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Chapter 1

Introduction

by Andrew 1. Duff

Shields Pueblo (Site SMT3807) was home to dozens of families in the centuries between the late
A.D. 700s and the depopulation of the Mesa Verde region by A.D. 1300, after which the lands
remained largely untouched until homesteaded in the early twentieth century. The most intensive
occupation of Shields Pueblo dates between about A.D. 1050 and 1280, when the site was
densely settled and appears to have been central to a larger community of households that
resided within a few kilometers of it. By the mid—A.D. 1200s, Goodman Point Pueblo (Site
SMT604; Figure 1.1), located several hundred meters south of Shields Pueblo—literally across
the county road—became the central settlement in the vicinity, though some families continued
to reside at Shields Pueblo. Between A.D. 1280 and 1300, people remaining in the Mesa Verde
region chose to leave, moving to the south, where Pueblo people continue to live today.

Shields Pueblo is located in what is now southwestern Colorado (see Figure 1.1), northwest

of Cortez, Colorado, and immediately adjacent to the Goodman Point Unit of the Hovenweep
National Monument, on lands owned by Colorado Mountain College and James and Veda
Wilson. Shields Pueblo consists of artifact and masonry concentrations distributed over a 35-acre
area, which has been disturbed by historical land use, primarily mechanized agriculture (Figure
1.2). Immediately south of the site is the Goodman Point Unit of Hovenweep National
Monument, a preserve within which is the large settlement of Goodman Point Pueblo (see Figure
1.1). The research at Shields Pueblo was designed to provide detailed information about the
occupational history of the site and to begin building an archaeological database to complement
the work the Crow Canyon Archaeological Center (Crow Canyon) has conducted in the central
Mesa Verde region. Research conducted at nearby sites includes that at the neighboring Sand
Canyon community, comprising archaeological fieldwork at Sand Canyon Pueblo (Kuckelman
2007), Castle Rock Pueblo (Kuckelman 2000), and at the sites of several smaller settlements
located in the vicinity (Varien 1999). The Shields Pueblo-Goodman Point settlement group was
thought to be the nearest counterpart to the Sand Canyon community. Research at Shields Pueblo
provided the opportunity to evaluate models that attempt to account for the sequence of ancestral
Pueblo community development, on the basis of the work in the Sand Canyon community.

By working at Shields Pueblo, we hoped to expand our understanding of the nature and timing of
population aggregation in the central Mesa Verde region. Crow Canyon archaeologists thought
that Shields Pueblo was the ideal location to investigate this because it contained indications of
occupation spanning the centuries during which people moved from groups of dispersed
residences (A.D. 1000s) to the period when numerous households elected to reside much closer
to one another (A.D. 1100s and early 1200s), i.e., the process of “settlement aggregation.” This
process was thought to culminate in the construction of Goodman Point Pueblo in the mid-
thirteenth century, after which we believe it became the community center, replacing Shields
Pueblo in that role.



With permission from the landowners, from 1997 through 2000, Crow Canyon archaeologists,
educators, field interns, volunteers, teachers, and hundreds of program participants conducted
archaeological fieldwork at Shields Pueblo under State of Colorado Archaeological Permit

Nos. 97-21, 98-31, 99-3, and 2000-29. During that span, we examined 18 dense artifact
concentrations and conducted test excavations within approximately 50 structures, most of which
were subterranean masonry-lined kivas or earthen-walled pit structures. Referencing the results
of remote-sensing surveys conducted at Shields Pueblo, we sampled approximately half of the
subterranean structures we believe to be present at the site. Analyses of the artifacts recovered
were undertaken as fieldwork proceeded, with additional analyses of artifacts and ecofacts
completed in the years that followed. The fieldwork and the subsequent analyses, when
combined with information gleaned by the Center’s sustained archaeological research in the area,
makes possible the interpretations included in the following chapters.



et Abajo Mountains
A

|
|
'
I
[ Kilometers
I
I
o Monticello !
|

;210100

W

Dove Creek

Blanding

Shields Pueblo /\/\/\/"\\
—_—

Sanp J
" : Uap
Goodman Point Unit Moy,
of Hovenweep National Monument ta;

o o
Cyaaid ewnzolp

«®_~ Central
Mesa Verde
Region

sand Canyon Locality

Pagosa Springs

Durango

ARIZONA T T T T T TR T T T ewmeaco 4

Figure 1.1. The location of Shields Pueblo and the nearby Goodman Point Unit of
Hovenweep National Monument in the central Mesa Verde region.



850N 200E 850N 800F|

KEY

Backdirt/bulldozer disturbance
--------- High-density artifact scatter
Low-density artifact scatter

Edge of plowed field

0 50 100

—

Meters

True North
Grid North

450N 200E

County Road 400N 800K

Figure 1.2. Architectural blocks, Shields Pueblo.



References Cited

Kuckelman, Kristin A. (editor)

2000 The Archaeology of Castle Rock Pueblo: A Thirteenth-Century Village in Southwestern
Colorado. Electronic document, http://www.crowcanyon.org/castlerock, accessed 5
September 2013.

2007 The Archaeology of Sand Canyon Pueblo: Intensive Excavations at a Late-Thirteenth-
Century Village in Southwestern Colorado. Electronic document,
http://www.crowcanyon.org/sandcanyon, accessed 5 September 2013.

Varien, Mark D. (editor)
1999  The Sand Canyon Archaeological Project: Site Testing. Version 1.0. Electronic
document, http://www.crowcanyon.org/sitetesting, accessed 5 September 2013.



Chapter 2

Research Design and Field Objectives

by Andrew 1. Duff

Introduction

Communities Through Time: Migration, Cooperation, and Conflict is the name of the multiyear
research design that guided the Crow Canyon Archaeological Center’s (Crow Canyon’s) 1997—
2000 field investigations at Shields Pueblo. This regional research design is structured to
examine the development and eventual depopulation of ancient Pueblo communities in the Mesa
Verde archaeological region during the A.D. 900—1300 period and incorporates data gathered at
the residential, community, and regional levels (Duff et al. 1999). Initially conceived and
developed by Mark Varien and lan Thompson (1996), the research design was expanded and
adapted as we learned more about the site, on the basis of field discoveries and analyses during
the Shields Pueblo research project. After briefly reviewing the history of research and fieldwork
conducted at the site, this chapter outlines the primary questions that guided our research at
Shields Pueblo.

The History of Research at Shields Pueblo

Shields Pueblo first came to the attention of the archaeological community when non-scientific
excavations uncovered a burial that contained a copper bell (Hayes and Chappell 1962). Copper
bells are rare trade items generally associated with Chacoan community centers during the A.D.
1050-1150 period (Vargas 1995). At the time, this was the northernmost recovery of a copper
bell. Hayes and Chappell (1962:53) briefly noted the disturbed condition of the site and
commented that sherds on the modern ground surface were mostly Mancos, McElmo, and Mesa
Verde black-on-white types (Wilson and Blinman 1991), with some earlier types present. This
information suggested a Pueblo II-Pueblo III period occupation of the site. Collections from the
extensive excavations at Shields Pueblo (including some 80 vessels from mortuary contexts), and
at other regional sites conducted in the 1950s and 1960s by Clifford Chappell, were later curated
at the Anasazi Heritage Center, located in Dolores, Colorado.

Colorado Mountain College conducted summer fieldwork at Shields Pueblo from 1973 to 1977
(Adler 1988, 1990; Bagwell 1975, 1976, 1977), after purchasing the southern portion of the land
on which the site sits. Their excavations uncovered a total of six kivas, and tree-ring dates from
some of these excavations suggested occupation at Shields Pueblo dated from the early A.D.
1100s to the early A.D. 1200s (Adler 1988:Table 1, 1990:Table 8). These data indicated an Early
Pueblo III period occupation of the site.

In the 1980s, Crow Canyon researchers conducted a full-coverage, pedestrian survey of land

surrounding the heads of Goodman and Sand canyons, identifying two ancient residential

communities: the Goodman Point and Sand Canyon communities (Adler 1990, 1992; Adler and
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Varien 1994). Later, a survey of Lower Sand Canyon documented a third community, the Lower
Sand Canyon community (Gleichman and Gleichman 1992).

In 1987, a survey by Crow Canyon recorded the surface remains at Shields Pueblo (Adler
1988:23). Surface artifacts noted during this survey suggested a primary occupation dating
between A.D. 1050 and the early A.D. 1200s. Also noted was the agriculturally disturbed nature
of the site (Adler 1990:260, 1992). At the level of the community, these survey data
demonstrated the increasing concentration of household settlements around Shields Pueblo
between A.D. 1050 and 1225, culminating in the near-total population consolidation into
Goodman Point Pueblo at about A.D. 1225 (Adler 1990, 1992; Adler and Varien 1994). These
settlement-pattern data suggested that Shields Pueblo was the center of the community during the
Chaco (A.D. 1050-1150) and post-Chaco (A.D. 1150-1225) periods. Shields Pueblo was
thought to have been depopulated in favor of the neighboring Goodman Point Pueblo, located in
what is now the Goodman Point Unit of Hovenweep National Monument, at about A.D. 1260
(Figure 2.1). Goodman Point Pueblo is believed to have remained the community center until
regional depopulation in the late 1200s.

Much of the research conducted in the Mesa Verde region, as well as most of the previous
research conducted by Crow Canyon, had emphasized the later periods of regional occupation,
especially settlements dating from the Late Pueblo III period (A.D. 1225-1280). On the basis of
the information available in 1996, Shields Pueblo was selected as the ideal location to develop a
greater understanding of the historical development of Mesa Verde region communities,
especially those dating from the Late Pueblo II and Early Pueblo III periods (ca. A.D. 1050—
1225).

The rich research history of the Mesa Verde region, the previous work conducted by Crow
Canyon at neighboring sites and communities, the research orientation embedded in
“Communities Through Time: Cooperation, Conflict, and Migration” (Varien and Thompson
1996) research design, and the information then known about Shields Pueblo all converged to
promote interest in reconstructing the development of community centers over time. We were
especially interested in documenting the periods of occupation and changing population levels

at Shields Pueblo, in order to better understand the role of community centers. Several additional
research questions flow logically from this primary research orientation, all designed to provide
supplemental information to better understand human behavior and community dynamics in the
region.

Thus, Crow Canyon’s excavations at Shields Pueblo during the 1997-2000 seasons (Duff and
Ryan 1999, 2000, 2001; Ward 1997) were designed, primarily, to collect artifact and ecofact
assemblages from residential structures occupied and depopulated between A.D. 1050 and 1225,
the interval during which Shields Pueblo was thought to have been a focal location and
community center within the larger Goodman Point community (Adler 1990:260, 1994; Adler
and Varien 1994; Varien 1999). The focus of community-level research involves integrating
information recovered from Shields Pueblo into the larger framework of the surrounding natural
environment and cultural landscape. This landscape was defined, in part, by numerous
prehistoric settlements surrounding both Shields Pueblo and Goodman Point Pueblo (Adler 1990,
1992; Varien ed. 1999). Regional-level research compared data gathered from the Goodman
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Point community with at least 22 (Lipe and Varien 1999:Table 8-2), and as many as 36 to 44
(Lipe 2002:Table 10.1; Varien 1999:Tables 7.1 and 7.2), contemporaneous and similarly long-
lasting communities in the Mesa Verde region (Lipe 2002; Lipe and Varien 1999; Varien 1999;
Varien et al. 1996). Other community centers in the Mesa Verde region that have been
investigated by Crow Canyon provide key data sets for comparison (see Kuckelman and Coffey
2007; Ortman et al. 2000; Ryan 2008, 2010).

The History of Occupation at Shields Pueblo

Several of our preliminary research questions were related to the timing of initial occupation and
the ultimate depopulation of Shields Pueblo. Additionally, a central research goal for the Shields
Pueblo project was to estimate population levels during different periods of the settlement and to
identify and reconstruct any population fluctuations or periods when the site was unoccupied. To
the extent possible, we hoped to link these site trends to community-scale trends associated with
occupation and with use of the immediate surrounding area. This entailed collecting data to
answer the following questions:

e  When was Shields Pueblo first occupied?

e Was the occupation of Shields Pueblo continuous, or were there fluctuations in
the residential occupation of the site?

e Were there periods when the site was not a residential location, but was either
used or visited?

¢ How does the occupational pattern evident at Shields Pueblo relate to regional
occupational trends? Does it mirror region-wide patterns or deviate from them?

e When were the last occupations at the site?

e Where did the last occupants of Shields Pueblo move to? Did they join other
regional communities or did they leave the region?

Assessing Shields Pueblo as a Community Center

Within the history of occupation, we were particularly interested in the A.D. 1050-1225 period
(A.D. 1060 reflecting Crow Canyon’s current beginning date for the Late Pueblo II period,
earlier dated to A.D. 1150 [e.g., Adler 1990, 1992]), the time during which Shields Pueblo
appears to have served as a community center for the Goodman Point community. A community
center is defined by an area of dense residential and public architecture that was central—often
spatially, but also behaviorally and socially—to a cluster of individual settlements that compose
a community (Varien 1999:141). Community centers appear to have been more persistently
occupied within local areas than were individual households (Varien 1999; Varien and
Wilshusen 2002). Community centers contained the largest concentrations of population within
the community and had higher population densities throughout the histories of their occupations.
It is also possible that power was differentially distributed within ancient ancestral Pueblo
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communities (i.e., Lipe 2002) and, if so, individuals within community centers may have
possessed more power than did individuals occupying outlying community settlements or even
those occupying peripheral residences within community centers.

Settlement-pattern data gathered from full-coverage survey documented the clustering of
habitation sites around Shields Pueblo (Adler 1990, 1992; Adler and Varien 1994). The presence
of residential architecture at Shields Pueblo had also been confirmed by excavations conducted
by Colorado Mountain College in the 1970s (Bagwell 1975, 1976, 1977). However, the presence
and extent of public architecture remained unknown when Crow Canyon initiated the research
project. Thus, an important goal at Shields Pueblo was to identify and investigate public
architecture.

Lipe (2002:221) defines public architecture as structures “that differ from ordinary domestic
structures.” He also notes that public architecture can be a misnomer, because some of these
constructions may have also served to limit persons’ access (Lipe 2002:121). Mesa Verde region
community centers contain several unique architectural features thought to represent public
architecture. This frequently includes public integrative structures—locations where much, or
most of, the community could gather for public discussions, displays, and/or ceremonies (Adler
and Wilshusen 1990).

Beginning by the Pueblo I period (A.D. 725-920), great kivas functioned as communal
constructions thought to serve integrative purposes within Pueblo communities (Adler and
Wilshusen 1990). Great kivas, as an architectural form, persist in most community centers into
the Late Pueblo III period (A.D. 1225-1280). Additionally, during the Late Pueblo II period
(A.D. 1060-1140), Chaco-style great houses frequently come to be focal constructions within
community centers (Lipe and Ortman 2000:101; Lipe and Varien 1999:243, 257; Ryan 2008).
Often, great houses are associated with a great kiva.

During the Early Pueblo III period, Late Pueblo II Chaco-style great houses were often
reoccupied (Lipe and Varien 1999:300), with substantial modifications to their interior
configurations, such as the subdivision of existing rooms or construction of room additions.

In other instances, a new type of great house—the McElmo-style great house, often containing
several Chacoan hallmarks (Kintigh et al. 1996), was constructed in some locations (Lipe and
Ortman 2000:101). In either case, these structures are thought to have served as central structures
within communities.

Roads or constructed pathways are another feature frequently associated with community
centers, an attribute that appears to have become especially prominent during the peak impact
of the Chaco regional system during the Late Pueblo II period (Fowler et al. 1987; Kintigh et al.
1996; Stein and Fowler 1996).

Previous research and preliminary examination of Shields Pueblo suggested that there were
several potential examples of public architecture associated with Shields Pueblo. Hints of a
prehistoric road connecting Shields Pueblo to the neighboring Sand Canyon community were
noted by several historic period residents of the Goodman Point area, though commentary on its
precise location and terminus varied (Connolly 1992:42). Alden Hayes reported that in the
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1960s, James A. Lancaster pointed out a section of a road several hundred yards long that had
the same surface appearance of those in Chaco. It apparently ran from the Goodman Point Ruin
on a detached area of Hovenweep National Monument to a large Pueblo III ruin at the head of
Sand Canyon (Thompson 1996). Some of Connolly’s (1992:42) informants indicated that it
originated at Casa Negra, a Pueblo II settlement thought to have been the center of the Sand
Canyon community, and extended to Shields Pueblo (see also Adler 1994:98; Varien 1999:147).

One of the few remaining architectural complexes at Shields Pueblo that had been investigated
by Colorado Mountain College in the 1970s remained partially exposed at the site (Structures
102, 103, 104, and 121). This roomblock has some features associated with Chaco-style great
houses, among them its location at the high point of Shields Pueblo. Alden Hayes visited the site
with Sandy Thompson in 1996, and indicated that he believed this roomblock to have been a
great house (Thompson 1996). The potential for Shields Pueblo to have had a great house was
also noted elsewhere (e.g., Varien ed. 1999:147). Additionally, the copper bell from Shields
Pueblo (Hayes and Chappel 1962) further supported the potential of the site to have been a
community center during the Chaco period, since that is when copper bells are best represented
in the Southwest (Vargas 1995).

Moreover, the presence of a large depression suggested the potential for a great kiva at Shields
Pueblo. In his reconstructed sketch map of the Colorado Mountain College work at the site,
Adler (1988:Figure 4, 1990:Figure 26) depicted a large depression, with the label “great kiva?”
noted in parentheses, in the north-central portion of Shields Pueblo. The depression appeared to
be approximately 10 meters in diameter, about the right size for a Chaco period great kiva.

Thus, several lines of evidence converged to suggest that Shields Pueblo was a community
center, raising several key research questions for the site and locality, including the following:

e Does Shields Pueblo contain any evidence for public architecture?

e Is there a great kiva at Shields Pueblo?

e s the preserved roomblock at Shields Pueblo a great house?

e Are there any indications of the prehistoric road preserved at the site?

e Are there activities represented at community centers that are not represented at
other residential sites or site clusters within a community?

e I[s there any indication of individuals of “high status” at Shields Pueblo?

e What were the relationships between the residents of the community center and
those living in surrounding settlements?

e Were the residents of community centers differentiated from the other residents of
the community?
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Changes in Settlement Configuration and Community Organization

The span during which Shields Pueblo was thought to have been occupied includes the period
of Chacoan influence, approximately A.D. 1050—1130/1150, and the post-Chaco period,

A.D. 1150-1225. We hoped to determine if settlement organization at Shields Pueblo, and the
organization of the larger Goodman Point community, changed from the Chaco to post-Chaco
periods. In particular, the Chaco period is associated with a more dispersed settlement pattern,
whereas the post-Chaco period is characterized by increased settlement aggregation.
Additionally, Adler (1990, 1992) has suggested that the development of multihousehold
residences increased during this span. These data also allow us to assess the nature and timing
of population aggregation into community centers.

¢ Did the internal configuration of residential occupation at Shields Pueblo change
from the Chaco to the post-Chaco periods?

o s this span associated with evidence for an increase in the average size of
residential habitations?

Environmental Uncertainty and Occupational Continuity

The collapse of the Chaco regional system coincides with a half-century of marked
environmental deterioration (Dean and Van West 2002; Ryan 2010; Van West and Dean 2000).
Whether or not Shields Pueblo was occupied throughout the A.D. 1130-1180 period is of
particular interest. Varien (1999) has suggested that some Mesa Verde region communities may
have been temporarily abandoned during this time, but he also notes that occupation at some may
have persisted across this period of drought (e.g., Ryan 2010).

e Was Shields Pueblo occupied during the A.D. 1130-1180 drought?
Evidence for Cooperation and/or Conflict from Shields Pueblo

Cooperation and conflict are central properties of all scales of human interaction, ranging from
dyads to regional population aggregates to modern nation-states. In many ways, these issues are
conceptually intertwined, as similar conditions can foster either cooperation or lead to conflicts
between groups at different scales. However, these are also behavioral strategies that are not
mutually exclusive; groups can cooperate on some issues, while others are a source of conflict.
The nature of cooperation and/or conflict within and between communities is a central
component of the “Communities Through Time” research design. However, direct evidence for
the role of cooperation and/or conflict is often difficult to recover archaeologically, so we
frequently devise indirect measures to address these issues. The work at Shields Pueblo is no
exception, and several different strategies were used to collect information that could help
answer these questions. Though it is often possible to address these issues at an intrasite level,
they are addressed here at the community and regional levels.

Southwestern researchers have suggested two interrelated processes that can exacerbate tensions
and lead to conflict: resource uncertainty or unpredictability (Lekson 2002) and population
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increases that lead to increased competition for resources or lands (LeBlanc 1999:10-12, 32-35).
Varien has documented population increases and the increased “packing” of community centers
over time, especially within the central Mesa Verde region, and infers that this was likely to
stimulate both cooperation and conflict (Varien 1999; Varien et al. 2000:61-62; Varien and
Wilshusen 2002).

Competition was likely to occur for access to the most productive lands—i.e., those best suited to
agricultural production—both within and between communities (Varien 1999; Varien and
Wilshusen 2002:61). It is likely that by the Pueblo II period, communities established social
means for communal-level allocation and resolution of disputes related to the need to establish
and enforce land-tenure use rights (Adler 1990, 1994; Varien 1999; Varien et al. 2000).
However, periods of environmental unpredictability or extended stress (such as those droughts
noted for the A.D. 1130-1180 period, and the “great drought” of the late 1200s [Dean and Van
West 2002; Van West and Dean 2000]) may have disrupted established dynamics and resulted in
conflicts between entities within the region.

Evidence for cooperative activities between communities can be either direct or indirect. Direct
evidence for cooperative actions between community members can be evidenced by the recovery
of nonlocal materials likely to have arrived through trade relationships. The scale of these
relationships can differ, from local exchanges of pottery or other resources, to the presence of
materials like obsidian, ocean shell, or pottery vessels that came from areas well outside the
Mesa Verde region. These data may also indirectly indicate a period of cooperative relationships
at a regional or supra-regional level, when the movement of peoples and goods across
community and regional boundaries was facilitated. Similarly, the distances traveled by residents
to access materials that were likely procured directly (such as lithic material) may indicate the
safety or advisability of freely utilizing territories surrounding, or at some distance from, home
settlements. In particular, changes in the use of both local and nonlocal resources, procured
either directly or through exchange relationships, can provide indirect indications of the
changing nature of regional relationships.

Additional evidence for cooperative relationships is evident in the form of public architecture.
As group size increases, public structures frequently accompany settlements, and are thought to
serve as locations for public integration, often through ritual (Adler and Wilshusen 1990).
Cooperation may also be evidenced through alliances between communities. Alliances may be
forged through intermarriage, and mate exchange may have been one strategy of forging
connections, bonds, and social ties between communities. Circulation of goods or materials
between communities, or evidence for such connections, could provide tangible evidence for
connections between different regional communities. Undecorated pottery, in particular, is

the type of utilitarian good that often circulates between kin relations, and several Southwestern
researchers have argued that the circulation of undecorated pottery between communities may
suggest intermarriage.

Several researchers have noted a number of different material correlates that might indicate an

increasingly tense or hostile landscape, including defensive features, configurations, or
settlement locations; increasingly aggregated settlements; structure or settlement intervisibility
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relationships; structure or settlement burning; depictions such as rock art; and skeletal evidence
for trauma and violent death (LeBlanc 1999; Wilcox and Haas 1994).

