ridge in the colluvium (Figure 15). Trash
spills down both the east and west sides of the ridge.

A second badland small house (B-27) has four to six scattered
rooms with trash littering the north, west, and east slopes of its
ridge. A third site classified as a small house (B-25) may have a
similar number of rooms, although it is not clear whether the visible
walls form rooms or several retaining walls. Rubble mound heights are
.25 and .25-.50 m, respectively. Again a light scatter of refuse among
the talus and masonry debris is the only cultural material. Kivas are
not visible at either of these latter sites, although they could be
buried in the colluvium at the foot of the respective ridges. While
aeolian deposits and water transport make site identification in the
bottomlands difficult, extreme exposure and resulting erosion have vir-
tually destroyed the badland sites. In most places, only one to two
courses of masonry remain intact, the substance of the original room
being estimable only from the talus debris below.

A. final Bis sa'ani small house, located on the mesa top dividing
the 