Increasingly, direct evidence for hostilities and violent encounters has been documented for, or
discussed with respect to, the Mesa Verde region (e.g., Billman et al. 2000; Darling 1999; Hurst
and Turner 1993; Kuckelman et al. 2000, 2002; LeBlanc 1998, 1999; Lekson 2002; Marlar et al.
2000; Martin 1997; Turner and Turner 1999; Walker 1998; White 1992). Such evidence has been
documented for Castle Rock Pueblo and Sand Canyon Pueblo, both located near Shields Pueblo
(Figure 2.2), and both thought to date from the latest occupations of the pueblos, probably after
A.D. 1280 (Kuckelman 2000; Kuckelman et al. 2002). These sources include the presence of
human remains with evidence for violence and violence as the likely cause of death—a direct
indication of conflict, though not of the cause for it.

These various sources provide cues to ask some specific questions about cooperation and conflict
using the artifacts recovered from Shields Pueblo, as well as of the occupational history of the
site. These include:

e s there evidence for occupation during periods of resource unpredictability at
Shields Pueblo?

e s there evidence for increased aggregation into Shields Pueblo that corresponds
to regional indications of increased stresses or hostilities?

e Are there materials manufactured in other Mesa Verde region communities or
localities that were traded or exchanged to residents of Shields Pueblo? If so, what
were these materials and their sources?

e Are there materials manufactured outside of the Mesa Verde region that were
traded or exchanged to residents of Shields Pueblo? If so, what were these
materials and their sources?

e Were utilitarian pottery vessels exchanged between residents of Shields Pueblo
and any other communities?

e I[s there any temporal patterning in either the pattern of local or long-distance
acquisition of materials?

e Is there evidence for the acquisition of materials likely to have been directly
procured from surrounding areas within the region? Does this change over time?

e Is there any evidence for connections between Shields Pueblo and other
communities in the region?

e I[s there any evidence for public architecture at Shields Pueblo? If so, what does
the size of it suggest about the scale of the groups that used it? Is it likely to be
larger than the residential population at Shields Pueblo?
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e Does the location and placement of structures within Shields Pueblo provide any
indication of concerns for defense?

e s there any skeletal evidence of violence at Shields Pueblo?

e Is there evidence that Shields Pueblo was occupied when other sites in the
immediate vicinity show direct evidence for violence (after A.D. 1275)?

These questions are addressed in several places within this report, primarily Chapters 4, 5, 14,
15, and various sections discussing architecture.

Human Impacts to the Local Environment

The unexpected temporal depth represented at Shields Pueblo has provided a unique opportunity
to evaluate changes to the environment surrounding the site—both those resulting from regional
trends in rainfall, and those resulting from human use and alteration of the landscape. The
utilization of animal species, patterns in the procurement of construction wood, fuelwood, and
gathered resources, and the deposition of pollen were used to differentiate human-induced
changes from those resulting from larger-scale environmental processes. Additionally, discrete,
well-dated artifact assemblages permit the evaluation of changes in local exchange, regional
exchange, and material procurement throughout the occupation of Shields Pueblo.

Several different sources of data provide information that can be used to assess these questions.
Ash from hearths, and soil samples from trash deposits contain macrobotanical remains that
include plants used for fuel and food, allowing us to document how plant use changed through
time (Adams and Petersen 1999; Kohler and Matthews 1988). Samples from sealed contexts on
floors preserve the pollen from anthropogenically introduced plants, including taxa that are not
typically preserved as macrobotanical remains. Pollen samples from the natural fill immediately
above the roof fall in abandoned structures provide a means to reconstruct the natural
environment in the period immediately after structures were abandoned. These samples capture
pollen that is representative of the local floral community introduced through natural processes
(pollen rains), and help us identify taxa that may not have had economic uses, but are useful in
environmental reconstruction. The stratigraphic position of these samples allows us to date when
these deposits were accumulating. Finally, pollen samples taken from beneath the walls of the
circular stone constructions that were likely built in the 1280s (Ryan 2000), and from the natural
fill above these features, provided data on environmental conditions at the time of regional
depopulation. Together, the macrobotanical, faunal, and pollen remains from well-dated
middens, floors, and fills were used to document changes in the use of plants and animals, and
human impacts to their sustaining environment, during the centuries-long occupation of Shields
Pueblo (Adams and Petersen 1999; Driver 1996; Duff et al. 2010; Kohler 1992; Kohler and
Matthews 1988; Redman 1999). We also evaluated the extent to which environmental changes
and population growth affected subsistence economies and influenced decisions about when to
migrate from the region (Van West and Dean 2000).
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These sources of information, and several other lines of inquiry, provide evidence from which
the following series of questions can be posed:

e Did the occupants of Shields Pueblo have a significant impact on the local
environment?

e What resources were impacted by the occupation?

e Which resources, if any, were suppressed or diminished? Were there any
resources that appear to have thrived as a result of the occupation?

e Was the local availability of timber resources affected by timber harvesting for
fuel and construction?

e Did hunting by residents of Shields Pueblo impact local faunal populations?

¢ Did the composition of the nearby plant communities change during the
occupation of Shields Pueblo? If so, were the occupants of Shields Pueblo likely
responsible for this, or did this result from larger climactic processes?

e What role did impacts to the local environment play in the decision to leave
Shields Pueblo?

This series of questions is addressed most directly in the macrobotanical analysis, pollen
analysis, and faunal remains chapters (Chapters 6, 7, and 8, respectively) of this report, as well as
in Chapter 15.

Shields Pueblo and Mesa Verde Region Communities

Research at Shields Pueblo also examines the relationship between residents of the Goodman
Point community and residents of other communities in the Mesa Verde region. Comparison to
contemporaneous excavated sites from throughout the Mesa Verde region were used to place the
Shields Pueblo excavations in a regional context. Comparative community information derives
from neighboring sites known primarily through archaeological survey and the evaluation of
surface material. However, excavated data are available for the Mustoe site, a unit pueblo located
approximately 1 kilometer (km) southwest of Shields Pueblo (Gould 1982), from numerous
dispersed roomblock settlements in the neighboring Sand Canyon community (Varien ed. 1999),
from Sand Canyon Pueblo (Bradley 1992, 1993), and from Castle Rock Pueblo (Kuckelman
2000). These sources were used to supplement the comparative database. Finally, assessment of
trends in community development, evidenced by the data recovered from Shields Pueblo, were
compared with similar information from other Colorado Plateau regions to provide a
comparative evaluation of the process of community formation and change during the Chaco and
post-Chaco periods.

The comparative framework into which data from Shields Pueblo were integrated derives from
both survey and excavation data. The area surrounding Shields Pueblo has been surveyed (Adler
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1990), with evaluation of surface remains used to estimate the period of occupation and size of
recorded sites. Excavated data are available from several sites within the Sand Canyon locality.
The Mustoe site, a multicomponent unit pueblo located approximately 1 km southwest of Shields
Pueblo, has been excavated and reported (Gould 1982). Occupation during the Pueblo II and
early Pueblo III periods at the Mustoe site provides a local comparative data set for material
recovered from Shields Pueblo. Data from Sand Canyon Pueblo (Bradley 1992, 1993), and from
several dispersed settlements surrounding this community center (Varien ed. 1999), provide
information for both direct comparison and an evaluation of differences between these
neighboring communities. The late Pueblo III settlement of Castle Rock Pueblo (Kuckelman
2000), also located within the Sand Canyon locality, provides another comparative resource for
the late A.D. 1200s occupation at Shields Pueblo.
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Chapter 3

Chronology: Shields Pueblo Through Time

by Andrew 1. Duff

Introduction

Pottery and tree-ring dates indicate that Shields Pueblo was first occupied during the A.D. 700s,
after which occupation waned, and Shields Pueblo was not used for residential purposes for the
next two centuries. The occupational pattern at Shields Pueblo mirrors the regional trend, where
studies have documented a regional population decline during this interval (Duff and Wilshusen
2000:169; Varien 1999:191; Varien et al. 1996; Wilshusen 1999:226, 228; 2002:105-107;
Wilshusen and Ortman 1999). Beginning in the early A.D. 1000s, people again chose to make
Shields Pueblo their home, with occupation persisting until at least A.D. 1260. The last two
centuries of the site’s use appears to have been continuous, though evidence indicates either a
decline in occupational intensity or, perhaps, a temporary hiatus in occupation in the middle to
late A.D. 1100s.

In the mid—A.D. 1200s, the neighboring Goodman Point Pueblo grew to become a sizable
settlement with several hundred rooms, numerous kivas, public architecture, and many residents.
We had expected that the occupational intensity of Shields Pueblo would have diminished as its
residents elected to move to the nearby Goodman Point Pueblo. Much to our initial surprise, this
does not appear to have happened; the occupation and use of Shields Pueblo continued during
the occupation of Goodman Point Pueblo. Our last definitive evidence for use of Shields Pueblo
comes from a noncutting tree-ring date of A.D. 1258, thus we know at least a few people were
constructing a kiva roof (Structure 1402) at about this time. However, sometime after this event,
the structures at Shields Pueblo ceased to be used, and the remaining residents either joined other
communities in the area or chose to leave the region altogether. The latest use of Shields Pueblo
either slightly predates or coincides with the depopulation of the larger Mesa Verde region
between A.D. 1280 and 1300 (Duff and Wilshusen 2000; Lipe 1995; Varien 1999; Wilshusen
2002) after which ancestral Pueblo populations seem to have visited the region infrequently.

The Goodman Point area was largely unused until it was homesteaded, though the possibility of
early Ute or Athabaskan use of the region remains (Wilshusen and Towner 1999). The Goodman
Point area was primarily homesteaded in the years between 1911 and 1925 (Connolly 1992:33),
at which point Shields Pueblo and most of the surrounding lands were used for grazing or
brought under cultivation. The area may also have been used for grazing before it was settled
(Connolly 1992:35). The Goodman Point Unit of Hovenweep National Monument, located
immediately south of Shields Pueblo, was set aside for protection by the federal government in
1889 (Connolly 1992:350). Thus, the archaeological sites and natural landscape within its
boundaries were protected from homesteading and remain a unique example of relatively
unaltered landscape.
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This chapter discusses the procedures used to assign dates to the deposits, structures, and features
examined during the Shields Pueblo excavation project, and the results of these efforts. Tree-ring
dates, pottery assemblage data and, in a few instances, stratigraphic or architectural relationships
were used to assign every study unit from Shields Pueblo to as refined and precise a temporal
interval as possible. This chapter begins with a discussion of the systematics of dating
assignment periods, after which we use these data to discuss the periods of occupation at Shields
Pueblo. Chronological relationships within different areas of the site, and the dating of structures
and deposits, are also presented. The chapter concludes with a consideration of the population
history of Shields Pueblo drawn from these sources of chronological data.

Dating Periods Used in the Shields Pueblo Report

Alfred Kidder (1927), with the assistance of the group of archaeologists then working in the
Southwest, established the Pecos Classification system as a means for ordering archaeological
sites into a single developmental continuum linked to absolute calendar dates. This influential
construct, though based on relatively limited excavated data and lacking an absolute means for
assigning calendar dates, has endured because the organizational and behavioral trends identified
have proven to be broadly accurate. Most researchers working in the Southwest still use the
Pecos Classification as a means of ordering patterning both temporally and organizationally, and
we use a modified version of the Pecos Classification here.

The terminology of the Pecos system has become confusing because some researchers use Pecos
periods to refer to temporal ranges associated with the original 200-year blocks, while others use
the same periods to refer to organizational patterning that has slightly different beginning and
ending dates. We use Pecos Classification periods here to refer to organizational developments
and patterning; we do not use these as strict temporal divisions linked to the original date ranges
assigned at the Pecos Conference (Kidder 1927). Thus, the date ranges noted below deviate from
some uses, and this needs to be recognized when using data from Shields Pueblo in regional
comparisons, especially to sites excavated many decades ago. Organizational characteristics for
each of the Pecos periods are briefly discussed below.

The chronological system used in this report consists of several different, absolutely dated
periods arranged from relatively coarse intervals spanning a few centuries, to brief periods
lasting approximately 40 years, arranged hierarchically as seen in Table 3.1. The broadest of
these are based on the Pecos Classification periods (Pueblo I, Pueblo II, and Pueblo III), with the
remaining periods based on finer and finer subdivisions of these. In cases where dating
resolution was less precise, we have employed broader date ranges that span one or more Pecos
Classification periods or subperiods. Though our ability to assign deposits to absolutely dated
temporal intervals in the Southwest is unparalleled, the realities of the complex depositional and
post-depositional histories of archaeological sites like Shields Pueblo are such that the majority
of our study units are assigned to temporal intervals averaging over a century.

Each study unit from Shields Pueblo was assigned to one of 19 numbered date ranges (see Table
3.1), a period with a specified beginning and ending date. The first 13 date ranges are structured
such that the more refined temporal subdivisions of Pecos period subdivisions can be aggregated
into the basic Pecos period temporal intervals for broad comparisons that maximize the sample
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size. For example, assemblages that are dated to various subdivisions of the Pueblo II period can
be grouped together into a larger Pueblo II aggregate assemblage for more robust comparisons.
Five of the last six numbered date ranges (Date Ranges 14, 15, 17, 18, and 19) span one or more
Pecos period or subperiod, thus, these contexts cannot be aggregated for such purposes. Each
major component of the dating system is described below, with Pecos subperiods subsumed
under the longer-lived Pecos period. Subdivisions of Pecos periods are noted in Table 3.1, and
those to which we have assigned assemblages, features, or structures are noted below with their
date range number.

Pueblo I Period (Date Range 1, A.D. 725-920)

Several dramatic shifts in population size and settlement organization characterize the Pueblo I
period in the northern San Juan region. The period witnesses construction of the first large
villages in the northern Southwest, and is associated with the culmination of the first of two
major demographic “boom and bust” cycles associated with the Mesa Verde region, a cycle that
began about A.D. 600 and ended with the region largely depopulated at the end of the Pueblo I
period (Duff and Wilshusen 2000; Varien 1999:191; Wilshusen 1999, 2002; Wilshusen and
Ortman 1999).

The Pueblo I period is conventionally associated with the initial construction and use of
aboveground structures and development of the “unit-pueblo” pattern, where households are
materially characterized by a series of aboveground rooms, a pit structure, and a midden area,
replacing the previous pattern of pit structure residential facilities (Cordell 1997:251; Lipe 1989;
Plog 1997:80, Figure 61; Prudden 1903). During the Pueblo I period, aboveground structures are
made from a variety of different materials, including jacal or wattle-and-daub, and slab-lined and
stone masonry walls (Adler 1992:17-18; Cordell 1997:193; Wilshusen 1999:201). The use of
stone masonry increases throughout the period, and the depth to which pithouse floors were
excavated also increases over time (Wilshusen 1999:201).

The transition “from pithouse to pueblo” is thought to characterize a shift in settlement and
subsistence orientation where populations, intending to spend longer periods at specific
locations, elect to invest more effort to construct more durable facilities and to devote more
architectural space to storage (Gilman 1987). This process seems to be associated with
agricultural intensification in the Mesa Verde region, defined after Varien (1999:38) as
“increased inputs per land area,” a pattern supported for the Pueblo I period as farmers appear to
have reduced fallowing periods (Varien 1999:39). Though substantial temporal and spatial
variation is evident in Pueblo I period sites in the Mesa Verde region, several settlement-pattern,
material-culture, and organizational changes permit subdivision of the Pueblo I period into early
and late manifestations.

Early Pueblo I Period (Date Range 4, A.D. 725-800)

Sites dating from this subperiod are primarily hamlets, or relatively small settlements composed
of one to a handful of households, each of which had a residence consisting of a pit structure, a
few surface rooms, and a midden area (Wilshusen 1999:213-219, Table 7-1). Early Pueblo I
subperiod pit structure roofs may have been extended between “50 and 75 cm above the ground
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surface” (Wilshusen 1999:201), with the structures rectangular to subrectangular in plan,
featuring ventilation tunnels and sometimes benches (Wilshusen 1999:201, 203). Early Pueblo I
subperiod pottery assemblages are dominated by Chapin Black-on-white and plain gray sherds,
but may also include Abajo Red-on-orange types (Ortman, Baxter, et al. 2005; Wilson and
Blinman 1999).

Early Pueblo I subperiod structures appear to have been short-lived, perhaps used for 15 to 20
years. There is a lack of public architecture during the Early Pueblo I subperiod, and
communities appear to consist of loosely clustered groups of autonomous hamlets encompassing
areas several kilometers (km) across (Wilshusen 1999:214, 225). Larger villages, comprising as
many as 50 contiguous households, were largely confined to the eastern and western margins of
the northern San Juan region (Wilshusen 1999:225; Wilshusen and Ortman 1999:374). Toward
the end of the subperiod, there may have been as many as 6,000 people within the northern San
Juan region, with the McElmo Dome area among the most densely settled subregions (Wilshusen
1999:234; Wilshusen and Ortman 1999:Figure 3).

Late Pueblo I Period (A.D. 800-920)

The Late Pueblo I subperiod is associated with the region-wide development of large villages,
the presence of public architecture in the form of great kivas, and substantially increased
populations. Villages consisting of large arcs or crescent-shaped blocks of aboveground surface
rooms, representing 20 to 50 households, developed as early as A.D. 825 on Mesa Verde proper,
and came to be the dominant settlement pattern throughout the region in the period from A.D.
840- to 880 (Wilshusen 1999:226; Wilshusen and Ortman 1999).

Population increased throughout the northern San Juan region in Late Pueblo I, with population
estimates of between 9,500 and 10,500 for A.D. 860; the majority of these people were
concentrated in the Dolores River canyon and at Mesa Verde proper (Wilshusen 1999:234;
Wilshusen and Ortman 1999:Figure 3). Individual villages often had between 125 and 200
residents, but some settlements may have had as many as 500 people (Wilshusen 1999:232).
Wilshusen and Ortman (1999) have documented several material culture and settlement structure
differences at village sites in the Dolores area that they argue represent groups with different
backgrounds co-residing within the area.

Villages included numerous pit structures and oversized, apparently communal, pit structures
enclosed within arcs of surface rooms (e.g., Wilshusen and Ortman 1999:Figure 5). After A.D.
800, structures included more surface architecture constructed with greater amounts of masonry,
and deeper pit structures with roofs level with the ground surface (Wilshusen 1999:201, 214).
Pottery diagnostic of the Late Pueblo I period includes Moccasin Gray, Chapin and Piedra black-
on-white, and Bluff and Deadmans black-on-red (Ortman, Baxter, et al. 2005; Wilson and
Blinman 1999).

Communal architecture appears to have been constructed to accommodate and integrate large
groups, potentially residents from more than one community (Adler and Wilshusen 1990). Great
kivas, oversized pit structures, and differential artifact distributions associated with such
structures suggest that communal ritual practices had increased in importance during the Late
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Pueblo I period (Blinman 1989; Potter 1997). Positions of influence or leadership may have been
linked to sponsoring or hosting feasts, activities linked to communal structures (Blinman 1989;
Potter 1997). However, it appears that aspiring leaders were unable to institutionalize emergent
control of ritual-based power, in part because disenfranchised community members resisted their
attempts to do so (Schachner 2001).

Continued agricultural intensification is indicated by the presence of field houses associated with
villages in the Dolores area, suggesting that marking ownership of specific landscape locations
became an important component of land tenure systems (Kohler 1992; Wilshusen 1999:230).
Despite these substantial changes, Late Pueblo I period villages were relatively short-lived,
lasting between 25 and 40 years. After A.D. 880, villages were abandoned, and the few
remaining residents in the Dolores area constructed smaller pit structures that appear to have
been used for shorter periods. It appears that the majority of the population chose to leave the
region altogether. Populations declined regionally, and there appears to have been a relatively
large-scale exodus to the southern portions of the northern San Juan region in the vicinity of
modern-day Farmington, New Mexico (Wilshusen and Wilson 1995) and, perhaps, to portions
of the San Juan Basin surrounding and including Chaco Canyon in New Mexico (Wilshusen and
Ortman 1999). Regional population density remained low through the mid-A.D. 900s.

Pueblo II Period (Date Range 2, A.D. 920-1140)

The Pueblo II period in the Mesa Verde region marks the beginning of the second cycle of
population growth (“boom and bust”) that culminated in the eventual depopulation of the region
(Duff and Wilshusen 2000; Varien 1999; Wilshusen 2002). The period begins with low regional
population density, with limited evidence for occupation through most of the A.D. 900s (Lipe
2004:107). Varien’s (1999) tabulation of all tree-ring cutting dates for the region shows
extremely limited tree-harvesting activity through the A.D. 900s, a slight increase in the early
A.D. 1000s, and a more notable increase after A.D. 1030 (Varien 1999:Figure 7-17; Lipe and
Varien 1999:Figure 8-3). As few sites dating from the early A.D. 900s are known, and no study
units from Shields Pueblo date from this period, this span is not discussed extensively in this
report. Cortez Black-on-white is the hallmark pottery type indicative of Early Pueblo II period
assemblages (Ortman, Baxter, et al. 2005:5-11).

Throughout the Southwest, the Pueblo II period is associated with population increases,
especially in the latter portions of the period, correlated with generally favorable environmental
conditions that prevailed throughout the period (Dean and Van West 2002:96). Population
estimates for the A.D. 900s suggest fewer than 1,000 people may have remained within the
region (Duff and Wilshusen 2000:178), with population estimates increasing to between 2,000
and 4,000 by midcentury (Duff and Wilshusen 2000:178; Wilshusen 2002:Figure 5.4). Mesa
Verde proper may have been one of the few areas with continuous settlement (Lipe and Varien
1999:255; Varien 1999:137). These data suggest that groups recolonized the region slowly, with
the pace of immigration and in situ growth increasing as the Pueblo II period progressed.

The Pueblo II period is characterized by the widespread distribution of “unit-pueblo” (Prudden

1903) settlements, often occurring in small groups, with ancillary surface structures, pit
structures, and other features common (Lipe and Varien 1999:242). Structures are found in a
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variety of settings, suggesting the use of a more diverse set of agricultural strategies than in the
earlier Pueblo I period. Use of stone in construction of aboveground rooms becomes nearly
universal by the period’s end. Communities consist of “dispersed clusters of these small
habitation units” (Lipe and Varien 1999:244).

The Pueblo II period is also nearly synonymous with the rise of the Chaco regional system, and
the regional integration of populations from across much of the northern Southwest, within what
is often referred to as the “Chacoan regional system” or the “Chacoan Phenomenon” (Irwin-
Williams 2008). This development seems to have affected populations outside the San Juan
Basin primarily after A.D. 1020.

Beginning in the late A.D. 800s, several communities within Chaco Canyon began to construct
structures that began modestly—roughly comparable to the scale of Pueblo I period villages
known from the Mesa Verde region. However, within two centuries, these structures grew to be
larger than any contemporary settlements in the ancestral Pueblo world. These “great houses”™—
impressive multistoried masonry pueblos, most with several hundred rooms (Lekson 1986)—
became the center of a widespread regional system, a network of interconnected settlements with
its center in Chaco Canyon. The system is recognized by roads that converge on the canyon and
buildings that possess attributes of Chaco Canyon great houses, but are located outside the
canyon (Judge 1991; Lekson 1991). These distant sites—here termed great houses—frequently
are found within communities comprising dispersed residential structures. At its apogee between
A.D. 1050 and 1150, the Chaco regional system extended throughout the Four Corners area and
may have incorporated as many as 200 communities (Mahoney and Kantner 2000).

During the Late Pueblo II period, great house structures outside of Chaco Canyon in the central
San Juan Basin display many of the building conventions seen in the great houses within Chaco
Canyon (Lipe and Varien 1999:258). Within the northern San Juan region, great houses become
central to local communities, constructed both within existing and new settlements, and were
usually accompanied by a great kiva (Lipe and Varien 1999:258). During this period, it appears
that residents within the Mesa Verde region had greater access to nonlocal materials that were
probably traded or brought into the region from neighboring regions (Varien et al. 1996:97).

Pottery found throughout the Pueblo II period includes Mancos Corrugated Gray, Cortez and
Mancos black-on-white, and Deadmans Black-on-red, the last of these a type that was also
manufactured at the end of the Pueblo I period (Ortman, Baxter, et al. 2005:5-20; Wilson and
Blinman 1999). Varying frequencies of these types are found during the different Pueblo II
subperiods, and are among the means for discriminating between them.

Middle Pueblo II Period (Date Range 5, A.D. 1020—1060)

Beginning in the early A.D. 1000s, population within the Mesa Verde region began to increase
(Lipe and Varien 1999:256). A subtle increase in tree harvesting is evident during this interval
(Varien 1999:Figure 7.17), indicated by increased building activity associated with returning
populations. Settlements usually consist of one or two households, evident as unit pueblos,
though multihousehold settlements are also known. Settlements throughout the period tend to
favor upland locations where good soils for dry-farming were located, potentially reflecting a
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shift from the higher elevations that were favorable for agriculture during the Late Pueblo I
period (Lipe and Varien 1999:257, 263).

Late Pueblo Il Period (Date Range 6, A.D. 1060—1140)

Evidence for continued population growth during the Late Pueblo II period includes a notable
increase in tree-harvesting activity, especially toward the latter decades (Varien 1999:Figure
7.17). Population estimates for the Late Pueblo II period range from lows of about 3,500 at
A.D. 1060, to as many as 8,900 by the period’s end (Duff and Wilshusen 2000:180, Figure 2).
Wilshusen’s (2002:Figure 5.4) more recent estimates for the central Mesa Verde region (the area
encompassing Mesa Verde proper west to Montezuma Creek in southeastern Utah) are higher,
ranging from about 6,000 at the period’s start to over 10,000 by its conclusion. Population
estimates, regardless of the basis of their construction, all suggest that populations across the
Colorado Plateau grew substantially during the latter portions of the Pueblo II period.

Late Pueblo II subperiod communities continue to consist of dispersed groups of residential
households (Lipe and Ortman 2000:101). Adler (1992:19) indicates that the average McElmo
Dome roomblock contained eight surface rooms during this period, but that there was a great
deal of variability around this average. Chaco-influenced great house structures come to be the
focal point of many regional communities after A.D. 1075 (Adler and Varien 1994; Lipe and
Varien 1999:256; Varien et al. 1996), a pattern that usually also includes a subterranean great
kiva.

Great houses within Chaco Canyon began to expand dramatically beginning in the Middle
Pueblo II period (Lekson 1984:Figure 5.2), but it was during the Late Pueblo II period that
almost all structures within Chaco Canyon took on their final form, an undertaking that required
unprecedented labor inputs (Lekson 1984:266—-269, Figure 5.2). Following this burst in Chaco
Canyon construction activity, smaller great house structures begin to be built throughout the
Colorado Plateau (e.g., Kantner 2003:Figure 1).

Mancos Black-on-white dominates pottery assemblages of this subperiod, intermixed with the
relatively rare occurrence of Cortez Black-on-white at the subperiod’s initiation, and McEImo
Black-on-white toward the period’s end (Wilson and Blinman 1999).

Pueblo III Period (Date Range 3, A.D. 1140-1280)

The Pueblo III period includes the sites for which the Mesa Verde region is best known
archaeologically—the magnificent and well-preserved cliff dwellings of Mesa Verde National
Park and Hovenweep National Monument. The period is associated with the formation of
numerous large and spatially consolidated villages; early in the period these were built in mesa-
top locations and, later, in the shelter of cliffs and at the heads of canyons and drainages (Lipe
and Ortman 2000; Lipe and Varien 1999:299, 300). The Mesa Verde region in the Pueblo III
period is also associated with what has traditionally been one of the biggest questions in
Southwestern archaeology: Why was the region depopulated in the late A.D. 1300s?
Archaeological research in the region has long emphasized the Pueblo III period, resulting in an
unparalleled database of absolutely dated sites, in part due to the excellent preservation of sites
found in sheltered contexts. The period is divided into two subperiods, discussed below.
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Early Pueblo III Period (Date Range 7, A.D. 1140-1225)

The earliest portions of the Late Pueblo III period remain difficult to interpret, in large part

due to a dearth of sites confidently dated to A.D. 1140-1180. A period of profound drought
characterized the Mesa Verde region (Dean and Van West 2002; Van West and Dean 2000) and
the greater Southwest, between A.D. 1130 and 1180 (Ryan 2010). There is a fall-off of tree-ring
cutting dates during this span (Varien 1999:Figure 7.17), suggesting a marked reduction in
construction activity. It appears that most areas continued to be occupied, but some communities
may have experienced modest declines through emigration early in the subperiod (Lipe and
Varien 1999:299). Wood harvesting events begin to increase again in the early A.D. 1200s
(Varien 1999:Figure 7.17).

Habitations in the Early Pueblo III period continue to consist of dispersed “unit pueblos,” though
settlement aggregation is evident at two spatial scales. Adler (1990, 1992:20; Adler and Varien
1994) and Varien (1999:148) note that there is an increase in the average size of roomblocks,
suggesting that the number of larger cooperative units consisting of several co-residing and
contiguous households increased. Adler (1990, 1992:20, Figure 2.3) has also highlighted an
increase in the number of “multi-roomblock habitation sites,” sites in which several roomblocks
occur in close proximity.

The increase in settlement clustering often occurs around “community centers” (Adler and
Varien 1994; Lipe and Varien 1999; Varien 1999:141-143), that is, locations with 50 or more
proximate structures that frequently feature public architecture in the form of great houses, great
kivas, paths or roads, plazas, towers, and reservoirs. Community centers are “characterized by
closely spaced linear roomblocks, each containing several habitation units composed of a kiva
and associated surface rooms” (Lipe and Ortman 2000:101). Varien (1999:Table 7.2, Figure 7.9)
has documented 44 such community centers dating from the Early Pueblo III period, and has also
shown that they became increasingly clustered, with overlap in their immediate site environment
catchment areas likely used most intensively for crops. Regionally, population density is highest
within the central Mesa Verde region (Lipe and Varien 1999:Figure 9.1).

Community centers continue to be surrounded by isolated or smaller habitation groups, but there
is an overall increase in settlement density and a general decrease in settlement spacing during
the Early Pueblo III period. Often, community centers continue to focus around great houses
constructed during the Chaco period (Lipe and Ortman 2000:101; Lipe and Varien 1999:300),
but these are remodeled, often with larger rooms subdivided, and additional unit pueblos
constructed nearby. Albert Porter Pueblo (Ryan 2008, 2010) and Wallace Ruin (Bradley 1988)
appear to be examples of this process.

Pottery characteristic of the Early Pueblo III period include Dolores and Mesa Verde corrugated
gray, traces of Mancos Black-on-white, and McElmo and Mesa Verde black-on-white types
(Lipe and Varien 1999:315; Ortman, Baxter, et al. 2005). Mesa Verde Black-on-white is absent
from pre—-A.D. 1180 assemblages.
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Late Pueblo III Period (Date Range 8, A.D. 1225-1280)

Settlement structure changed dramatically during the Late Pueblo III period, with the
development of highly aggregated community centers located at the heads of canyons and within
the shelter of cliffs (Lipe and Ortman 2000; Lipe and Varien 1999:303; Varien 1999:148-149).
The majority of a community’s population resided within aggregated villages during the Late
Pueblo III period, though some residents continued to live in roomblocks scattered nearby
(Varien 1999:149).

Most community centers come to include an increasing number of different public features,
including towers, plazas, multiwalled structures, D-shaped structures, and site enclosing walls,
many of which enclosed or encompassed springs (Lipe 2002; Lipe and Ortman 2000; Lipe and
Varien 1999:319; Varien et al. 1996:99). Great kivas persist into the Late Pueblo III period, but
there is a general decrease in these communal features (Lipe 2002:221; Lipe and Varien
1999:319), perhaps with plazas and multiwall structures subsuming some of their previous
functions. The size of community centers varied widely—from single sites with approximately
400 surface rooms and 100 kivas (e.g., Sand Canyon Pueblo, Goodman Point Pueblo)—to sites
with about 50 structures, such as Castle Rock Pueblo. Lipe (2002) has noted that, regionally,
there appear to be two different trends, with some communities including larger, more isolated
centers, and others having smaller aggregates or clusters of centers, which may represent
multicenter organizational groupings. Total community size—a combination of community
centers and their associated dispersed habitation component—reached a maximum of about 700
structures (Lipe 2002:220).

Varien (1999:149, Table 7.3, Figure 7.5) and Lipe (2002:Table 10.2) have documented 59 and
60 community centers, respectively, within the Mesa Verde region. Populations appear to peak
during the Late Pueblo III period, with estimates ranging from lows of between 2,000 and 6,000
people (Duff and Wilshusen 2000:Figure 2), to Rohn’s (1989:166) improbable high of 30,000.
Several authors, using different assumptions and databases, derive population estimates in the
range of 10,000 to 15,000 people (Duff and Wilshusen 2000:182; Lipe 2002:214; Lipe and
Varien 1999:326; Wilshusen 2002:120).

Late Pueblo III period pottery assemblages are characteristically dominated by McElImo and
Mesa Verde black-on-white, with the latter more abundant and becoming increasingly so later
within the subperiod (Lipe and Varien 1999:316; Ortman, Baxter, et al. 2005:5—14; Wilson and
Blinman 1999). Mesa Verde Corrugated Gray is the dominant gray ware type during the Pueblo
III period (Ortman, Baxter, et al. 2005:5-6).

Depopulation of the Mesa Verde Region (post—A.D. 1280)

The second of the population “boom-and-bust” cycles in the Mesa Verde region resulted in its
depopulation by the end of the Pueblo III period, usually dated between A.D. 1280 and 1300.
The A.D. 1300 date was originally assigned to the end of the Pueblo III period by the Pecos
Classification, and approximates the latest date for which we believe there could have been
populations continuing to reside within the region. Tree-ring cutting dates for the region peak
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in the A.D. 1250s, and begin a rapid decline through the 1270s (Varien 1999:Figure 7.17), with
the latest cutting dates currently falling about A.D. 1280 (Lipe and Varien 1999:312).

Researchers have suggested several different scenarios for regional depopulation. Lipe (1995)
has suggested that population levels peaked in the early A.D. 1200s, and that emigration began
by midcentury, accelerating thereafter. Duff and Wilshusen (2000) suggest it likely that
populations began to depart in the early 1200s, while others suggest a relatively sudden process
initiated and completed in the late 1200s. The exodus of Mesa Verde residents has long been
thought to coincide with the “Great Drought” that lasted from A.D. 1276 to 1299 (Douglass
1929).

The organizational transition from aggregated villages, including some very large Pueblo
structures such as Goodman Point and Sand Canyon pueblos, to the founding of nucleated, plaza-
oriented villages—the hallmark of the subsequent Pueblo IV period—is now dated to A.D. 1275,
coinciding with southward migrations or northern San Juan populations (Adams and Duff 2004;
Duft 2002). The majority of the structures that date from the Pueblo IV period are found along
the reaches of systems that drain into the Rio Grande, and along river valleys in northeastern
Arizona and northwestern New Mexico. Thus, the period between A.D. 1275 and 1300 was one
of dramatic change for the northern Southwest, with the northern reaches depopulated and the
southern and Rio Grande areas receiving migrants from distant areas (Duff 1998; Haury 1958).
This set the stage for the integrative developments associated with the Pueblo IV period (Adams
and Duff 2004).

Village Ecodynamics Project Periods

Our ability to assess temporal patterning within pottery assemblages has recently been
significantly advanced using a Bayesian statistical approach developed by Ortman, Varien, and
Gripp (2005). These researchers used assemblages from well-dated contexts, subdivided into
relatively fine intervals (reflected in the “Village Project Periods” column of Table 3.1), to better
determine what the expected proportions of different pottery types should be for each period.
This allowed them to assign a probability value to an assemblage for the likelihood it was created
during one of 14 different, relatively finely dated intervals spanning the era of pottery
manufacture in the Mesa Verde region (A.D. 400—1280+).

Ortman, Varien, and Gripp’s (2005) approach to dating deposits has been incorporated into a
larger research endeavor known as the Village Ecodynamics Project, directed by Timothy Kohler
from Washington State University (see Washington State University 2014). The Village
Ecodynamics Project uses computer simulation to evaluate where people within the Mesa Verde
region should have situated their residences (on the basis of both the natural and social
environments in which they lived), and also compares these patterns to information about
settlement locations known archaeologically. As part of this larger project, Ortman, Varien, and
Gripp (2005) have applied the method to a large number of pottery databases representing both
excavated and surveyed settlement sites.

Our database for Shields Pueblo uses relatively few of these Village Ecodynamics Project
periods, but some deposits or structures have been assigned to periods that correspond to the
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Village Ecodynamics Project periods, several of which are noted in Table 3.1. In a few cases,
our “Pecos Subperiod” date ranges correspond to “Village Project Periods” date ranges (see
Table 3.1). Additionally, Date Range 16 (A.D. 1258-1280, see below), a period that spans from
our latest tree-ring date at Shields Pueblo to the approximate date of the region’s depopulation,
generally corresponds to the latest Village Ecodynamics Project period (A.D. 1260-1280).

Other Analytical Groupings

Several additional date ranges were created to account for periods that span larger groupings of
the periods already discussed. We use these date ranges when deposits or structures cannot be
assigned to a more precise interval, either because the materials present span several periods or
because the associated materials are few, limiting our ability to assign them to a period. These
are shown in Table 3.1 and briefly discussed below in numerical order.

Date Range 14 (A.D. 771-1258) spans the period for which we have tree-ring dates from
Shields Pueblo. Though used sparingly, this span was assigned to deposits with some indications
of material from each of the Pecos periods at the site, or those lacking any temporally diagnostic
materials.

Date Range 15 (A.D. 1020-1260) includes the Pecos subperiods beginning with the Middle
Pueblo II period and ending in the Late Pueblo III period (see Table 3.1). Established prior to
assigning date ranges, no study units from Shields Pueblo were assigned to this date range.

Date Range 16 (A.D. 1258-1280) was used for deposits that date from the latest interval for
which we have evidence of use at Shields Pueblo. The span begins with our latest tree-ring
date—A.D. 1258—from the site (a noncutting date from a kiva roof beam recovered in Structure
1402), to A.D. 1280, the approximate calendar date for the depopulation of the Mesa Verde
region. This date range approximates the final Village Ecodynamics Project modeling period
(A.D. 1260—1280). This period spans the last activity at Shields Pueblo and occurred at a time
when the population of much of the region was beginning to migrate.

Date Range 17 (A.D. 1060-1225) includes the Pecos subperiods from the Late Pueblo II period
through the Early Pueblo III period. This date range was assigned when evidence suggested use
across the Pueblo [I-Pueblo III period temporal boundary.

Date Range 18 (A.D. 1020-1280) includes the Pecos subperiod beginning with the Middle
Pueblo II period and terminating at regional depopulation.

Date Range 19 (A.D. 725-1225) spans the subperiods of Early Pueblo I to Early Pueblo III,
used for deposits with evidence from all but the Late Pueblo III period.

Overview of Site Dates
We used several different methods to establish the dates of occupation and use at Shields Pueblo,

most of which allow us to assign absolute dates or date ranges to episodes of structure
construction and use, and artifact deposition. Tree-ring dating is the most precise of these
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methods, as it allows tree-ring analysts to determine the last year that a particular piece of wood
was alive. However, a number of natural and cultural processes can alter wood, resulting in the
need to consider tree-ring dates carefully; some of these are discussed below, followed by
presentation of the results on the basis of tree-ring dates. Pottery assemblage data were used to
assign deposits from structures, features, middens, and other types of deposits to as precise a
temporal period as possible. This technique relies on varying frequencies of well-dated pottery
types, and was used to assign dates to the majority of the study units at Shields Pueblo. Finally,
stratigraphic relationships were used to bracket the dates of some deposits, largely those that date
from the period when Shields Pueblo and the Mesa Verde region were depopulated. Each
technique and interpretations for Shields Pueblo are discussed in the following section.

Tree-Ring Dating

Though several hundred pieces of potentially datable burned and unburned wood were recovered
and submitted to the Laboratory of Tree-Ring Research at the University of Arizona in Tucson,
only 242 of these pieces proved datable. The majority of these dated pieces derive from
structural timbers that were part of the roofs of kivas and pit structures that had been burned at
abandonment (Schlanger and Wilshusen 1993; Varien 1999; Wilshusen 1986). Additional pieces
were recovered from other types of structures and some come from midden contexts, where it is
possible, or likely, that the wood had originally been used for fuel prior to being deposited in the
midden.

Though not all of the structures excavated were burned when abandoned, those that were provide
a picture of wood harvesting events during the centuries of the occupation at Shields Pueblo. We
use these data to reconstruct the occupational history of Shields Pueblo. However, prior to doing
so, we need to briefly consider assumptions associated with tree-ring dating, and some of the
natural and cultural processes that affect wood recovered from archaeological sites. The
Laboratory of Tree-Ring Research reports the species of wood and provides dates for the
innermost and outermost preserved rings from each sample. These are reported using several
additional pieces of information noted by symbols appended to the outer date. The symbols and
their explanations are listed in Table 3.2.

Ideally, the outermost ring preserved on a sample coincides with the year the tree died—a cutting
or death date—and we can then infer that people cut the tree for its intended use, usually using it
within a few years of it being felled (Ahlstrom et al. 1985:58; Dean and Robinson 1978:148).
Tree-ring dates with the “B” and/or “r” symbols are “cutting dates.” Dates with the “v” symbol
are interpreted as having died or been cut within a few years of the outside date; these are here
referred to as “near-cutting dates.” Though not as precise or interpretively useful as a cutting
date, these provide a relatively useful approximation for the cutting date. The “vv”’ symbol
means that an unknown number of rings are missing from the sample beyond the outermost
preserved ring; such dates are here referred to as “noncutting dates.” The outer portion of the
timber could have burned or decomposed, or the loss of rings could result from cultural
modifications, such as being cut, trimmed, or squared for use.

Researchers associated with the Laboratory of Tree-Ring Research have developed a series of
conventions and procedures used to develop interpretations derived from dated construction
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timbers recovered from archaeological sites (Ahlstrom et al. 1985; Dean and Robinson 1978). If
a cluster or group of cutting dates derives from wood recovered in a structure, we can infer that
the structure was constructed at about that time. If there are no clusters of cutting dates, or if only
near-cutting dates are present, the latest date from the context serves as the best indication of
when the structure was built (Ahlstrom et al. 1985:58-59). Often, however, we have a situation
where there are several cutting and/or near cutting dates from a structure that do not cluster, but
are spread over a decade or more. In such instances, subjective assessment of the range of dates
present is combined with analysis of the associated artifacts assemblage and other architectural
characteristics to determine when the structure was most likely to have been constructed.
Minimally, the latest date present indicates that the structure was in use until at least that point in
time. Similarly, noncutting dates indicate that a structure was in use until at least the latest date
represented.

The tree-ring dates from Shields Pueblo demonstrate that occupation at the site occurred in each
of the three Pueblo periods of the Pecos classification—Pueblo I, Pueblo II, and Pueblo III. Of
the 242 tree-ring dates from Shields Pueblo, 50 (approximately 20 percent) are cutting dates and
another 25 (approximately 10 percent) are near-cutting dates (Tables 3.3-3.5). The remaining
two-thirds of the sample provided noncutting dates.

When all of the tree-ring dates from Shields Pueblo are plotted (Figure 3.1), one gets the
impression of a few periods of early use and relatively persistent occupation from about

A.D. 900 until about A.D. 1260. However, this distorts the occupational history of the site.
When only cutting dates are included, graphed in 25-year intervals (Figure 3.2), three periods
of tree harvesting are evident. Several early cutting dates derive from a single pit structure
(Structure 110), constructed during the A.D. 770—780 decade, early in the Pueblo I period.

A second period of tree harvesting is evident for the decades between A.D. 1100 and 1150, the
latter portion of the Pueblo II period. Finally, and somewhat surprisingly, the greatest evidence
for tree harvesting falls in the decades between A.D. 1180 and 1260, during both the Early and
Late Pueblo III subperiods, when several kivas were constructed and used at Shields Pueblo,
many of which were burned at abandonment.

The patterning evident in Figure 3.2 mirrors region-wide patterning for population and
settlement. Shields Pueblo had a small resident population in the Early Pueblo I period, but the
site then experienced little or no use until after the recolonization of the region in the later A.D.
1000s. Finally, the regional suppression of tree harvesting associated with the A.D. 1130-1180
drought (Dean and Van West 2002; Ryan 2010; Van West and Dean 2000) is evidenced by a gap
at midcentury. The increase and peak of wood harvesting is associated with the Pueblo III
period, especially following the drought.

The tripartite temporal patterning in the tree-ring dates is strengthened when near-cutting dates
are combined with cutting dates, and graphed in 25-year intervals (Figure 3.3). The same spans
are represented; however, the number of Late Pueblo III dates (post—A.D. 1225) is especially
evident. Approximately 40 percent of the cutting and near-cutting tree-ring dates fall in this span;
this is somewhat surprising because we initially thought that Shields Pueblo was being
depopulated in favor of the nearby Goodman Point Pueblo by this time. The second pattern
evident when cutting and near-cutting tree-ring dates are analyzed is that the initial use of
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Shields Pueblo appears to have occurred slightly earlier than thought. This suggests that Shields
Pueblo may have been occupied across the mid—A.D. 1100s drought, something also suggested
for the neighboring Sand Canyon community (Varien ed. 1999:138).

The tree-ring samples document a limited Early Pueblo I period presence at Shields Pueblo, with
an apparent occupation hiatus that likely lasted nearly two-and-a-half centuries. As population
returned to the Mesa Verde region and the Chaco regional system flourished in the late A.D.
1000s to the mid A.D. 1100s, it appears that Shields Pueblo once again came to be home for
several households. The tree-ring dates indicate that the A.D. 1100s drought depressed
construction activity, but these data could also indicate that occupation persisted at the site. After
A.D. 1180, construction activity increased and continued until A.D. 1258, indicating that mesa-
top settlements continued to be occupied and used even though the focus of the community had
shifted to the neighboring canyon-oriented settlement of Goodman Point Pueblo, likely by A.D.
1240.

Dating by Pottery

The pottery sequence in the Mesa Verde region is well defined and relatively well dated, owing
both to consistent stylistic and technological change and the region’s unparalleled tree-ring
record. Pottery types have been defined by a number of researchers over the years, accompanied
by detailed technological and stylistic descriptions, illustrations and examples, and suggested
date ranges (Abel 1955; Breternitz et al. 1974; Wilson and Blinman 1999). The descriptions and
date ranges provided in the Crow Canyon Archaeological Center (Crow Canyon) laboratory
manual (Ortman, Baxter, et al. 2005) were used for this project.

An extension of the pottery descriptions of single types is associated with developing temporally
diagnostic pottery assemblages, suites of types that co-occur (Colton 1953), and use of
assemblage data to assign sites or deposits to chronological periods. The majority of the deposits
at Shields Pueblo were assigned dates on the basis of the properties of assemblages, as well as
the presence or absence of particular types. Pottery assemblages associated with different periods
in the Mesa Verde region include those noted by Wilson and Blinman (1995, 1999), and lists of
types associated with different Pecos periods or subperiods are presented in several sources (e.g.,
Lipe and Varien 1999:260-261; Ortman et al. 2000:126—127; Wilshusen 1999:207, 209).

The strategy employed by Ortman, Varien, and Gripp (2005) builds on this approach by
tabulating pottery assemblages from sites that have been precisely dated, and using these well-
dated assemblages to develop an idealized profile for what types should be present, and in what
proportions, for each temporal interval. Ortman, Varien, and Gripp’s (2005) work has narrowed
these temporal intervals to refined spans averaging 40 years. All pottery from Shields Pueblo,
grouped by study unit, has been compared against the calibration data set developed by Ortman,
Varien, and Gripp (2005), which provides a statistical estimate (ranging from 0 to 1) of the
likelihood that an assemblage was created during each of the Village Ecodynamics Project
modeling periods. Often, an assemblage will have similar statistical likelihoods of belonging to
more than one period, an indication that it was created over a period that spanned more than one
modeling period (in the case of adjacent periods with high probabilities), or in more than one
span (in the case of likelihoods in non-adjacent modeling periods).
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Designation of the date range for each study unit almost always required relying on the
recovered pottery. Dating for each study unit was assigned via the consideration of: an
assessment of the statistical likelihoods for period assignment based on the Ortman, Varien,
and Gripp (2005) approach; a subjective evaluation of the types present; and the presence of
any absolutely dated material or stratigraphic relationships with dated proveniences.

Seriation of Study Units

One of the hallmark advances in the archaeology of the early twentieth century was the
recognition that aspects of artifact assemblages, especially stylistic characteristics, changed
regularly and that this pattern could be used to identify temporal change when evaluated with the
aid of stratigraphy (Kidder 1924; Kroeber 1957; Spier 1917). This permitted researchers in the
American Southwest to document gradual changes in the popularity of different pottery types in
the absence of a mechanism for absolute dating, thus providing a relative chronology.

Quantifying recovered pottery assemblages—tabulating counts and/or relative percentages of
pottery assigned to various classes or types—permitted integration of data from numerous sites
in a region, and data were used to develop regional chronological sequences (e.g., Kidder 1927).
The process of ordering pottery assemblages with respect to time—ceramic seriation—continues
to serve as one of the major methodological tools archaeologists have, though the methods for
performing seriations have changed over the years (Duff 1996; LeBlanc 1975; Spier 1917).
Recently, Correspondence Analysis (CA) has come to be a useful analytical and display method
for presentation of ceramic seriation results, and CA was used to assess the temporally diagnostic
types associated with pottery assemblages recovered from Shields Pueblo.

CA simultaneously displays both case and variable relationships in the same dimensional space,
providing a visual depiction of the relationships of cases to other cases, variables to other
variables, and cases and variables to each other (Shennan 1997). When using temporally
sensitive pottery types as variables, and archaeological assemblages as the cases, the resulting
patterning frequently reflects the changing composition of assemblages in a manner that can be
interpreted as time (Duff 1996). This provides a visually intuitive depiction of the relative
temporal affiliation of pottery assemblages, and some sense of the density of assemblages
associated with different periods. Based on a measure calculated via the Chi-Squared statistic
(Shennan 1997), variables and cases that have relatively limited contributions to the variation in
the overall data set occur near the central axes of the graphs, whereas those cases and variables
that have a profile that deviates strongly are projected away from the graph’s origin (0,0). This
permits an analyst to assess what variables are largely responsible for the placement of a case in
multidimensional space.

To create such as display using the pottery data from study units at Shields Pueblo, a number of
pottery categories and some assemblages were modified or deleted. The necessary modifications
are noted here. First, a database that included total pottery weights subdivided into each of the
pottery categories used in the Crow Canyon analytical system (see Ortman, Baxter, et al. 2005)
was generated, with an entry for every study unit designated for Shields Pueblo. This database
included a weight value in g for every pottery type, including values of zero. Pottery in the Mesa
Verde region can usually be categorized to a type, a recognizable combination of co-occurring
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attributes, with an absolute date range. For example, Mesa Verde Black-on-white, the most
recognizable type associated with the Late Pueblo III period occupation of the region, has a
designated date range of A.D. 1180—1280 (Ortman, Baxter, et al. 2005:5-15). For the purposes
of this analysis, pottery types or categories from the same ware (gray ware, white ware, red
ware) with similar date ranges were combined to increase the sample from a particular period to
highlight the temporal dimension of variability within the pottery data set. For example, Chapin
Gray, Moccasin Gray, Mancos Gray, Indeterminate Neckbanded Gray, and Indeterminate Local
Gray were combined to create the single category “Pueblo I Gray,” as all have date ranges
associated with the Pueblo I period (see Ortman, Baxter, et al. 2005).

Even pottery that cannot be assigned to a specific type can often be grouped on the basis of some
functional or decorative attribute, and this class of materials can be associated with an absolute
date range. “Late White Painted” is such a category associated with the period spanning the
Pueblo II and Pueblo III periods (A.D. 920—-1280) and is used to categorize sherds “with
attributes that are recognized as definitely not characteristics of pottery made during the
Basketmaker III or Pueblo I periods” (Ortman, Baxter, et al. 2005:5-18). Although not as useful
as pottery types associated with a narrow temporal range, pottery assigned to this category still
has a definitive temporal referent. Often, classes of pottery with broader temporal ranges have
among the largest representations within assemblages, especially in situations where post-
depositional factors have reduced the size of the average sherd. At Shields Pueblo, the category
“Indeterminate Local Corrugated Gray,” with an associated temporal span of A.D. 920-1280
(see Ortman, Baxter, et al. 2005), constitutes the single largest proportion of the total
assemblage, just under 42 percent. This is followed by “Late White Unpainted,” associated with
the same temporal range of A.D. 9201280 (Ortman, Baxter, et al. 2005:5—-19), representing
another 30 percent of the total Shields Pueblo assemblage. Thus, approximately two-thirds of the
pottery recovered from our excavations can only be determined to derive from somewhere within
the Pueblo II and Pueblo III periods.

In addition to that noted above (Pueblo I Gray), data aggregations were made for several other
categories used in the analysis. These were aggregated as follows: Pueblo [I-Pueblo III Gray, a
combination of Mummy Lake Gray and Indeterminate Local Corrugated Gray; Pueblo I White
Ware, a combination of Chapin and Piedra black-on-white types, with the Early White Painted
and Early White Unpainted categories; Pueblo II White ware, a combination of Cortez and
Mancos black-on-white types with the category Pueblo I White Painted; Pueblo II-Pueblo III
white ware, a combination of Late White Unpainted and Late White Painted categories; Pueblo I
Red, a combination of Abajo and Bluff black-on-red types; and, finally, Pueblo I-Pueblo III red
ware, combining the Indeterminate Local Red Painted and Indeterminate Local Red Unpainted
categories (see Ortman, Baxter, et al. 2005).

Additionally, several of the categories used to categorize archaeological pottery have no
associated date ranges, and all such categories lacking a temporal referent or span were deleted.
For example, the categories “Unknown Gray” and “Unknown White” have no associated
temporal range (Ortman, Baxter, et al. 2005:5-21). Basketmaker Mud Ware was deleted since
only eight of the 155 study units from the site contained it, and it represented only one or, at
most, a few sherds in these contexts. Finally, all units lacking a combined assemblage weighing
at least 100 g were deleted from the analysis.
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When these assemblages were analyzed via CA, the resultant data reflect a relatively strong
association between the pottery assemblages and time. Figure 3.4 depicts the first two
dimensions of the CA, here with only the variables (pottery categories and types by weight)
plotted. The first two dimensions of the display account for about 62 percent of the total
variability in the data set, with the first dimension (X-axis) primarily differentiating early
assemblages on the left from later ones on the right. The second dimension (Y-axis) separates
assemblages with Pueblo II period components (top) from other components.

Relationships depicted in a CA display often reflect a horseshoe or “arch” (Duff 1996:101,
footnote 4), as is the case here, with that arch reflecting time (see Figure 3.4). Beginning in the
lower left, Pueblo I period white ware is set apart from other categories, and as one moves
toward the upper left quadrant near the origin, several Pueblo I and Pueblo II period categories
occur. Finally, moving from the origin to the lower right quadrant, there is a shift from Pueblo
[I/Pueblo III period mixed categories to material characteristic of the Pueblo III period. Thus, the
relative relationships of the variables used in the analysis—combinations of pottery categories
and types—occur along a dimension that accurately reflects an absolute measure of time—
calendar years—spanning the periods of site use from the Pueblo I through Pueblo III periods.

Figure 3.5 is a display simultaneously projecting both the pottery variables and assemblages
from study units, with the latter displayed as black dots. This display can be interpreted in much
the same way as the dated tree-ring samples; there are relatively few contexts with strong Pueblo
I period assemblage signatures (lower left), and many assemblages that are characterized by
types and categories dating from the Pueblo II period (near the origin in the upper left quadrant),
and a relatively tight grouping of cases associated with Pueblo III period materials, seen in the
lower right quadrant. The picture that emerges reinforces that derived from the tree-ring data,
suggesting a relatively robust presence at Shields Pueblo spanning the Pueblo II and Pueblo II1
periods. The relatively few cases associated with Pueblo I period types and categories, and the
space between these, might also reflect sparse occupation followed by an apparent hiatus in
occupation in the A.D. 800-1020 period. Additionally, the fact that relatively few cases are
strongly associated with Mesa Verde Black-on-white pottery suggests that few assemblages were
being generated during the last decades of the region’s occupation.

Figure 3.6 duplicates Figure 3.5, but highlights a few select cases, and these have been labeled.
In the lower left of the graph are Structures 141 and 1318, a Pueblo I period subterranean room
and pit structure, respectively. Structures 1307 and 237 are both strongly associated with Pueblo
II period materials. In fact, Structure 1307 was later constructed within Structure 1318, with
Nonstructure 1321 located about halfway between the two cases. Nonstructure 1321 is a midden
deposited within the depression created by Structures 1308 and 1307, and it has a strong Pueblo I
component, in addition to Pueblo II materials. Finally, Structures 223, 241, and 1114 are
highlighted in the lower right of Figure 3.6. These three kivas all have post—A.D. 1200s tree-ring
dates, and are dated to the Pueblo III (Structure 1114) or Late Pueblo III (Structures 223 and
241) periods. Structures 223 and 241 each have a tree-ring date at A.D. 1250 (a noncutting date
and cutting date, respectively). Structure 1114 has a cutting date of A.D. 1205, and evidence for
continued use.
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Figure 3.7 highlights variability than can be interpreted as the temporal signal for an Early
Pueblo III component. A CA plot of type and time (see Figure 3.7) indicates that McEImo Black-
on-white and Pueblo III gray ware are offset from the remainder of the variables. McElmo
Black-on-white persists throughout the Pueblo III period, but declines in popularity as Mesa
Verde Black-on-white becomes dominant in the Late Pueblo III period (Ortman, Varien, and
Gripp 2005; Wilson and Blinman 1991, 1999). Figure 3.8 depicts time period, type, and weight,
with cases and variables plotted and two cases labeled. Structure 146 is strongly associated with
McElImo Black-on-white, and is an earthen and masonry pit structure that dates from the Early
Pueblo III period. Nonstructure 1115 is a midden deposit that also dates from the Early Pueblo
III period.

Alternate data configurations do not provide additional clarity or highlight patterning beyond the
general temporal trends just discussed. Both the pottery and tree-ring data substantiate a light
Early Pueblo I occupation followed by a more intensive, quite likely continuous occupation
spanning the Middle Pueblo III-Late Pueblo III period. Neither data set provides much
information about the final decades—between A.D. 1258 and 1280—of occupation or use at
Shields Pueblo. Consideration of the temporal affiliation of individual features, structures, kivas,
and deposits provides additional insight into the nature of the occupation and depopulation of
Shields Pueblo.

Changes Through Time at Shields Pueblo

Each study unit at Shields Pueblo was assigned to a precise temporal interval, with most assigned
to a period on the basis of tree-ring dates or associated pottery assemblages. Tables 3.6 and 3.7
present the dates assigned to each study unit, divided by study unit type, listed in general
chronological order. The study units listed in Table 3.6 are those assigned to the entire span for
which we have tree-ring dates at Shields Pueblo (A.D. 771-1258) or nearly so (A.D. 725-1258).
Table 3.6 contains the majority of the study units designated for Shields Pueblo, as we were able
to assign most to a Pecos subperiod, though several contexts span either a full Pecos period, or
two or more Pecos subperiods. Table 3.6 shows that the ceramic seriation accurately suggests
that the majority of the study units from Shields Pueblo date from the Middle Pueblo II to Early
Pueblo III periods.
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Figure 3.1. All tree-ring dates, Shields Pueblo.
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Figure 3.3. Tree-ring cutting and near-cutting dates, Shields Pueblo.
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Pueblo.
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Figure 3.7. Pottery assemblages by time period, type, and weight, Shields Pueblo.
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Figure 3.8. Pottery assemblages by time period, type, and weight indicating an Early
Pueblo III period cluster, Shields Pueblo.
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Table 3.1. Pecos Periods, Pecos Subperiods, Village Ecodynamics Project Periods, and Date
Ranges Assigned to Study Units, Shields Pueblo.

OTHER ANALYTICAL
GROUPINGS
DATE RANGE NUMBERS
Pecos Period Pecos Village Project 4 4y w16 417 #18 #19
Subperiod Periods
EARLY EARLY
725 PUEBLOI 725 ,ciird. 725 enirl 725
(Date Range g, (DateRange o0, 0 Range #4) 771
#1) #4)
LATE
800 purhLoq 800 LATEPUEBLOI
840
840 LATE PUEBLO I
880
880 LATE PUEBLO [
920 920 920
EARLY EARLY
920 PUEBLOTL 920 ,~Bi-l 920 el
(Date Range
) 980
EARLY
%80 pUEBLOII
1020 1020
MIDDLE MIDDLE
1020 puggron  '9%°  pueBLOT 1020 1020
1060 (Datigange 1060 (Date Range #5)
LATE LATE PUEBLO
1060 pupsLon | 1060 0 1060
(D at‘; gange 1100 (Date Range #9)
loo LATE IEIUEBLO
1140 1140 1140 (Date Range #10)
EARLY EARLY
1140 PUEBLONI 1140 ,oief 1140 oS00 f
(Date Range (Date Range
#3) #7) 1180 (Date Range #11)
EARLY
180 pyuEBLO 1T
1225 1225 (Date Range #12) 1225
LATE LATE PUEBLO
1225 Lot o 1225 o 1225
(Daigange 1260 (Date Range #13) 1258 1260
1260 ATEBUEBLO 1258
1280 1280 1280 (see #16) 1280 1280

1280+ REGIONAL DEPOPULATION
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Table 3.2. Explanations of Symbols Appended to Tree-Ring Outer Dates.

Symbol Explanation

B Bark is present.

G Beetle galleries are present on surface of specimen.

. Less than a full section is present, but the outermost ring is continuous around the
available circumference.
A subjective judgment that, although there is no direct evidence of the true outside

v AR . .
on the sample, the date is within a very few years of being a cutting date.

. There is no way of estimating how far the last ring is from the true outside; many
rings may be lost.
One or a few rings may be missing near the outside whose presence or absence

+ cannot be determined, because the series does not extend far enough to provide
adequate cross dating.

i A ring count is necessary beyond a certain point in the series because cross dating

Cccasces.
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Table 3.3. Study Units with Tree-Ring Dates, Shields Pueblo.

Study Unit Noncutting Dates Cutting Dates ]g;i:t
PUEBLO I PERIOD
755vv, 7158vv, 763vv, 771+v, 771+r, 772rG, 774+, 779+r
Structure 110 T71vv, 772vv, T73vv, 774+v 774+1B, 775+,
776+1G, 779+r
PUEBLO II PERIOD
Structure 104 1101+vv, 1119vv 1127B 1127B
Backhoe Trench 114 1110++vv 1110++vv
(exposed Structure 121)
LATE PUEBLO II-EARLY PUEBLO III PERIOD
Structure 122 1062vv, 1061++vv 1119r, 1129+B 1129+B
Structure 140 1098vv, 1101vv 1103++B
Backhoe Trench 128 1103++B
(exposed Structure 140)
Structure 243 1129r, 1131r 1131r
EARLY PUEBLO III PERIOD
1051vv, 1144vv, 1149vv, 1172vv, 1212v
Structure 1316 1174vv, 1205, 1210v, 1212v
Structure 1505 937+vv, 947vv, 1007vv, 1022vv, 1124r 1155vv
1117vv, 1155vv
PUEBLO III PERIOD
1078vv, 1085vv, 1116vv, 1117vv, 1147+v
Structure 123 1120vv, 1147+v
Backhoe Trench 115 1046vv, 1059vv, 1104vv
(through Structure 123)
Structure 410 1084vv, 1186vv, 1191vv,1199vv 1212r 1212r
Structure 1106 1108vv, 1116vv, 1121++vv 1190rB, 1204r, 1224B 1224B
Structure 1114 1103vv, 1130vv, 1181vv, 1205v 1126r, 1144r, 1205B 1205v
970vv, 1023vv, 1091vv, 1121vv, 1193r, 1194r, 1194r 1203vv
Structure 1205 1135vv, 1149vv, 1165++vv, 1188V,
1203vv
LATE PUEBLO III PERIOD
Structure 208 1198+v, 1204vv, 1204vv, 1228+vv, 1245v
4 1230vv, 1230++vv, 1245v
1072vv, 1122vv, 1129vv, 1219++B, 1243B, 1248B

Structure 221

1136++vv, 1194vv, 1210vv,
1225vv, 1229++v, 1231vv, 1238vv,
1238vv, 1242vv

1248B

Backhoe Trench 216

1169++vv
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Latest

Study Unit Noncutting Dates Cutting Dates Date
(exposed Structure 221)
Structure 223 897vv, 998+vv, 1061vv, 1250vv 1256vv
Backhoe Trench 218 1146vv, 1256vv
(exposed Structure 223)
1076+vv, 1077++tvv, 1077++vv, 1238++B, 1248++r, 1255vv
Structure 224 1095v, 1101vv, 1143vv, 1167vv, 1251rB, 1252rG,
ructure 1171vv, 1174+vv, 1211vy, 1215vv, | 1253+r, 12551, 12551
1219+vv, 1252+v, 1254+v, 1255vv
Backhoe Trench 219 1056vv, 1239vv, 1246vv, 1250vv
(exposed Structure 224)
1135v, 1156vv, 1159vv, 1176vv, 1236+r, 1237++r, 1250r
Structure 241 1184vv, 1196vv, 1236+vv, 1247vv 1238r, 1248rB, 1249r,
1249r, 1250r, 1250r
Structure 405 1248++vv, 1250++vv 1250++vv
989vv, 1038vv, 1038++vv, 1229+v
Structure 406 1146++v, 1184vv, 1185vv, 1202vv,
1223vv, 1229+v
Structure 1315 1024vv, 1092vv, 1195++vv, 1202v, | 1204r, 1249r, 1251r 1251r
u 1203vv, 1204vv, 1207vv, 1227++v
966vv, 971vv, 979+vv, 1037+vv, 1254B, 1254B 1255+vv
1057++vv, 1060++vv, 1062vv,
Structure 1408 1075vv, 1076vv, 1080vv, 1086+vv,
ructure 1097vv, 1108vv, 1126+vv, 1141vv,
1145vv, 1150+vv, 1162vv, 1239vv,
1255+vv
Backhoe Trench 1406 1188vv
(exposed Structure 1408)
TERMINAL PUEBLO III PERIOD
530++vv, 1152vv, 1212vv, 1252rB 1258v

Structure 1402

1217+vv, 1218vv, 1223++vv,
1235vv, 1238vv, 1249vv, 1251+vv,
1255+vv, 1256+vv, 1258v, 1258v

Backhoe Trench 1403
(exposed Structure 1402)

1042+vv, 1239vv
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Table 3.4. Middens and Extramural Surfaces with Tree-Ring Dates, Shields Pueblo.

Study Unit Noncutting Dates Cutting Latest
Dates Date
Middens
LATE PUEBLO II-EARLY PUEBLO III PERIOD
Backhoe Trench 127  |909vv
(through Nonstructure
101)
1022vv, 1045vv, 1066vv 1130+, 1130+r
Nonstructure 153 1130+1B
941vv, 972+vv, 991vv, 1041vv, 1057vv, 1114r 1124vv
Nonstructure 154 1067+v, 1067+v, 1076vv, 1084vv, 1093+vv,
1096vv, 1122vv, 1124vv, 1124vv
Nonstructure 157 1125+v 1125+v
Extramural Surface
EARLY PUEBLO III PERIOD
Nonstructure 1102 986+vv, 1199vv 1199vv

Table 3.5. Shrines and Associated Structures with Tree-Ring Dates, Shields Pueblo.

Shrine Study Unit Constructed within Depression of: Latest Date
Structure 213 Structure 208 1245v
Structure 229 Structure 225 n/a
Structure 242 Structure 241 1250r
Structure 401 Structure 405 1250++vv
Structure 407 Structure 405 1250++vv
Structure 409 Structure 408 n/a
Structure 1411 Structure 1408 1255+vv
Structure 1412 Structure 1402 1258v

52




Table 3.6.

Study Units, Date Ranges, and Time Periods, Shields Pueblo.

Date Range 1 6 2 18 17 7 3 8 16
Number
Span 725-920| 920- 1060- 1020- 1060- 1140- 1140- 1225- 1258-
(years A.D.) 1140 1140 1225 1225 1225 1280 1280 1280
Period Name | Pueblo 1 [Pueblo IT| Late Middle Late Early Pueblo Late Terminal
Pueblo II| Pueblo | Pueblo Pueblo I Pueblo Pueblo
[I-Early | II-Early I I I
Pueblo | Pueblo
111 111
Pit structure STR 110 |STR STR 137 STR 139
STR 136 | 1307 STR 138 STR 237
STR 151 |STR STR 150
STR 1308
1318
Kiva STR 122 STR 234 |STR 145 |STR 123 [STR 208 |STR
STR 243 |STR 222 |STR 410 [STR 221 | 1402
STR STR STR 803 |STR 223
1414 1108 STR STR 224
STR 1106 STR 225
1113 STR STR 241
STR 1114 STR 405
1316 STR STR 406
STR 1205 STR 408
1505 STR STR
1206 1315
STR STR
1416 1408
STR STR
1504 1505
Surface room STR 102 | STR 209 STR 140
STR 103 | STR 149
STR 104
STR 121
Subterranecan [ STR 141 STR 124 |STR 146 |STR 411 [STR
Room STR 205 |STR 1413
1209
Midden NST 111 NST 226 INST 101 [NST 142 [NST 132
NST 233 |NST 152 NST 201
NST 245 |NST 153
NST NST 154
1107 NST 157
NST NST 210
1109 NST 238
NST NST 239
1202 NST
NST 1103
1409 NST
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Date Range 1 6 2 18 17 7 3 8 16
Number
NST  |1303
1418 [NST
1310
NST
1312
NST
1320
Other Cultural NST 238 NST AU 602
Deposit NST 239 1115 |AU 1702
NST NST
1320 1207
AU 1501
AU 1801
Extramural NST 107 | NST 125 NST 134 |NST 108 |NST
Surface NST 109 | NST 126 NST 503 |NST 235 |1322
NST 119 | NST 129 NST
NST 155 | NST 130 1102
NST 156 | NST 131 NST
NST 204 | NST 203 1116
NST 214 |NST 247 NST
NST 215 |NST 248 1117
NST 250 |NST 251 NST
NST  |NST252 1417
1317 |NST
1319
Other STR 148 | STR 249 STR 246 STR 213
STR 229
STR 242
STR 401
STR 407
STR 409
STR
1411
STR
1412

Note: STR = Structure; NST = Nonstructure; AU = Arbitrary Unit. Study units in bold are associated with tree-ring
dates.
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Table 3.7. Study Units, Date Ranges, and Period Names, Shields Pueblo.

Date Range Number

19

14

Span (years A.D.)

725-1225

771-1258

Period Name

Pueblo I-Early Pueblo III Period

Pueblo I-Late Pueblo I1I Period

Midden

NST 1321

Other cultural deposit

AU 105
AU 202
AU 302
AU 402
AU 502
AU 701
AU 801
AU 901
AU 1001
AU 1101
AU 1201
AU 1301
AU 1302
AU 1401
AU 1601
AU 1901

Extramural surface

NST 106
NST 206
NST 207
NST 244

Note: NST = Nonstructure; AU = Arbitrary Unit
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Chapter 4

Population History

by Susan C. Ryan

Introduction

In this chapter, I attempt to diachronically reconstruct the population at Shields Pueblo through
the analysis of multiple lines of archaeological evidence as outlined in Chapter 3. These include
direct and indirect dating techniques such as tree-ring dating, pottery dating, archaeomagnetic
results, accelerator mass spectrometry results, architectural morphology, structure context,
structure abandonment mode, and stratigraphic sequences. This chapter begins with a discussion
of the various methodologies used to infer the population of an archaeological site followed by a
summary of the time periods assigned to cultural deposits at Shields Pueblo. This chapter
concludes with a population reconstruction for each major period of occupation at the site.

Inferring population estimates from the archaeological record provides researchers not only with
information on how many people occupied a site at any given time, but provides insights into
how people in the past structured their economic, political, ritual, and social systems.
Furthermore, inferring population allows researchers to determine how villages and communities
formed, provides information on migrations and depopulations, and allows us to assess the
nature and tempo of regional demographic trends over extended periods of time.

Methods Used for Estimating Population

Several methods of estimating population size have been developed and applied to the
archaeological record (Cook 1972; Hassan 1981), including estimates made on the basis of:
structure floor area (LeBlanc 1971; Naroll 1962); total number of households present (Churchill
2002; Kuckelman 2000, 2003; Lightfoot 1994); number of rooms (Adler 1990; Hill 1970);
number of kivas (Churchill 2002; Kuckelman 2000, 2003; Rohn 1989); number of artifacts
(Cook 1972:11-12; Hassan 1981:78-79); amount of food refuse (Cook 1972); area of roomblock
rubble on the modern ground surface (Adler 1990; Schlanger 1987); hearth size (Ciolek-Torrello
and Reid 1974); site size (Hack 1942), and number of human burials or remains present (Cook
1972). The application of one or more of the above methods is automatically determined by the
amount, type, and condition of the material remains present on any given site. Thus, variability
may also exist at an intrasite scale as well as at an intersite scale (as exemplified by the
variability caused by the extensive mechanical disturbance at Shields Pueblo).

Household: The Unit of Analysis

To begin, a distinction must be made between two terms pertinent to this discussion—
“household” and “unit pueblo.” A household is a representation of a social group in which
members participate in five activities (Wilk and Netting 1984): (1) production; (2) distribution;
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(3) transmission; (4) reproduction; and (5) co-residence. Production and distribution serve as the
economic base of the household. Transmission is the term used to describe the distribution of
resources among household members and subsequent generations. Reproduction refers not only
to a biological increase of members but also to the reproduction of social systems within the
household (Wilk and Netting 1984). Alternatively, a unit pueblo—also referred to as a “Prudden
unit” (Prudden 1903, 1914, 1918)—architecturally consists of a single domestic pit structure or
kiva, a block of contiguous surface rooms made of jacal or masonry (five to 10 rooms on
average) located immediately north or northwest of the pit structure, and a midden or trash area
located to the south or southeast of the pit structure. In the Mesa Verde region, the unit pueblo is
interpreted as the architectural representation of a single household composed of a nuclear or
small extended family (Lipe 2006:263; Varien 1999:18) dating from approximately A.D. 750
and continuing until regional depopulation in the late A.D. 1200s (Bullard 1962; Lipe 1989:55,
2006:263; Varien 1999:18).

Using Wilk and Netting’s (1984) concept of household, Lightfoot (1994) examined household
organization at the Duckfoot Site, a small Pueblo I habitation comprising 19 surface rooms and
four pit structures located in the central Mesa Verde region. Data from architecture, floor
assemblages, feature assemblages, and abandonment mode assemblages were analyzed to infer
the activities that took place in pit structures and surface rooms (Lightfoot 1994). Based on these
data we inferred that the activities that took place in pit structures and surface rooms were
distinct, as were the types of activities that took place among pit structures. Lightfoot (1994)
concluded that households at the Duckfoot Site were each represented architecturally by a single
pit structure (used for both domestic and ritual activities) and surface rooms had been used for
both domestic activities and storage.

Additionally, Lightfoot (1994:147) examined cross-cultural ethnographic literature on the
number of occupants per household and concluded that, on average, most households included
between 4.2 and 7.0 individuals. Although the number of individuals is not a defining
characteristic of Wilk and Netting’s (1984) concept of household, it does allow archaeologists to
reconstruct how many individuals make up the social group that performed household activities.
In sum, I adopt Lightfoot’s (1994:147) estimate that beginning at approximately A.D. 750 and
continuing until regional depopulation in the late A.D. 1200s, between five and seven individuals
resided in a typical household; I also assume that the unit pueblo was an architectural
representation of a single household composed of a nuclear or small extended family (Bullard
1962; Lipe 1989:55, 2006:263; Varien 1999:18).

As outlined above, I will use the total number of excavated pit structures and kivas to infer the
population size for each period of occupation at Shields Pueblo. There are two reasons for using
the total number of pit structures and kivas to infer population size instead of the other methods
presented above—such as structure floor area, number of rooms, area of roomblock rubble on the
modern ground surface, and hearth size. First, the majority of the site, with the exception of three
surface rooms in Architectural Block 100 (Figures 4.1 and 4.2), has been disturbed by
mechanized plowing. A significant number of surface rooms constructed throughout the pueblo
have been damaged during this process and many more have been demolished. Second, because
Shields Pueblo was occupied for several centuries, we infer that most of the Basketmaker I1I,
Pueblo I, and Pueblo II period architecture has been razed or covered over by prehispanic
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construction activities. Furthermore, it seems likely that some of the pre—Pueblo III period
construction materials would have been salvaged for use in the construction of later buildings.
Thus, the majority of architecture visible on the modern ground surface—with the exception of
the surface rooms in Architectural Block 100—is representative of the Pueblo III period. In sum,
population estimates would be inadequate if: (1) they were inferred from methods other than the
number of pit structures present on the site; and (2) they were estimated from pit structures
visible on the modern ground surface only.

Remote-Sensing Surveys

Remote-sensing surveys were conducted at Shields Pueblo during the 1997 and 1998 field
seasons in an effort to supplement our knowledge of architecture indiscernible from the modern
ground surface. Specifically, the electrical resistance survey was conducted on 156 20-x-20-
meter (m) grid units for a total area of 62,400 m? (Figure 4.3) and the magnetometer survey was
conducted on 162 20-x-20-m grid units for a total area of 64,800 m? (Figure 4.4). Survey results
indicate the presence of 181 possible pit structures—in addition to those visible on the modern
ground surface—multiple linear features representing possible footpaths, and a number of
possible middens and surface rooms. Several lines of evidence led us to infer that the majority
of the anomalies represented subterranean structures. First, most of the anomalies were the
approximate size and shape of Mesa Verde region pithouses and kivas: they are roughly circular,
between 4 and 6 m in diameter, and have a protrusion to the south which typically represents the
recess or ventilator shaft. Second, the anomalies occurred in east-west rows within the high-
density artifact and architectural debris scatters—a pattern consistent with the known layout of
Mesa Verde region household sites (Lipe 1989, 2006). Finally, our 1997 randomly selected test
excavations located three subterranean structures all associated with a remote-sensing anomaly.
The electrical resistance and magnetometer results exponentially increased the number of pit
structures or kivas identified from outward evidence visible on the modern ground surface.

In 1998, Crow Canyon Archaeological Center was granted permission from Colorado Mountain
College and James and Veda Wilson to assess the possible pit structures with a 7-centimeter
(cm)-diameter auger test to confirm the presence and type of cultural feature present. Testing
indicated that 178 of the 181 anomalies identified on the electrical resistance map were indeed
prehispanic cultural deposits. Thirteen of the confirmed pit structures were further tested with
excavation units, providing information on construction techniques, function, and use-life of the
structures.

Periods of Occupation at Shields Pueblo

As noted in Chapter 3, the chronological assignments used in this report consist of multiple,
absolutely dated periods ranging from broad spans of time—consisting of a few centuries—to
short periods of time spanning only a few decades (Table 4.1). The broadest of these time
periods are based on the Pecos Classification system and are referred to in this report as Pueblo |
(A.D. 750-900), Pueblo II (A.D. 900—1150), and Pueblo III (A.D. 1150—-1280); the shorter time
periods are subperiods defined within the broader Pecos periods. Because structures, features,
and other cultural deposits may be utilized for more than one generation, many of the study units
have been assigned date ranges that span more than one period in the Pecos Classification. The
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following time periods and subperiods are used most often in this report: Basketmaker III (A.D.
500-750); Pueblo I (A.D. 750-900); Early Pueblo II (A.D. 900-1050); Late Pueblo II (A.D.
1050-1150); Early Pueblo III (A.D. 1150-1225); and Late Pueblo III (A.D. 1225-1280).

For the purposes of this chapter, I will provide population estimates for the following periods and
subperiods: Basketmaker III; Pueblo I; Pueblo II; Late Pueblo II; Early Pueblo III; Late Pueblo
IIT; Pueblo III; and Terminal Pueblo III. Note that my intention in the following paragraphs is to
reconstruct population estimates; this discussion does not contain overarching information on
regional population trends or provide a sociocultural backdrop for the Shields Pueblo
reconstruction—for this information, please refer to Chapter 3. In general, the types of pottery
found at the site suggest that people were living on the site at least as early as the Basketmaker
III period (A.D. 500-750). The most intensive occupation at Shields Pueblo dates from the Late
Pueblo II (A.D. 1060-1140) and Pueblo III periods (A.D. 1150-1280). Architectural and artifact
data indicate that the settlement reached its maximum extent sometime between A.D. 1100 and
1250. During the middle to late A.D. 1200s, people living in the Mesa Verde region emigrated
southward, where descendants of ancestral Pueblo people continue to reside today.

Basketmaker I1II Period (A.D. 500-750)

Unfortunately, none of the excavation units at Shields Pueblo revealed a Basketmaker III period
pit structure. This was likely a consequence of the overarching research design and the methods
used to sample the site. For instance, architecture visible on the modern ground surface was more
likely to have been tested than architecture covered over by subsequent construction activities
(e.g., architecture dating from the Basketmaker and Pueblo I periods). Regardless, pottery data
collected from the site suggest that people were living at Shields Pueblo as early as the
Basketmaker III period (Table 4.2). As shown in Figure 4.5, Basketmaker III period pottery

was found primarily in Architecture Blocks 100, 200, and 1300, and was sparsely present in
Blocks 400, 1100, 1400, 1500, and 1900. Thus, it seems likely that the Basketmaker III period
occupation had been located primarily in the central portion of the site with secondary locations
in the western, northwestern, and northeastern portions. The overall pottery counts and weight
percentages are not large from this period, but are indeed present. As indicated in Table 4.2, 512
sherds (0.23 percent), or 4,525.5 g (0.36 percent) of pottery was identified as coming from the
Basketmaker III period. Although the Basketmaker III period pottery counts/weights are not
significant, they do indicate limited cultural activity during this time. In sum, considering only
the presence of pottery from the time period, we can infer that a relatively small population—
perhaps one to several households—resided at Shields Pueblo during the Basketmaker III period.

Basketmaker I11I/Pueblo I Period (A.D. 500-900)

Additionally, there is a robust Basketmaker I1I/Pueblo I period pottery signature at Shields
Pueblo, evidenced by 14,650 sherds, or over 73,054 g (see Table 4.2) of Indeterminate Local
Gray Ware pottery. This accounts for 6.46 percent of the overall pottery assemblage by count
and 5.82 percent by weight. Indeterminate Local Gray Ware was initially manufactured in the
Basketmaker III period and continued to be utilized through the Pueblo I period. As shown in
Figure 4.6, Basketmaker III/Pueblo I period pottery was found primarily in Architectural Blocks
100, 200, and 1300, and was sparsely present in Architectural Blocks 300, 400, 500, 600, 700,
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800, 900, 1000, 1100, 1200, 1400, 1500, 1800, and 1900. Thus, it seems likely that the primary
Basketmaker III/Pueblo I period occupations had been located in the central portion of the site
with secondary locations throughout the rest of Shields Pueblo. It is difficult to know how many
households were present at Shields Pueblo during the Basketmaker I1I/Pueblo I period; however,
given that the second-largest pottery signature dates from this period, we can infer that numerous
households resided at the site sometime between A.D. 500 and 900.

Pueblo I Period (A.D. 750-900)

As illustrated in Table 4.2, there are 1,739 sherds, or over 8,631 g of pottery—comprising
Mancos Gray Neckbanded, Abajo Red-on-orange, Bluff Black-on-red, Early White Unpainted,
Indeterminate Neckbanded Gray, Moccasin Gray, Piedra Black-on-white, and Early White
Painted—dating from the Pueblo I period. This accounts for 0.77 percent by count and 0.69
percent by weight of the total pottery assemblage. As shown in Figure 4.7, Pueblo I period
pottery was found primarily in Architecture Blocks 100, 200, and 1300, and was found in lesser
quantities in Architectural Blocks 300, 400, 700, 800, 1100, 1200, 1400, and 1500. Thus, it
seems likely that the Pueblo I period occupation had been located primarily in the central portion
of the site with secondary locations in the southwestern, south-central, west-central, and east-
central portions of Shields Pueblo. This inference is confirmed by the presence of four pit
structures dating from the Pueblo I period (Table 4.3). Three of the four structures are located in
Architectural Block 100 and the fourth is located in Architectural Block 1300 (see Figure 4.1).

By percentage, there is less pottery dating from the Pueblo I period than that dating from the
Basketmaker III/Pueblo I periods combined. This is likely a result of how researchers classify
pottery types, specifically Indeterminate Local Gray Ware, which was manufactured for four
centuries and spans two Pecos Classification periods. At this time, it is impossible to determine if
Indeterminate Local Gray Ware was manufactured in the Basketmaker III period or the Pueblo I
period. Thus, it is difficult to know how many households were present at Shields Pueblo during
the Pueblo I period; however, it can be stated with confidence that several households resided
there sometime between A.D. 750 and 900. Utilizing the structure counts presented in Table 4.3,
we can assume that there was a minimum population of 20 to 28 individuals residing at Shields
Pueblo during the Pueblo I period, though this estimate should be considered extremely
conservative since there are most likely numerous pit structures dating from the Pueblo I period
that were not tested during this project.

Pueblo II Period (A.D. 900-1150)

As illustrated in Table 4.2, there are 9,631 sherds, or over 91,696 g of pottery—comprising
Deadmans Black-on-red, Mancos Black-on-white, Mancos Corrugated Gray, Pueblo I White
Painted, and Cortez Black-on-white—dating from the Pueblo II period. This accounts for 4.25
percent by count and 7.30 percent by weight of the total pottery assemblage. Pueblo II period
pottery was found primarily in Architecture Blocks 100, 200, and 1300 and was found in lesser
quantities in Architectural Blocks 300, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1400,
1500, 1600, 1800, and 1900 (Figure 4.8). Thus, it seems likely that the Pueblo II period
occupation had been located primarily in the central portion of the site with secondary locations
throughout Shields Pueblo. Additionally, we estimate that between six and 11 unit pueblos were
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constructed during the Pueblo II period—more specifically, three pit structures were constructed
during the Late Pueblo II period (A.D. 1060—1140) (see Table 4.3). Assuming five to seven
people occupied a single unit pueblo, the overall Pueblo II period minimum population estimate
for Shields Pueblo is between 30 and 77 individuals. This estimate is highly conservative as there
are most likely numerous pit structures dating from the Pueblo II period that were not tested
during this project.

This estimate should not be considered an exact number since not all of the pit structures would
have been in use at the same time. Studies of architecture have shown that timbers used to
construct pit structures lasted only 10 to 40 years before needing to be replaced, particularly the
beams that were in contact with the ground and thus vulnerable to rot and insect infestation
(Ahlstrom et al. 1995; Cameron 1990; Gilman 1987; Matson et al. 1988; Nelson and Leblanc
1986; Powell 1983; Schlanger 1987; Varien and Ortman 2005; Varien et al. 2007). Because of
this, researchers believe that the average life span of a unit pueblo was approximately 20 years.
However, beginning in the mid—A.D. 1100s, the average occupational span of unit pueblos
increased from approximately 20 years to an estimated 45 years when, for the first time in the
central Mesa Verde region, architecture was constructed with sandstone masonry (Varien 1999;
Varien and Ortman 2005). The estimate of 45 years is calculated from pottery accumulations that
suggest the amount of time people actually resided in a unit pueblo, and not from the average
amount of time that architectural elements could endure (Ryan 2010).

Pueblo III Period (A.D. 1150-1280)

The second strongest architectural signature at Shields Pueblo dates from the Pueblo III period.
There are 17,812 sherds or over 197,718 g of pottery (see Table 4.2)—comprising McEImo
Black-on-white, Pueblo III White Painted, Mesa Verde Black-on-white, and Mesa Verde
Corrugated—dating from the Pueblo III period. This accounts for 7.85 percent by count and
15.74 percent by weight of the overall pottery assemblage. As shown in Figure 4.9, Pueblo II1
period pottery was found primarily in Architecture Blocks 100, 200, 1100, 1300, and 1400 and
was found in lesser quantities in Architectural Blocks 300, 400, 500, 600, 700, 800, 900, 1000,
1200, 1500, 1600, 1700, 1800, and 1900. Thus, it seems likely that the Pueblo III period
occupation was located primarily in the central, east-central, and northwestern portions of the
site with secondary locations throughout Shields Pueblo. On the basis of excavation data, we
estimate that between 28 and 33 new unit pueblos were constructed at Shields Pueblo during the
Pueblo III period (see Table 4.3). Assuming five to seven people occupied a single unit pueblo,
the population estimate for the Pueblo III period is between 140 and 231 individuals.
Specifically, we estimate that six new unit pueblos were constructed during the Early Pueblo 111
period (A.D. 1140-1225), 12 new unit pueblos were constructed during the Late Pueblo I1I
period (A.D. 1225-1280), and one new unit pueblo was constructed during the Terminal Pueblo
III period (A.D. 1258-1280) (see Table 4.3). These estimates should be considered highly
conservative since there are most likely numerous kivas dating from the Pueblo III period that
were not tested during this project.
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Summary

Population estimates for Shields Pueblo are based on absolute and relative dating techniques. As
outlined above, I used the total number of identified pit structures or kivas to infer the population
size for each period of occupation at Shields Pueblo. There are two reasons for using the total
number of pit structures or kivas to infer population size instead of the other methods presented
above. First, most of the site, with the exception of Architectural Block 100, has been disturbed
by mechanized plowing. A significant number of surface rooms have been damaged during this
process and many more have been demolished. Second, because Shields Pueblo was occupied
for several centuries, we infer that most of the Basketmaker I1I, Pueblo I, and Pueblo II period
architecture has been potentially razed or covered over by prehispanic construction activities.
Furthermore, it seems likely that some of the pre—Pueblo III period construction materials may
have been salvaged for use in the construction of later structures.

In sum, on the basis of the presence of pottery, we can infer that a relatively small population—
perhaps one to several households—resided at Shields Pueblo during the Basketmaker I1I period.
There were at least four households present at Shields Pueblo during the Pueblo I period; on the
basis of the robust Basketmaker III/Pueblo I period pottery data (the second-strongest pottery
signature at Shields Pueblo dates from this time period), we can confidently infer that numerous
pit structures were constructed at the site sometime between A.D. 500 and 920. The second-
strongest architectural occupational signature at Shields Pueblo dates from the Pueblo II period.
A conservative estimate is that at least six unit pueblos were constructed during this period; thus,
the population estimate for the Pueblo II period is between 30 and 77 individuals. The strongest
occupational signature at Shields Pueblo dates from the Pueblo III period. Twenty-eight unit
pueblos were constructed at Shields Pueblo during this period, resulting in a conservative overall
population estimate of between 140 to 196 individuals.

Utilizing the 181 remote-sensing anomalies identified during the electrical resistivity and
magnetometer surveys for population reconstruction, we estimate that between 905 and 1,267
individuals resided at Shields Pueblo between the Basketmaker I1I and Pueblo III periods. This
estimate is to be considered conservative, since the remote-sensing surveys were limited in scope
and did not collect data from the entire 36-acre site.
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Figure 4.1. Site map with the location of architectural blocks, Shields Pueblo.

70



Figure 4.2. Remaining intact surface room, Structures 102, 103, and 104 (from foreground
to background of photograph), Shields Pueblo.
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Figure 4.3. Electrical resistivity survey map indicating anomalies (in orange), Shields
Pueblo.
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Figure 4.4. Magnetometer survey map indicating anomalies (in red), Shields Pueblo.
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Figure 4.5. Basketmaker III period pottery counts by architectural block, Shields Pueblo.
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Figure 4.6. Basketmaker III/Pueblo I period pottery counts by architectural block, Shields
Pueblo.
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Figure 4.7. Pueblo I period pottery counts by architectural block, Shields Pueblo.
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Figure 4.8. Pueblo II period pottery counts by architectural block, Shields Pueblo.
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Figure 4.9. Pueblo III period pottery counts by architectural block, Shields Pueblo.
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Table 4.1. Date Ranges Assigned to Cultural Deposits at Shields Pueblo.

Time Period Description
A.D. 725-920 Pueblo I
A.D. 920-1140 Pueblo II
A.D. 1140-1280 Pueblo 111
A.D. 725-800 Early Pueblo I
A.D. 1020-1060 Middle Pueblo 1T
A.D. 1060-1140 Late Pueblo II
A.D. 1140-1225 Early Pueblo III
A.D. 1225-1280 Late Pueblo III
A.D. 1060-1100 Subperiod within the Late Pueblo II period
A.D. 1100-1140 Subperiod within the Late Pueblo II period
A.D. 1140-1180 Subperiod within the Early Pueblo III period
A.D. 1180-1225 Subperiod within the Early Pueblo III period
A.D. 1225-1260 Subperiod within the Late Pueblo III period
AD. 771-1258 gggf&gﬁg;ﬁgfe of occupation at Shields Pueblo, as defined by tree-
A.D. 1020-1260 Late occupation of Shields Pueblo
AD. 1258-1280 Period between the depopula.tion of Shields Pueblo and thg end of
ancestral Pueblo occupation in the central Mesa Verde region
A.D. 1060-1225 Late Pueblo II period through Early Pueblo III period
A.D. 1020-1280 Middle Pueblo II period through Late Pueblo III period
A.D. 725-1225 Early Pueblo I period through Early Pueblo III period
A.D. 920-1280 Pueblo II through Pueblo III period
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Table 4.2. Pottery Counts and Weights and Percentage of Pottery Counts and Weights by

Time Period, Shields Pueblo.

Pecos Classification Period N % by Count Weight (g) % by Weight
Basketmaker III 512 0.23 4,525.5 0.36
Basketmaker I1I/Pueblo 1 14,650 6.46 73,054.1 5.82
Pueblo I 1,739 0.77 8,631.7 0.69
Pueblo I/IT 173 0.08 462.3 0.04
Pueblo II 9,631 4.25 91,696.6 7.30
Pueblo II/1IT 179,112 78.97 873,576.5 69.54
Pueblo 111 17,812 7.85 197,718.2 15.74
Other 3,175 1.40 6,476.9 0.52
TOTAL 226,804 100% 1,256,141.8 100%
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Table 4.3.

Pit Structure and Kiva Construction Dates by Date Range, Span, and Period/

Subperiod Name.
Date Range 1 6 2 18 17 7 3 8 16
Number
Span 725-920 | 920- 1060— 1020— 1060— 1140— 1140- | 1225- 1258
(Years, A.D.) 1140 1140 1225 1225 1225 1280 1280 1280
Period and Pueblo I |Pueblo II | Late Middle |Late Early Pueblo | Late Terminal
Subperiod Pueblo IT | Pueblo  |[Pueblo |Pueblo |III Pueblo | pyeblo III
Name [I-Early |I-Early |III I
Pueblo | Pueblo
111 I
Pit Structure STR 110 |STR STR 137 STR 139
STR 136 |1307 STR 138 STR 237
STR 151 |STR STR 150
STR 1308
1318
Kiva STR 122 STR 234 |STR 145 |STR 123 |STR STR 1402
STR 243 [STR 222 |STR 410 | 208
STR STR STR 803 |STR
1414 1108 STR 221
STR 113 | 1106 STR
STR STR 223
1316 1114 STR
STR STR 224
1505 1205 STR
STR 225
1206 STR
STR 241
1416 STR
STR 405
1504 STR
406
STR
408
STR
1315
STR
1408
STR
1505

Note: Structure numbers in bold are associated with tree-ring cutting dates; see Chapter 3 for tree-ring data.
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Chapter 5
Human Skeletal Remains

by Cynthia Bradley and Andrew 1. Duff

Introduction

The Crow Canyon Archaeological Center’s (Crow Canyon’s) policy on the treatment of human
remains and associated artifacts, developed in consultation with the Board of Trustees and Crow
Canyon’s Native American Advisory Group, specifies that the scientific investigation of
archaeological sites will not specifically target human skeletal remains as objects of study.
Consistent with this general policy of avoidance, the research design for Shields Pueblo did not
call for the excavation of human remains. Nonetheless, eight human remains occurrences and 77
isolated human skeletal elements were found during our four years of fieldwork (Tables 5.1 and
5.2). All the remains are affiliated with the ancestral Pueblo occupation of the site, and all were
treated in accordance with the procedures and practices detailed in Crow Canyon’s policy
statement (Crow Canyon Archaeological Center 2001).

Shields Pueblo and the neighboring Goodman Point Pueblo appear to have been continuously
occupied from the early A.D. 1000s until regional depopulation at about A.D. 1300 (Adler
1992:18-21, Table 2.1), with a smaller occupation documented at Shields Pueblo in the late
A.D. 700s. At Shields Pueblo, we estimate that population ranged from 30 to 77 individuals
during the Pueblo II period to 140 to 231 individuals during the Pueblo III period, on the basis
of the number of pit structures dating from these periods (see Chapter 4). Viewed from this
perspective, the human remains found during fieldwork represent a small fraction of the total
population that lived at Shields Pueblo over time, suggesting that the sample is unlikely to be
representative of this larger population. Thus, this sample can provide only limited information
about the demographic characteristics and mortuary practices of those who lived at the site in the
past. In archaeological reports, the chapters reporting on human skeletal remains often contain
analyses based on much larger sample sizes, and can provide critical information that is central
to behavioral reconstructions. The nature of the sample of human skeletal remains from Shields
Pueblo precludes such detailed analysis. Instead, this presentation is limited to discussion of the
methods employed in the analysis, description of the human skeletal remains, and a brief
consideration of the inferences warranted given the limitations of the sample.

Methods

Human remains discovered during Crow Canyon’s excavations are given one of two possible
designations: human remains occurrence or isolated human skeletal element. A human remains
occurrence (HRO) is defined as a burial, grave, substantial articulated remains, or an in situ
concentration of human bone (Crow Canyon Archaeological Center 2001). HROs are numbered
sequentially as they are discovered. When discovered, to minimize further disturbance,
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excavation ceases. If present, associated funerary goods are left in situ. After the appropriate
parties have been notified, in-field analyses are conducted by physical anthropologists,
archaeologists, and/or laboratory personnel. After the documentation has been completed, HROs
are covered with sediment.

An isolated human skeletal element (IHSE) is defined as fewer than five bones that are
disarticulated (Crow Canyon Archaeological Center 2001). IHSEs recognized in situ are point-
located, collected individually, and analyzed in the laboratory. Some isolated bones, especially
fragments, are not recognized as human until after they have been submitted to the laboratory.
When this occurs, the bone is bagged individually, catalogued, and analyzed. Occasionally,
isolated skeletal elements are designated as HROs in the laboratory when they are determined to
have derived from a single individual and to have come from a spatially restricted area.

During both the in-field and laboratory analyses, information was systematically recorded for
each isolated skeletal element and HRO, using criteria established in Standards for Data
Collection from Human Skeletal Remains (Buikstra and Ubelaker 1994). Skeletal measurements
and inventories, as well as assessments of age, sex, dentition, pathologies, trauma, and nonmetric
traits, were recorded on Standardized Osteological Database (SOD) forms developed by Buikstra
and Ubelaker (1994) supplemented with forms developed by Crow Canyon. The original
observation forms are curated at the Anasazi Heritage Center, located in Dolores, Colorado.

Results

The eight HROs documented at Shields Pueblo constitute the sample for which we have the most
detailed information (see Table 5.1), and each is briefly described below. The IHSE sample
provides information from more of the overall site area and was used in conjunction with the
HRO sample to generate an estimate of the minimum number of individuals represented.
However, we must remember that both of these samples are biased and likely to be
unrepresentative of the overall population that once lived at Shields Pueblo.

Human Remains Occurrences
HRO 1

HRO 1 (Nonstructure 125, Feature 2) is the formal burial of a young child interred within a slab-
lined pit. The pit had been excavated into wind- and water-deposited fill that had accumulated
within Structure 110, a pit structure constructed in the late A.D. 700s. After that structure was
abandoned, it collapsed and partly filled with naturally deposited sediments; the remaining
depression was later filled with midden (Nonstructure 101). The burial pit (Nonstructure 125,
Feature 1) had been excavated as these midden deposits were accumulating, and it extended into
the underlying natural strata. The pit itself was defined during excavation by the presence of
upright and collapsed sandstone slabs. The burial pit and surrounding deposits were heavily
disturbed by rodent burrowing. The child’s remains were incomplete and very eroded. An
additional isolated human bone recovered in the vicinity was assigned to this HRO in the
laboratory. A single worked red ware sherd (not collected), possibly a pendant, was present in
the pit and is assumed to have been associated with the child. The types of pottery present in the
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overlying midden deposit suggest that this individual was interred during the Late Pueblo 11
period (A.D. 1100-1140).

HRO 2

HRO 2 (Nonstructure 131, Feature 2) is the disarticulated remains of a young adult, probably
male, located in a pit (Nonstructure 131, Feature 1) excavated through a midden deposit
(Nonstructure 142) into undisturbed native sediment. The pit had been sealed with two large
sandstone slabs, and the burial was only partly exposed during excavation. Long bones were all
oriented east-west, the longest axis of the pit, and were not in anatomical relation to one another.
The positioning of these elements suggests that HRO 2 is a secondary burial in which the bones
of a skeletonized individual were gathered and reburied in antiquity. Bone exposed during our
excavation showed indications of past postmortem exposure, but there were no indications of
trauma or disease. No artifacts were associated with HRO 2 in the area exposed. The types of
pottery found in the overlying midden suggest that the reburial occurred sometime during the
Early Pueblo III period (A.D. 1140-1225); it is not known how much time elapsed between the
death of the individual and the secondary interment.

HRO 3

HRO 3 (Nonstructure 134, Feature 2) is the formal burial of an adult, probably female, estimated
to have been between 35 and 50 years old at death. HRO 3 was buried in a pit (Nonstructure 134,
Feature 1) excavated into the naturally deposited upper fill of a pit structure (Structure 136)—a
context similar to that of HRO 1. The pit structure appears to have been earthen-walled, to have
filled in naturally after it collapsed, and to later have been filled or capped with midden deposits.
The individual was interred during the period in which the midden was deposited. The presence
of several vessel fragments indicates the inclusion of burial goods, including a McEImo Black-
on-white bowl, a likely McElmo Black-on-white bowl, and portions of a Mesa Verde corrugated
jar (none were collected). These pottery types suggest that the individual was interred sometime
in the A.D. 1100s or early 1200s.

HRO 4

HRO 4 (Nonstructure 235, Feature 2) was assigned to the incomplete remains found within the
plow-zone stratum associated with a midden (Nonstructure 233) that constitutes the uppermost
fill of a pit structure (Structure 234). HRO 4 was designated in the laboratory on the basis of
several isolated skeletal elements believed to have derived from a single infant. This individual is
thought to have been buried sometime during the Early Pueblo III period (A.D. 1140-1225)
within an accumulating midden deposit (relatively near the modern ground surface). The upper
portions of the midden and of the inferred burial occur within what is now the severely disturbed
plow zone, which may be why an actual burial pit was not detected during excavation.

HRO 5

HRO 5 (Nonstructure 1417, Feature 2) is the formal burial of an older adult, probably male,
placed in a burial pit (Nonstructure 1417, Feature 1) excavated into midden deposits located
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within a pit structure (Structure 1416). Excavation exposed only a small portion of the pelvis and
a McElmo or Mesa Verde Black-on-white mug (not collected). The burial pit was capped with a
sandstone slab, and the mug was included with the burial. Probable additional funerary goods
(not collected) consisted of a fragmented corrugated gray jar and a fragmented black-on-white
bowl located near the overlying sandstone slab. The mug and the types of pottery found in the
overlying midden suggest that this individual was interred during the Early Pueblo III period
(A.D. 1140-1225).

HRO 6

HRO 6 (Nonstructure 1117, Feature 2) appears to be the formal burial of an adult located within
a pit (Nonstructure 1117, Feature 1) disturbed by historic-era farming. A broken sandstone slab
and human bone fragments were found at the base of midden deposits (Nonstructure 1109). The
slab appears to have sealed a burial pit that was later truncated by plowing. Plowing damage and
minimal exposure during excavation severely limited assessment of HRO 6. On the basis of the
pottery types associated with the midden deposit, it appears that this individual was interred
during the Early Pueblo III period (A.D. 1140-1225).

HRO 7

HRO 7 (Structure 1209, Feature 1) appears to be a formal burial placed within a pit structure or
underground room (Structure 1209). From the small portion of an adult cranium exposed during
excavation, it appeared that the individual had been placed face down on the floor. Thus, the
structure itself seems to have served as the burial pit. This individual appears to have been
interred during the Early Pueblo III period (A.D. 1140-1225).

HRO 8

HRO 8 (Arbitrary Unit 1302, Feature 1) is a disturbed burial identified in the laboratory on the
basis of isolated human skeletal elements recovered from the plow zone (Arbitrary Unit 1302) in
a single excavation unit. The individual was an adult, probably male. Isolated elements recovered
from adjacent units (IHSEs 49 and 50, see Table 5.2) may also derive from this individual, but
they cannot be definitively associated. No burial pit or associated burial goods were detected.
Nearby cultural fill (Nonstructure 1303) dates from the Late Pueblo II through Early Pueblo II1
periods (A.D. 1060—-1225). Thus, it is possible that this individual was interred during this time
span.

Isolated Human Skeletal Elements

Isolated skeletal elements were exposed in a number of different contexts at Shields Pueblo and
their preservation varied from poor to very good. Those from the uppermost stratum of the site—
that is, the zone that has been disturbed by historic-era plowing, designated “Arbitrary Unit”—
were usually damaged. Natural weathering and damage from roots and rodent activity also
affected some of these isolated human skeletal elements. In most cases, the element and an
associated age class could be determined for each, but data on sex or other attributes were
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extremely limited. Table 5.2 provides a description and detailed observational data (when
possible to obtain) for each of the 77 IHSEs found during excavation at Shields Pueblo.

Discussion and Summary

Although the human remains data from Shields Pueblo are limited, they do provide some insight
into the structure of the population that occupied the site. As with most of the artifacts and
structures found at Shields Pueblo, the majority of the documented human remains were from
contexts dating from the Late Pueblo II and Pueblo III periods (A.D. 1060—1280). Inferences
about population structure can be used to generalize about the last two centuries of occupation
only, since the nature and size of the sample do not warrant examination of the earlier periods of
occupation or the division of the later occupation into finer temporal periods.

Combined, the IHSEs and HROs at Shields Pueblo represent a minimum of 54 different
individuals (Table 5.3). HROs are assumed to represent single individuals, as are isolated
elements from the same or immediately adjacent excavation units that were associated with the
same age class. Given the number of individuals who probably lived at Shields Pueblo during the
eleventh and twelfth centuries, the 54 individuals constitute a relatively small sample, but one
that can, nonetheless, provide some insights.

Sex could be determined or suggested for only four individuals; the remains of the others lacked
distinctive attributes that would permit such a determination (see Table 5.3). Thus, there are too
little data to evaluate sex ratios at Shields Pueblo. Age estimates were possible for a total of 47
individuals (see Table 5.3), but it should be noted that these estimates include several made on
the basis of one or more teeth recovered in isolation; the occurrence of teeth (or a tooth) does not
necessarily imply the death of that individual. Sixteen individuals could be assigned to one of six
specific age categories; another 31 could be classified only as juvenile or adult (most of the latter
assessments were based on observation of isolated human skeletal elements). When the 16
individuals identified to one of the specific age categories were grouped into the broader juvenile
and adult categories, 19 of the total 47 (40 percent) were juveniles and 28 (60 percent) were
adults. When only these 16 individuals are considered, the situation is reversed, with 13 juveniles
(81 percent) and three adults (19 percent). The larger sample is slightly skewed in the direction
of greater representation of adults than is typical for prehispanic Southwestern mortuary
populations (e.g., Grasshopper Pueblo [Hinkes 1983]) in which infants, children, and adolescents
typically constitute about 60 percent of the population. This patterning may be a function of bone
preservation—that is, bone from more mature individuals tends to preserve better than bone from
young individuals—but it is more likely to result from the unrepresentative nature of the Shields
Pueblo sample. Inferences about health or injury can often be derived from skeletal observations
but, again, the Shields Pueblo remains are too few and too fragmentary to permit systematic
analysis.

The eight HROs and 77 IHSEs analyzed from Shields Pueblo provide too limited a data set to
answer the types of questions typically addressed using human remains. Even though behavioral
and population structure interpretations are limited, the Shields Pueblo excavations do indicate
that undisturbed human burials remain intact at the site, despite the heavy impact of agricultural
plowing and the targeted pothunting of burials for the objects frequently associated with them.
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Table 5.1. Human Remains Occurrences, Shields Pueblo.

Age”
HRO Range Sex Study Unit PD FS No.
No. Category
(years)

1006 1

1006 2

1006 3

1006 4

Nonstructure 125 1006 5

1006 6

1006 7

1 Child 3to 12 Indeterminate 1006 g
629* 14

Nonstructure 101 630* |

631* 2

633* 1

Structure 110 633* )

633* 3

2 Young adult | 20 to 35 Probable Male | Nonstructure 131 1010 1
3 Middle adult | 35 to 50 Probable Female | Nonstructure 134 1035 1
4 Infant 0to3 Indeterminate Nonstructure 235 1068 13
5 Old adult Over 50 Probable Male |Nonstructure 1417 | 1769 1
1885 1

1885 2

6 Adult Over 20 Indeterminate | Nonstructure 1117 | 2006 1
2006 2

2006 3

) 2004 1

7 Adult Over 20 Indeterminate Structure 1209 2004 4
606* 14

606* 15
606* 16
) ) 606* 17

8 Adult Over20 | Probable Male Arb“lrg(r)zUmt 608* | 8
608* 9
608* 10

608* 11
608* 12

HRO = Human Remain Occurrence; PD = Provenience Designation; FS = Field Specimen.

* Based on Buikstra and Ubelaker (1994).

* Recovered as isolated human skeletal element; analyzed and designated as HRO in laboratory.

Note: The results of osteological analysis of the individual bones are on file at Crow Canyon Archaeological
Center. Researchers may request access to these materials by contacting the Laboratory Analysis Manager.
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Table 5.2. Isolated Human Skeletal Elements, Shields Pueblo.

IHSE | Study Unit . Percent of Age %
Number | Number PD Comments Side Element Estimate Sex
Upper third molar; age based
1 NST 101 630 on dental attrition (White R 100.00 30+ yrs. 0
1991:312).
Unerupted upper first
premolar; age estimate less
than 10 years (based on
Buikstra and Ubelaker
2 ARB 105 684 1994:51); dental enamel R 98.00
hypoplasia at 1.9 millimeters
(mm), 3.0 mm, 4.5 mm; one
pit at 6.5 mm.
3 STR 110 631 Indeterminate hand phalanx. 100.00 0
4 STR 110 890 Intermediate hand phalanx. 100.00 0

Third left maxillary molar.
Cusps worn flat, early
exposure of dentin — mature
5 STR 137 1148 adult. Moderate buccal L 90.00 0
calculus. No caries. Possible
cervical caries, distal
surface.

Age estimate based on wear
and maximum common age

6 STR 137 1169 of natural tooth loss (based 75.00
on Buikstra and Ubelaker
1994).

7 STR 137 1169 95.00

Ramus size is consistent with
8 ARB 202 549 either an older adolescent or R 50.00
an adult. Gracile.

First distal or proximal

9 ARB 202 672 100.00 0
manual phalanx.

10 ARB 202 672 Ver.y §mall fragment, femur 0
or tibia.

11 ARB 202 672 Possibly fauna.

Central incisor (right);
extensive wear into dentin.
Attrition suggests an age of
12 ARB 202 878 30-35 years, based on R 100.00 30-35 yrs. 0
comparison to White
(1991:Figure 16.3). Score =
6.
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IHSE
Number

Study Unit
Number

PD

Comments

Side

Percent of
Element

Age
Estimate

Sex*

13

ARB 202

878

Small calcaneus fragment;
consists of facets of
sustentaculum tali and small
section of talar facet.

50.00

14

ARB 202

878

Small fragment, vertebral
centrum, ring fused to
centrum.

60.00

15

ARB 202

878

Long-bone fragment; very
spongy; possibly condylar
fragment. Postmortem
breakage, apparently "pot
hunting" damage.

5.00

16

ARB 202

878

Small mandible fragment.
Alveolar region missing,
possibly due to recent
postmortem breakage.
Fragment consists of small
section of "chin" area and
midsection of arch. Too
fragmentary to assess sex.

33.00

6-8 yrs.

17

ARB 202

1822

Crown only, unerupted upper
central incisor; double
shoveling.

100.00

4-5 yrs.

18

ARB 202

1824

Permanent first molar crown,
unerupted; some breakage,
affecting age estimate.
Probably at least 3 years,
possibly 4 years.

95.00

4 yrs.

19

ARB 202

1824

Infant or young child; typical
postmortem breakage.

80.00

1-9 yrs.

20

ARB 202

549

Anterior half, thin, sharp,
medial aspect of pubis. No
symphysis present.

95.00

21

STR 208

874

Small, thin parietal fragment;
possibly the same infant as
in PD 877.

95.00

22

STR 208

877

Occipital fragment.

100.00

23

STR 208

877

Six small fragments;
development and appearance
consistent with other cranial
bones from PD 877.

90.00

24

STR 208

877

Small, thin parietal fragment.

100.00

25

STR 208

877

Three small, thin parietal
fragments.

95.00
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IHSE
Number

Study Unit
Number

PD

Comments

Side

Percent of
Element

Age
Estimate

Sex*

26

BHT 217

932

Cranial vault fragments.
Small section of occipital,
five parietal fragments
(unsided), three temporal
fragments (unsided), small
section of right orbit and
three miscellaneous
fragments. Size and
appearance indicate one
individual.

70.00

27

STR 221

1115

Small vault fragment; thin.

90.00

28

NST 233

1949

10.00

29

ARB 1101

1739

Small vault fragment;
possibly from an infant (birth
to about 3 years).

90.00

30

ARB 1101

902

Adolescent/adult based on
thickness, bone density.

75.00

31

NST 1107

1884

Small worn fragment.

32

NST 1107

1947

Erupted, deciduous, 18-
month and 2-year upper
molars, unerupted upper
premolar, crown formed, no
root.

95.00

6 yrs. +/- 24
mos.

33

NST 1107

1947

Erupted, deciduous, 18-
month and 2-year upper
molars, unerupted upper
premolar, crown formed, no
root.

95.00

6 yrs. +/- 24
mos.

34

NST 1107

1947

Erupted, deciduous, 18-
month and 2-year upper
molars, unerupted upper
premolar, crown formed, no
root.

95.00

6 yrs. +/- 24
mos.

35

NST 1107

1947

Probably from a child, based
on size; typical postmortem
breakage.

80.00

36

NST 1107

2009

Deciduous canine with
completely developed root,
worn cusp. 6 years +/- 24
months.

6 yrs. +/- 24
mos.

37

NST 1107

2009

Permanent upper premolar
crown, no root development.
6 years +/- 24 months.

6 yrs. +/- 24
mos.

38

NST 1107

2009

Permanent upper premolar
crown, no root development.
6 years +/- 24 months.

6 yrs. +/- 24
mos.
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IHSE | Study Unit . Percent of Age %
Number | Number PD Comments Side Element Estimate Sex
Age estimate based on wear
into dentin; double
39 NST 1109 1838 - . 100.00 > 24 yrs.
shoveling; some hypoplasia
(not measured).
Indeterminate postcranial;
40 NST 1202 1844 most likely ulna fragment; 500 0
very small fragment;
postmortem breakage.
41 BHT 1204 906 Child; age 5-9 based on size. R 95.00 0
42 STR 1206 1778 First cuneiform. L 100.00 0
43 | STR 1206 1778 Proximal foot phalanx; 100.00 0
probably ray 2 or 3.
44 NST 1207 1846 Small molar fragment, very 500 0
worn cusp; permanent.
45 | ARB 1302 607 Age based on size and open 40.00
distal epiphysis.
46 | ARB 1302 1202 Typical postmortem R 10.00 0
breakage, acromion.
Deciduous molar crown
fragment. Side/position
indeterminate. Worn into
47 ARB 1302 1203 dentin. Possible 20.00 0
interproximal caries.
Probably natural antemortem
loss.
48 ARB 1302 1208 10.00
Fragmentary femur head;
49 ARB 1302 1312 typical postmortem 50.00
breakage.
Section of frontal with left
orbital rim. Blunt
50 ARB 1302 1314 . . L 80.00 4
supraorbital margin. No
cribra orbitalia.
One unidentifiable vault
51 ARB 1302 1316 fragment, adult; typical 90.00
postmortem breakage.
52 ARB 1302 1316 Two-year molar, some wear. 95.00 3—-10 yrs. 0
53 ARB 1302 1316 Indeterminate tooth, no
crown.
Crown very worn; age based
54 NST 1312 1881 on dental wear, Lovejoy 95.00 > 30 yrs.
(1985).
55 STR 1302 1876 Broken crown, no root. 10.00
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IHSE | Study Unit . Percent of Age %
Number | Number PD Comments Side Element Estimate Sex
56 | STR 1302 1897 | Burned; low-intensity heat, 20.00 0
dark gray, no peeling.
Small manubrium fragment;
57 NST 1309 1879 typical postmortem 10.00 0
breakage.
Fragmentary femur head
53 NST 1309 1873 with small amount of neck; 10.00 0
no tubercles. Postmortem ’
fracture.
Small fragment, auricular
59 STR 1309 1895 area; typical postmortem 15.00 0
fracture
Greater than 6 years old.
60 STR 1316 2098 Crown broken, probably an 75.00
incisor.
61 ARB 1401 1019 L 80.00 0
Premolar crown. Adolescent-
young adult based on wear.
Dental enamel hypoplasia
62 ARB 1401 1022 present (1 line) but not 0
measureable due to
breakage. No caries or
calculus.
63 NST 1409 923 98.00 0
64 | NST 1409 924 Five distal condyle 20.00 0
fragments.
Very small fragment of a
65 NST 1409 1061 distal condyle’. Could be to 2500 0
an adolescent’s unfused
epiphysis or an adult.
66 STR 1413 1134 L 80.00 0
Second or third phalanx.
Possibly to PD 1134, FS 3
multangular; PD 1134, FS 4,
67 STR 1413 1134 PL 24 calcaneus; PD 1134, 100.00 0
FS 5, PL 25 fifth metatarsal;
PD 1134, FS 6, PL 26
phalanx.
68 STR 1413 1134 Lesser multangular. L 100.00 0
69 STR 1413 1134 Gracile. L 40.00 0
70 STR 1413 1134 Ray 2-4. 95.00 0
71 STR 1413 1159 100.00 0
7 STR 1413 1159 Tiny, thin fragment. Possibly 50.00

fetal infant.
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IHSE
Number

Study Unit
Number

PD

Comments

Side

Percent of
Element

Age
Estimate

Sex*

73

STR 1416

1765

Head, neck, tubercle, and
less than half shaft; typical
postmortem breakage.

95.00

74

STR 1416

2017

100.00

75

STR 1505

1225

Lower left premolar. Cusps
worn but not into dentin.
Most likely a young adult,
possibly older adolescent.

100.00

76

STR 1505

1325

Twelve small midshaft
fragments. The number of
ribs represented is unknown;
two fragments are slightly
charred. There is both recent
and pre-excavation
postmortem breakage. Age
based on size, robusticity.

50.00

71

BHT 1702

1718

Very weathered.

ARB = Arbitrary Unit; BHT = Backhoe trench; FS = Field Specimen; IHSE = Isolated Human Skeletal Element;

NST = Nonstructure; PD = Provenience Designation; STR = Structure.
* 0 = undetermined sex; 1 = female; 2 = probable female; 3 = ambiguous sex; 4 = probable male; 5 = male.

94




Table 5.3. Demographic Profile and Minimum Number of Individuals Represented by
Human Remains, Shields Pueblo.

Ranee in Male/ Female/
Age Category” & a Probable Probable Indeterminate Sex MNI
Years
Male Female
HRO 4;
Infant Birth to 3 IHSEs 21-25; 27; 5
29; 32-34
HRO 1;
Child 3to 12 IHSEs 6; 16; 17; 8
18; 36-38; 41; 52
Adolescent 12 to 20 0
Young adult 20 to 35 HRO 2 1
Middle adult 35t0 50 HRO 3 1
Old adult Over 50 HRO 5 1
. . IHSEs 2; 19 and
Juvenile Birth to 20 28: 35: 45: 47: 55 6
HRO 6; HRO 7,
IHSEs 1, 3, and 4;
S5and 7; 9 and 10;
12-15; 20; 26; 39;
40; 42 and 43; 44;
Adult Over 20 HRO 8 46: 49 and 50°; 25
51; 54; 56; 57-59;
61; 62; 63-65;
66-71; 73 and 74;
75 and 76; 77
) IHSEs 8; 30; 31;
Indeterminate N/A 48: 53: 60: 72 7

HRO = Human Remains Occurrences; IHSEs = Isolated Human Remains Elements; MNI = Minimum
Number of Individuals.

* Age categories from Buikstra and Ubelaker (1994).

® Isolated elements 49 and 50 are potentially related to HRO 8 and were counted together with HRO 8 as
a single individual for the estimate of the MNI.
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Chapter 6

Plant Use at Shields Pueblo

by Karen R. Adams

Introduction

Archaeobotanical data contributed to a number of research objectives at Shields Pueblo. A major
interest was to reconstruct plant use through time, focusing on plants sought for food, fuel,
construction, and other material culture needs. Shields Pueblo is a unique ancient community,
having a series of well-documented subperiod occupations that include: (a) Early Pueblo I

(A.D. 725-800); (b) Middle Pueblo II (A.D. 1020-1060); (c) Late Pueblo II (A.D. 1060—1140);
(d) Early Pueblo IIT (A.D. 1140-1225); and (e) Late Pueblo III (A.D. 1225-1280). The presence
of samples from multiple subperiods permits valuation of changes in plant use over five
centuries, with particular attention paid to the Late Pueblo III subperiod, just prior to
depopulation of Shields Pueblo and the region. Another important goal was to examine the
extent to which domestic activities took place within pit structures (kivas) at Shields Pueblo.
Finally, the archaeobotanical record proved useful for reconstructing the surrounding
environment through time, and for assessing the local woodland surrounding the pueblo as
depopulation of the region approached.

Types of Samples

The archaeobotanical specimens discussed in this report were recovered from flotation samples
and macrofossil samples. Flotation samples are standard-sized sediment samples from which
plant remains are extracted in the laboratory using a water-separation technique. Of the 495
flotation samples collected at Shields Pueblo, 165 samples (33 percent) have been processed and
analyzed for this report. Macrofossil samples are larger pieces of plant remains collected during
excavation. These include charred wood fragments, pieces of maize (Zea mays), and other types
of plant tissue. Of the 1,773 total macrofossil samples collected at Shields Pueblo, 930 (52
percent) were analyzed for this report. Archaeobotanical Analysis: Principles and Methods
(Adams 2004) presents a detailed discussion of these two sample types and field collection
strategies.

Resources

Two documents pertaining to Shields Pueblo and other Crow Canyon Archaeological Center
(Crow Canyon) sites support the interpretations provided here. The first, an ethnographic
compendium (Rainey and Adams 2004), reports historical uses of plants by American Indians.
This compendium represents a thorough examination of southwestern U.S. ethnographic
literature, conducted to accumulate information on the range of uses for all plants and their parts
recovered from sites excavated by Crow Canyon. The second presents identification criteria
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(Adams and Murray 2004) for the plant parts recovered. This document includes metric and
non-metric observations on all the archaeobotanical wood and non-wood plant parts that have
preserved. Scientific terminology used in these documents and in this report conforms to 4 Utah
Flora (Welsh et al. 1987) whenever possible.

Methods
Sample Collection

Archaeologists systematically collected flotation samples from thermal features and from midden
deposits. The intent was to determine what foods had been prepared and what wood types had
provided fuels for cooking, heat, and light. Thermal features, such as hearths, firepits, and
ashpits, have the potential to represent short periods of time where focused activities involving
plants can be documented. Midden samples document locations where trash accumulated over
time, providing a more long-term perspective on plant use by a household or larger group.

Thermal feature and midden contexts have been the focus of prior Crow Canyon research,
providing a comparable archaeobotanical record from a range of comparable archaeological
sites. These are also locations where the archaeobotanical record is typically well preserved.
Field decisions to acquire flotation samples emphasized features that appeared to have
concentrations of plant remains, especially hearths. One bias of this sampling strategy is toward
foods prepared using fire, neglecting plants used without fire, which are less likely to preserve,
and plant use that might be evidenced in other feature types. The recovery of plant parts from
middens partially reduces this bias, as do macrofossil samples collected from a wide array of
contexts.

Macrofossils were collected when archaeologists noticed plant materials in any context.

These items provide a subjective sample of the larger plant materials at Shields Pueblo, and
are considered most useful in: (a) recovering plant parts not present in flotation samples;

(b) comparing macrofossils to flotation samples; and (c) providing information on contexts not
sampled by flotation, such as roof-fall layers where construction beams and roof-closing layers
may still be preserved.

Sample Selection

The tables in this report were developed with contextual data current as of July 2003. All plant
remains analyzed from Shields Pueblo derive from one of four contextual categories (Table 6.1).
These include: (a) thermal features and ashpits; (b) midden deposits; (c) roof fall; and (d) other.
Thermal features are hearths and firepits with ash and botanical remains deposited during the last
use(s) of the features. Ashpits contain ash and botanical remains that were moved from an
adjacent or nearby hearth. Midden deposits contain refuse that accumulated sometime during the
occupation of Shields Pueblo and are likely to represent a variety of activities, some of which
involved plants. Roof-fall samples include structural collapse, but exclude samples labeled solely
as wall fall. These samples primarily reflect wood used as roof construction elements and the
smaller plant materials used as roof-closing layers. Items stored on the rooftops or suspended
from roof beams may also be included in this category. Archaeobotanical samples in the “other”
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category include all the remaining Shields Pueblo contexts from which plant remains have been
examined, such as mixed deposits from various contexts, and bench surfaces.

Flotation Samples

Multiple criteria were used to select the large subset of 165 flotation samples for analysis (see
Table 6.1). The first goal was to choose samples that spanned the chronological range of Shields
Pueblo occupation (A.D. 725-1280), selecting comparable sample numbers from thermal
features and middens of each subperiod. The second goal was to provide spatial representation
within the site. Finally, samples needed to have both high contextual integrity and visible charred
plant remains.

Despite the large overall flotation sample, it is uneven in some respects. For example, there are
fewer flotation samples from earlier thermal features and ashpits (N=8-9) than later ones (N=25—
35), due to scarcity of earlier contexts. Also, flotation samples are lacking from midden deposits
excavated from both the earliest and latest subperiods because Early Pueblo I contexts were
scarce and Late Pueblo III middens had been destroyed by historical plowing. This imbalance
affects the strength of any interpretations related to long-term patterns of plant use and
environmental change.

The majority of thermal features sampled were located inside pit structures (kivas), as surface
structures had been destroyed by historical land-use activities (see Chapter 2 for details). Hearths
provide the bulk of samples (N=100) from thermal features, along with two ashpits (N=4), a
firepit (N=6), and a slab-lined pit with an ash lens (N=2). The interpretive potential of these
samples is enhanced by the fact that the pit structures and thermal features can be dated, and the
period when the materials were deposited can be reasonably estimated. These samples are used
to examine change in plant use and use of pit structures over time.

Midden samples (N=45) provide information on the general use of plants for food, fuel, and
possibly other purposes. Most midden samples were taken from refuse found inside abandoned
pit structures, because aboveground middens (especially those from the Late Pueblo I1I
subperiod) had been disturbed by historic-era plowing. Midden refuse probably had been
deposited over a few years to decades, and is likely to reflect activities associated with pit
structures and now-missing surface rooms, courtyards, and other activity areas that had been
used by a household or group of households. Since midden refuse can be dated via its
provenience, these samples can reflect changes in plant use over time.

Flotation samples from within roof-fall (N=1) and other (N=7) contexts form a final, small
subset of samples. Analysis of roof-fall samples can augment what we know about structural
timber selection in prehistoric times (i.e., we can identify species and compare to the species
identified in roofing material samples submitted to the Laboratory of Tree-Ring Research for
dating). Roof-fall samples also offer insights into smaller roof-closing layers, and reveal plant
materials associated with roofs that burned in place. Flotation samples from a limited number of
other contexts include materials collected from two separate pit structure (kiva) bench surfaces
(N=4), materials considered de facto refuse left in place from some activity (N=1), and samples
of uncertain interpretation (N=2).
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Macrofossil Samples

The goal of examining as many bags of macrofossils as possible was accomplished over a short
period of time by a small number of analysts and their assistants (see Table 6.1). The 930
macrofossil samples analyzed reflect the spatial, temporal, and contextual variability at Shields
Pueblo within roof fall (N=367), middens (N=220), thermal features and ashpits (N=28), and
other contexts (N=309). The majority of these samples (N=851) could be assigned to a time
period.

Modified Plant Materials

Modification of plant materials, in the form of cutting, knotting, or other intentional
manipulation, often preserves in the archaeobotanical record. Plant specimens were examined for
modification during analysis of both flotation and macrofossil samples. A number of modified
items including a textile fragment were recovered from six macrofossil samples and a single
flotation sample at Shields Pueblo (see Table 6.15).

Sample Size

The large size of the Shields Pueblo archaeobotanical sample enhances our ability to interpret
plant use patterns. The combination of 165 analyzed flotation samples and 930 analyzed
macrofossil samples makes Shields Pueblo one of the most intensively studied sites for plant
remains in the region. Such a large sample size potentially increases the diversity of plant taxa
and parts identified, by increasing chances for rarer items to be found. This, in turn, provides a
better approximation of the total range of plants utilized by Shields Pueblo inhabitants. Despite
the uneven number of flotation samples from early and late subperiod features at Shields Pueblo,
this sample size is valuable for both intrasite and intersite comparative studies.

Processing and Analysis

Crow Canyon has adopted a standardized set of laboratory procedures for flotation and
macrofossil sample processing, analysis, and recording (Ortman et al. 2005). These can be found
along with explanations of sample types and general field collection strategies in
Archaeobotanical Analysis: Principles and Methods (Adams 2004).

The Data Set

Archaeobotanical samples were analyzed from four contexts and five subperiods (see Table 6.1).
Archaeologists identified contexts dating from the two earliest subperiods (Early Pueblo I and
Middle Pueblo II) least often, and the corresponding number of analyzed archaeobotanical
samples is therefore small. Three later subperiods (Late Pueblo II, Early Pueblo III, and Late
Pueblo III) are well represented by flotation and macrofossil samples, with the exception of Late
Pueblo III flotation samples from middens. Samples from roof-fall contexts were analyzed most
often, revealing roofing materials. Samples from thermal feature/ashpit contexts were analyzed
least often.
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The list of plant taxa and parts recovered includes three domesticates, 36 wild plants, and at least
23 unidentified botanical specimens (Table 6.2). Over 23,000 individual plant specimens were
identified in the flotation and macrofossil samples, and many taxa/parts were present in both
sample types. The majority of smaller parts were unique to flotation samples. Taxa/parts
identified only in macrofossil or modified vegetal samples included large charred maize (Zea
mays) parts, a reedgrass (Phragmites) stem fragment, Yucca-tiber cordage fragments, modified
cottonwood/willow (Populus/Salix) twigs, a juniper (Juniperus) wooden artifact and juniper
bark, and saltbush (A#riplex) wood.

At Shields Pueblo, the small record of uncharred plant parts has been carefully evaluated, and
none can be clearly associated with ancient plant use. Most of these likely entered the site via the
activity of rodents and soil cracking. Therefore, the remainder of this report focuses only on
charred or partially charred specimens. Complete archaeobotanical data are available in The
Crow Canyon Archaeological Center Research Database (Crow Canyon Archaeological Center
2003).

Food Use at Shields Pueblo

The list and distribution of charred or partially charred plant specimens considered representative
of foods at Shields Pueblo is presented in Table 6.3. This list is based on all flotation and
macrofossil samples, assuming food residue can be widely distributed. Only reproductive plant
parts (seeds, fruit, etc.) are included in this table, with the exception of maize (Zea mays), which
includes non-reproductive shank (stem the ear sits upon) specimens as well.

Nearly all of the foods identified were recovered from flotation samples, with macrofossil
samples adding only some of the larger maize (Zea mays) parts (see Table 6.3). Of the contexts
examined, thermal features and ashpits contributed the bulk of information on ancient foods
(Table 6.4), likely because foods routinely spilled into fires during parching, or when added to
cooking pots set on coals. Also, historically, bits of food offered to deities with a prayer before
eating were then tossed into the fire (White 1932:125). Foods not completely consumed by fire
in hearths would preserve well when not moved from their original location. On the other hand,
food remains deposited into middens from hearth clean-outs are subject to a variety of processes
that increase the chances for breakage and degradation. Roof-fall strata might contain foods that
were likely being processed or stored on the roof, or that could have been suspended from it.

Domesticated Foods

Domesticated maize (Zea mays), beans (Phaseolus vulgaris) and squash (Cucurbita pepo;
Cucurbitaceae) were all recovered from Shields Pueblo. Evidence of maize is present in Early
Pueblo I contexts, and the widespread distribution of maize across all subperiods attests to its
importance (see Table 6.3). The fact that maize cobs can be utilized as a tinder/fuel source
increases chances for their preservation by fire. All three domesticates were being grown by
farmers by the Late Pueblo II subperiod. The absence of beans and squash in the earliest two
subperiods is more likely due to small sample size and the poor preservation potential of these
crops, rather than lack of access or use.
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Thirteen Late Pueblo III whole-ear or partial-ear segments with attached kernels were preserved
well enough to be described (Table 6.5). These include both round and elliptical ears, with an
average number of kernel rows between 10 and 12. The kernels represent both flint (dense
endosperm) and flour (porous endosperm) types. These attached kernels are similar to 342 loose
kernels recovered from a number of Late Pueblo II through Late Pueblo III contexts within the
site, with mean dimensions of 8.0 millimeters (mm) length (range 4—12 mm), 6.9 mm width
(range 4-11 mm) and 3.6 mm thickness (range 2—7 mm). Ten maize shanks or shank segments
range from 14 to 31 mm in length, from 5 to 20 mm in diameter, and have one to four nodes
(where husks arise).

Shields Pueblo maize can be compared to a very large sample of well-preserved, unburned maize
cobs and ears described from Mesa Verde sites ranging from the Basketmaker II/III through
Pueblo III periods (Cutler and Meyer 1965). There, evidence suggests most of the maize
belonged to a widespread and variable race called Pima-Papago. However, a noticeable increase
in 8-rowed ears occurred between Pueblo II and Pueblo 111, and together, with other maize cob
changes, suggests the influx of new maize germplasm to Mesa Verde. At Shields Pueblo, the
kernel evidence generally suggests continuity of maize type(s) grown through time. However,
the sample of burned ears/ear segments is too small to suggest the type of maize being grown.

A number of locations at Shields Pueblo preserved concentrations of a minimum of 50 maize
specimens (Table 6.6). Most of these contexts were in six pit structures where maize kernels/ears
may have been stored on roofs, or may have been attached in bundles to roof rafters. Most of this
maize charred when these pit structures burned at the end of the Late Pueblo III occupation. It is
also conceivable the maize may have been intentionally placed on floors, as either offerings or as
fuel related to intentional abandonment and burning of the pit structures.

The recovery of squash (Cucurbita pepo) and common bean (Phaseolus vulgaris) specimens is
quite low. Both agricultural products are missing from the earliest two (Early Pueblo I and
Middle Pueblo II) subperiods at Shields Pueblo. However, these two domesticates rarely
preserve in quantity in open archaeological deposits because they are frequently boiled, rather
than parched. Therefore, it is assumed that the level of use of squash and beans was higher at
Shields Pueblo than the preserved parts suggest. Three common bean cotyledons (half beans)
measure 11 mm (length) x 7 mm (width) x 3 mm (thickness). The single squash seed had
smooth, non-frayed edges characteristic of Cucurbita pepo.

Focusing only on systematically collected flotation samples, the ubiquity (presence) of
domesticates is presented in Table 6.7. Maize parts that indirectly imply access to kernels include
leftover waste products (cob, cupule) available for use as fuel or tinder. An important pattern is
that maize (Zea mays) occurs in 89 to 100 percent of flotation samples during the two earliest
subperiods of Shields Pueblo occupation, declines to 78 percent during the Late Pueblo 11
subperiod, and then declines further to a low of 42.5 percent by Late Pueblo III. Sample size is
not an issue here, as the number of flotation samples examined from later subperiods is larger
than those examined from the earlier subperiods. Preservation is also not an issue here, as the
later subperiods would be expected to have comparable or better preservation, simply due to
younger age.
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The low ubiquity of Zea mays parts in all Late Pueblo III subperiod flotation samples (see Table
6.7) clearly contrasts with the abundance of maize macrofossils previously reported (see Table
6.6). It would be helpful to examine if people had been discarding maize parts into trash heaps at
this time, but a lack of Late Pueblo III midden deposits (the result of historical plowing) prevents
us from determining if household trash regularly received maize waste products in the time just
prior to regional depopulation. One possibility is that the macrofossil record of late Pueblo III
burned maize represents an anomalous record of extensive burning of pit structures with
harvested crops that occurred only at the end of this last subperiod. This issue is further explored
in an examination of food trends through time, later in this chapter.

The recovery of domesticates in archaeological sites implies the presence of people on a
landscape through much of the calendar year. Field preparation, planting, tending, harvesting,
drying, and storing can span the period from spring through fall, and some field preparations
could have occurred during the late winter. Agricultural products can be stored in bulk in year-
round storage facilities, so their period of use likely extended through the winter and into the
next growing season. The record of maize, squash, and beans at Shields Pueblo suggests
occupation during much, and perhaps all, of the calendar year. The record of stored maize on six
burned Late Pueblo III pit structure roofs or floors suggests that the burning may have occurred
following a harvest. If farmers living at Shields Pueblo aimed to have two to three years of maize
in storage in order to buffer annual shortfalls, the pit structures could have burned in any season
of the year. However, if only a single season’s worth of maize was in storage and then burned
before it could be eaten or before kernels were needed for a new planting season, the pit
structures could have burned in winter or spring.

Wild Plant Foods

Evidence of 21 wild plant foods was preserved in the form of charred or partially charred seeds
or fruit (see Table 6.3). The interpretation that wild plants provided foods is based both on
ethnographic records of historical foods (see Rainey and Adams 2004) and the contexts in which
the remains were found. Plant parts recovered from thermal features are presumed to have once
been prepared there, and parts recovered from ashpits and middens are considered to have
accumulated during deposit of refuse materials from the regular cleaning of thermal features and
other locations. The interpretation of wild plant parts as foods is strengthened when many
archaeological sites in a region reveal similar patterning of these same plant remains in thermal
features and middens associated with food preparation and discard (Adams and Bowyer 2002).

Three wild foods were preserved in relatively high quantities (see Table 6.3). Over 700 cheno-
am seeds were recovered from contexts in all time periods. These represent weedy plants that
occupied formerly cultivated maize fields and other disturbed locations in prehistory. Their
decline during the later subperiods may reflect reduction in fallow fields, or a shift in emphasis
on resources. Groundcherry (Physalis) and prickly pear (Opuntia) seeds are the next most
common seed types. Groundcherry is also a weedy plant that prefers disturbed soils and is able to
produce an abundant mid-summer crop of tiny edible groundcherries, given adequate winter
moisture or summer rains. Its presence in all subperiods suggests persistent gathering. Perennial
prickly pear plants are stable members of the local landscape that routinely produce edible fleshy
fruit, occasionally harvested by Shields Pueblo occupants.
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The remaining 18 wild plants occur in relatively low numbers, often with the most specimens
dating from Late Pueblo II subperiod contexts. This list includes important late spring/early
summer resources (Descurainia, Rhus aromatica, Stipa hymenoides) which would have been
available before any agricultural products and most other wild plants offered foods. It also
includes summer/fall weeds of fallow fields (Cleome, Helianthus, Portulaca), and additional
perennial resources (Amelanchier, Echinocereus, Pinus, Prunus virginiana, Scirpus,
Sphaeralcea, Yucca baccata) that can usually be depended upon.

The number of wild plants recovered in flotation samples through time may be affected by low
sample size for the earliest two subperiods (see Table 6.7). The total number of all separate wild
food taxa is low in the Early Pueblo I period (N=8), remains low through the Middle Pueblo II
period (N=7), increases dramatically in the Late Pueblo II period (N =18), and then declines in
the Early Pueblo III period (N=13) and again in the Late Pueblo III period (N=10). This Pueblo
III decline is not likely due to sample size. In all subperiods, the wild plants recovered represent
a mixture of weedy (cheno-ams, Cleome, Descurainia, Helianthus, Physalis, Portulaca,
Solanaceae) and non-weedy taxa (Amelanchier utahensis, Echinocereus, Juniperus,
Leguminosae, Malvaceae, Opuntia, Pinus, Prunus virginiana, Rhus aromatica, Scirpus,
Sphaeralcea, Stipa hymenoides, Yucca baccata), revealing no focus on one or the other group.

The seasons of wild plant gathering suggested by this record are late spring/early summer
through fall. These seasons coincide with the seasonality of tasks required of agriculturalists
related to field preparation and maintenance, and crop planting, tending, and harvesting.
Collection and processing of wild plants can link people to season(s) of resource availability, but
because these products can be stored for indefinite periods, the season(s) of use remain unknown.

Food Trends through Time

Since maize (Zea mays) and cheno-am seeds are the most commonly occurring foods through
time, we compared charred maize parts and cheno-am seeds in flotation samples from last-use
thermal feature/ashpit samples to those in longer-used midden samples, hoping to gauge levels of
reliance on agricultural products versus common fallow garden weeds by subperiod (Table 6.8).
This assumes that pit structure hearths were serving as cooking facilities through time, and that
their final fires were not built during any season when cooking occurred elsewhere within the
pueblo (e.g., outdoors during the summer). This examination is limited by a lack of comparative
midden samples dating from the first subperiod (Early Pueblo I) and from the final decades of
the Late Pueblo III subperiod when the last thermal features were built.

The presence of Zea mays kernels within thermal features clearly reflects some level of maize
processing in pit structures in all subperiods. However, a look at all maize parts together (some
of them indirectly representing food use) provides a larger sample size to gauge maize use over
time. Maize-part presence is high (100 percent) in Early Pueblo I thermal features, begins a
steady decline during the Late Pueblo II subperiod, and reaches a low by Late Pueblo III.
Likewise, all maize parts decline in middens from the three sampled subperiods (Middle Pueblo
II, Late Pueblo II, and Early Pueblo III), although small sample sizes reduce the strength of this
trend. Decline in maize presence may be due to reduced access, or because cobs normally used
for tinder/fuel became a food substitute in times of food stress (Hill 1938:46).
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Although these patterns suggest a generally declining level of maize use at Shields Pueblo
through time, such a decline is not supported by bone chemistry studies for other Pueblo III
period archaeological sites in the area, where carbon isotope results indicate considerable
reliance on maize and other foods such as amaranth, cactus fruits, and animals that consumed C4
grasses (Katzenberg 1999). Also, macrofossil and flotation evidence together suggest Zea mays
plants remained accessible to Shields Pueblo residents during the latter part of its occupation:
(a) cobs, cob parts, and cupules occur in the latest three subperiods; (b) shanks occur only in the
latest three subperiods; (c) portions of ears dating from the Late Pueblo III subperiod are
preserved; (d) the largest number of kernels recovered date from the Late Pueblo III subperiod;
(e) the diversity of maize parts is highest in the Late Pueblo III subperiod; and (f) six pit
structures had maize on roofs or floors when they burned during the Late Pueblo III subperiod.

Looking at weeds that would have been common in fallow gardens, the cheno-am seed evidence
in thermal features/ashpits is highest (84 percent) in the late Pueblo II subperiod and lowest (28.6
percent) in the Late Pueblo III subperiod (see Table 6.8). In middens, however, the presence of
cheno-am seeds steadily increases through time to 90.9 percent in Early Pueblo III. People seem
to have been generally preparing more and more cheno-am seeds through time, although perhaps
not in the last fires built in thermal features during the later subperiods. Finally, the diversity of
all remaining domesticated and wild plant foods present in thermal feature/ashpit samples varies
considerably by subperiod, from a low of three in the Middle Pueblo II period to a high of 14 in
the Late Pueblo II period (see Table 6.8). The diversity of this group of resources varies between
subperiod midden samples as well.

These conflicting trends suggest that the plant record within pit structure hearths at Shields
Pueblo may not reflect final meals being prepared there, as assumed above. Pit structure hearths
may not have been the primary cooking facilities, or may have been the primary cooking
facilities only during a season (such as winter) not represented by the final fires. Possibly the
season(s) of last use of the pit structure hearths at Shields Pueblo varied among the subperiods
for the hearths examined. Because of these uncertainties, evidence of shifting patterns of
subsistence seems better examined in the middens.

Changes over Time in Use of All Foods

Broad patterns of domestic and wild plant foods have been summarized graphically, on the basis
of evidence within flotation samples (Figure 6.1). As outlined above, maize (Zea mays) from
middens suggests heavy reliance on it until a decline began in the Late Pueblo II subperiod,
while fallow-field weeds (cheno-ams) steadily increase in midden deposits through time,
implying increasing reliance on these weeds as foods. The last meals prepared in thermal
features appear to have consistently included some maize, but by the Late Pueblo II subperiod
the thermal feature record hints that weeds (cheno-ams) were not prepared in pit structures,

even as middens reveal their increasing importance. Finally, the overall diversity of wild foods,
including both weeds and stable perennial resources, is highest in the Late Pueblo II subperiod,
suggesting that food-gathering efforts concentrated on many wild plants, not just the fallow-field
weeds.
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The Late Pueblo II subperiod (A D. 1060—-1140) seems to represent an unusual period of food
availability and/or use at Shields Pueblo. This came as the end of a long period of favorable
environmental circumstances drew near, prior to a 50-year interval (A.D. 1130—-1180) when
persistent drought accompanied depressed alluvial water tables, stream-channel entrenchment,
and marked reduction in agricultural productivity (Van West and Dean 2000). The ability of the
local landscape to support dependable crops had perhaps begun to weaken by Late Pueblo 11, due
to the accumulating effects of long-term occupation, a continually increasing human population,
and the approaching confluence of a number of unfavorable environmental variables.

Examining Food Stress in the Late Pueblo III Period

It is important to try and determine if the Shields Pueblo residents of the Late Pueblo I1I
subperiod were experiencing difficulty acquiring foods immediately prior to regional
depopulation. Some Late Pueblo III households had maize on rooftops or floors which were
burned when pit structures ceased to be occupied. A declining diversity of wild plants, maize,
and cheno-ams in pit structure hearths suggests either hardships in attaining foods, or that foods
were not being prepared in those locations. This assessment is hampered by having no
comparative data from middens of this period at Shields Pueblo (because the middens have been
destroyed by historical plowing).

Fuel Use at Shields Pueblo

The distribution of charred or partially charred non-reproductive plant specimens considered
representative of fuels at Shields Pueblo has been assembled from all samples and all contexts
(Table 6.9). The most direct evidence of fuel use is charred wood found in hearth samples,
whereas less-direct evidence is from midden samples (where refuse accumulated from hearth
cleaning events and the discard of materials from construction of tools or other useful household
items) (Table 6.10). Since Shields Pueblo middens contained very little burned adobe or
sandstone suggestive of construction debris, the majority of charred wood fragments within them
are assumed to relate to fuel use. This assumption is supported by ethnographic records of fuel
choice among historical groups (Rainey and Adams 2004). Only charred wood and non-
reproductive plant parts are examined here, with the exception of Zea mays, which offers a
convenient tinder/fuel source in leftover cobs and other vegetative parts.

Fuels Chosen, Ubiquity

A variety of plant parts preserved as evidence of fuels in thermal features and ashpits (see Table
6.10). Charred juniper (Juniperus) and pine (Pinus) wood, along with maize (Zea mays) parts,
occur most often, followed by sagebrush (Artemisia,; A. tridentata). The remaining plants do not
occur in all subperiods, and have relatively lower presence. Midden samples from the middle
three subperiods have many of the same plant taxa as fuels, and mimic the patterning of fuel
choice revealed in the thermal features and ashpits.
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Nature of the Surrounding Woodland

This record implies the surrounding ancient woodland included many of the same woody trees
and shrubs as are present today. Reliance on juniper and pine trees for fuel likely reflects relative
availability, as well as quantities of wood produced by these trees. Both sagebrush and
rabbitbrush (Chrysothamnus) are common components of the modern regional pinyon/juniper
woodland and tend to be among the first shrubs to establish themselves in abandoned agricultural
fields. The remaining trees and shrubs offer foods and other raw materials that would have been
moderately accessible, as they are at present.

Fuel Use Through Time

At Shields Pueblo, thermal features/ashpits provide a view of fuel use through time for heat,
light, and cooking (see Table 6.10). However, this view is tempered by low sample counts and a
limited number of features dating from the earliest two subperiods (for example, all eight Early
Pueblo 1 flotation samples are from a single hearth in Structure 1318). Juniper (Juniperus) wood
was always a fuelwood of choice, though its use declined in the later three subperiods. Pine
(Pinus) wood was utilized as fuel in the Early Pueblo I subperiod (87.5 percent), although less so
by the Late Pueblo III period (42.9 percent). Secondary use of maize cobs as fuel/tinder was
initially high (100 percent), but a decline (76.0 percent) in use began in the Late Pueblo II
subperiod and continued through both the Early and Late Pueblo III subperiods (28.6 percent).
Although missing the earliest and latest subperiods, the midden record of these three major fuels
reflects these trends.

Use of Plant Materials in Construction at Shields Pueblo

Intact roofs sometimes preserve in the archaeological record, providing the basis for interpreting
how they were constructed. Roofs often differ in their composition, using beams of various wood
types and sizes as well as a variety of closing materials. At Shields Pueblo, evidence of wood
types used in roof construction comes only from samples collected from roof fall and roof-
fall/wall-fall strata associated with burned pit structures; no surface structures preserved at
Shields Pueblo, preventing a look at surface-room construction materials. This look at pit
structure roofs includes all charred roof beams submitted to the Laboratory of Tree-Ring
Research (Table 6.11), including a small subset of beams that provided cutting dates (Table
6.12). In addition to tree-ring samples, flotation and macrofossil samples from all roof contexts
can shed light on smaller roofing elements, including closing materials and plant resources
associated with roofs when they burned and collapsed (Tables 6.13 and 6.14).

Major Roofing Elements

The majority of 2,741 charred wood samples sent for tree-ring analysis were identified to various
taxonomic levels (see Table 6.11). Samples collected for tree-ring dating are biased toward
larger construction elements from burned structures. Clearly juniper (Juniperus) trees were
preferred by Shields Pueblo occupants, comprising 93 percent of the identified construction
elements. Pinyon (Pinus edulis) provided beams 5 percent of the time. The remaining beams
were identified as Douglas fir (Pseudotsuga menziesii), cottonwood/aspen (Populus), ponderosa
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pine (Pinus ponderosa), oak (Quercus), spruce/fir (Picea/Abies), or as non-coniferous elements.
Douglas fir, ponderosa pine, and spruce/fir would have required a journey of over 10 kilometers
to obtain—for example, south onto Ute Mountain, southeast to Mesa Verde, or north into the
canyons of the Dolores River.

A subset of 57 beams provided cutting dates (see Table 6.12). Because this small subset likely
reflects preservation more so than construction beam choice through time, it provides only a
glimpse at human behavior related to roof construction. Juniper was sought through time, and
people used pinyon in the Early Pueblo 1 subperiod, and traveled some distance for Douglas fir
in the Early Pueblo III subperiod.

Smaller Elements, Closing Layers

Materials from within flotation and macrofossil samples taken from roofs (Table 6.13)
complement the tree-ring record by revealing a preference for juniper (Juniperus) beams, along
with occasional use of pinyon (Pinus edulis). A common choice for closing material was
sagebrush (Artemisia tridentata/Artemisia). A wide range of other trees/shrubs within Shields
Pueblo roofs had either been sought for use as smaller roofing elements or closing layers, or for
other reasons.

Construction Materials through Time

Together the tree-ring data (see Table 6.11) and the wood types associated most often with roof
fall (Table 6.14) suggest a continued availability of juniper (Juniperus) wood and sagebrush
(Artemisia tridentata/Artemisia) branches for roofing needs throughout the occupation of Shields
Pueblo. For the first three subperiods, pine (Pinus) wood was recovered in at least half of the
roof samples analyzed. A declining availability or declining preference for pine wood is
indicated by Early Pueblo III (25 percent), and the trend continues into the Late Pueblo III
subperiod (5 percent). A corresponding increase in oak (Quercus) and other wood types in the
Early and Late Pueblo III subperiods, perhaps based in part on large sample size, suggests other
trees/shrubs had been sought to fulfill construction needs as the late A.D. 1200s approached.

Other Plant Materials Associated with Roofs

Non-wood materials recovered within roof strata include likely foods stored on top of or
suspended from roof rafters, along with a few other material culture items. Since many of the
roofs collapsed onto floors, some of these items could have originally been on floors as well.
Maize parts were associated with roofs through much of the occupation (see Table 6.14). Pit
structure (kiva) roofs could have provided areas for drying maize brought in from the fields, and
for indoor locations to store ears or kernels for planting, possibly hanging in long braids from the
major beams or inside seed jars stored on benches or within niches. Yucca fiber could well have
provided cordage for lashing roofing elements together or for hanging items. A single reedgrass
(Phragmites) stem preserved from the Early Pueblo I subperiod does not suggest a roofing layer,
but rather some other need such as material for making reedgrass cigarettes (Adams 1990).
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Other Plant Uses: Modified Plant Remains

Within this data set, six samples contained plant materials intentionally modified by humans
(Table 6.15). These include cordage and textile fragments, a wooden tool, and some intentionally
split twigs. One sample contained an intrusive, modern cordage fragment. Cordage and textile
terminology follows that of Minar (2000:86—87).

Cordage and Textile Fragments

A charred fragment of textile was recovered from within collapsed wall fall and roof fall of an
Early Pueblo I pit structure (Structure 141). Lacking finished edges, this small fragment
measures 4 x 2 x 0.3 centimeter (cm). Fashioned in a tightly woven plain weave (1 over, 1 under)
the fragment is composed of 4 warps per cm and 18 wefts per cm. The coarser warp cordage
appears to be composed of 2-ply s-spun Z-twist (2s-Z) Yucca-type fiber bundles, and the finer
cordage wefts of highly processed 3-ply z-spun S-twist (3z-S) Yucca-type fibrils, where Yucca
fiber bundles have been further separated into individual fibril components. This piece is
probably a fragment of twined sandal, with a patterned underside of cordage knots formed by
wrapping wefts around previous rows of wefts. Elsewhere in Shields Pueblo, Yucca fibers had
been used to fashion two pieces of coarser 2s-Z yucca (Yucca) fiber cordage, which had then
been burned in a firepit in Nonstructure 129, dating from the Late Pueblo II subperiod. This same
context also contained a tiny 2z-S cordage knot made of highly processed Yucca-type fibrils.

Wooden Tools

In roof fall of Structure 221, dating from the Late Pueblo III subperiod, excavators found a
large (13 [incomplete] x 4.5 cm), flat (1.5 cm), entirely smoothed and shaped piece of juniper
(Juniperus) wood, tapering at one end and rounded on the other. This item best matches a batten
(weaving sword), defined as a “smooth, sword-shaped implement varying in length from eight to
thirty inches and between one and three inches wide....generally rounded at both ends, and a
fairly sharp edge...given to one or both sides” (Kent 1957:485). The purpose of a batten is to
keep the shed open for the weft yarn, and each inserted weft is driven down to the partially
woven web (Kent 1957:655). A juniper wood batten was recovered from Mug House at nearby
Mesa Verde (Rohn 1971:265). Wooden batten fragments are also known from Kiet Siel and
Wupatki (Kent 1957:473). The presence of this batten at Shields Pueblo complements the
recovery of yucca modified materials, suggesting manufacture of textile and cordage using

yucca.

Other Modified Items

Two groups of cottonwood/willow-type (Populus/Salix) twigs were found on a prepared floor
surface with de facto refuse within Structure 1316. These twigs had been split in half, and their
straight edges suggested cutting or shaping. However, they were not in any arrangement
suggestive of their original use.
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Kivas at Shields Pueblo: Domestic and/or Specialized (Ritual) Use

The use of any structure can be inferred from activities conducted within it, the features it
contains, and any material-culture evidence left behind, including perishable plant remains. At
Shields Pueblo, flotation and macrofossil samples from thermal features and ashpits contribute
important information about activities that occurred within the pit structures (kivas). It is clear
from previous sections of this report that wood burned in hearths provided heat and light. If
hearths were also locations where foods were regularly prepared, then pit structures were places
where cooking was regularly conducted. If not, cooking occurred elsewhere, either within other
areas of the pit structures or in other areas of the pueblo. Data presented in this report can
address this issue.

In Shields Pueblo pit structures, thermal features and ashpits clearly preserved foods, which
suggests cooking and implies domestic activity (see Table 6.4). The macrofossil record of maize
that had been in storage on roofs or on floors when a number of pit structures burned (see Table
6.6) supports the idea that maize was being stored, processed, and consumed in pit structures
through time. However, the variation in frequency of the two most commonly recovered foods
(maize and cheno-am seeds) in pit structure hearths (see Table 6.8), and the variation in overall
food diversity through time (see Table 6.7), may have other explanations:

1. Access to foods varied over time. This is supported by the differences in overall food
diversity present in the different subperiods (see Table 6.7), and from differences
between subperiods in food diversity within thermal features/ashpits and middens (see
Table 6.8). If this was the case, then pit structures served as locations for domestic
activities as long as foods were available.

2. Food preparation did not consistently take place inside pit structures. Foods could have
been prepared in pit structure hearths only during portions of the calendar year. Food
preparation may have shifted from pit structure hearths to other locations such as surface
rooms or outdoors during warmer seasons of the year. If this explanation is correct, then
cooking inside pit structures varied seasonally. It is also possible that the locations of
food preparation were not consistent through time. Other data sets may help evaluate
these hypotheses.

Additional perspective on foods preserved in thermal features is offered by a recent study of 12
archaeological sites in the local area, including Sand Canyon Pueblo and a number of mesa-top
and talus-slope sites (Adams and Bowyer 2002). That study compared patterns of plant remains
in flotation samples from thermal features inside multiple structure types to those in middens for
two time periods, A.D. 1180-1240 and A.D. 1240-1280. Mesa-top sites dating from the earlier
period and another set of sites (Lower Sand Canyon) dating from the later period contained the
same suite of plant remains in last-used thermal features as in middens, suggesting no change in
activities represented in both feature types. However, at Sand Canyon Pueblo and talus-slope
sites dating from A.D. 1240-1280, notably lower diversities of potential foods were preserved in
last-used thermal features as compared to middens. Despite the fact that this study included
thermal features in all structure types, the pattern of lowered food presence within them is
essentially the same as that of Shields Pueblo presented here. That study interpreted these data to
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suggest increasing food stress, but did not consider the changing nature of pit structure use
(either seasonally or through time) as a potential explanation.

Reconstructing the Past Environment

The archaeobotanical record provides a list of many of the plants available to the residents of
Shields Pueblo during its long occupation, both as agricultural products and wild resources (see
Table 6.1). The record remains silent on other local plants that had not been sought for any
reason, or that had been used in places that were not sampled, or that have degraded completely
due to fragility. Patterns of plant remains preserved over time provide indicators of changes in
surrounding vegetation caused by the occupants of Shields Pueblo. To evaluate this, the plant
records from each subperiod reveal the basic vegetation assemblage of the past and how it
changed during the centuries-long occupation.

The Ancient and Modern Plant Communities Share Similar Plants

The long list of plants recovered from Shields Pueblo flotation and macrofossil samples (see
Table 6.2) suggests that the same pinyon-juniper woodland present in the region today also
prevailed in prehistory. The diversity of juniper (Juniperus) tree parts (bark fragments, scale
leaves, seeds, twigs, wood) and pinyon (Pinus edulis) tree parts (bark scale, cone scale, needle,
twig, wood) imply these two tree types grew in the vicinity of the pueblo. Other trees/shrubs of
the past (Amelanchier utahensis, Artemisia tridentata/Artemisia, Atriplex, Cercocarpus,
Ephedra, Prunus virginiana, Populus/Salix, Purshia, Quercus, Rhus aromatica) provide a list
nearly identical to that of the current surrounding woodland. Likewise, the ancient perennials and
annuals are all components of the modern vegetation.

Agricultural Fields Were Located Close to the Pueblo

The preservation of diverse Zea mays parts (see Table 6.3) and the quantities of maize in some
contexts (see Table 6.6) together imply that agricultural fields were relatively accessible to
Shields Pueblo in antiquity. The nearer the fields, the more likely that non-kernel portions of the
maize plant (cobs, cupules, shanks) would be carried into the pueblo. This interpretation is
supported by the consistent presence of cheno-am seeds (harvested from plants that thrive in the
disturbed ground of fallow agricultural fields) through all subperiods. This interpretation is also
supported by modern interviews with successful dry-land farmers of the Goodman Point area
(Connolly 1990).

Humans Impacted the Pinyon-Juniper Woodland Over Time

In addition to opening the woodland for nearby agricultural fields, the changing fuelwood (see
Table 6.10) and construction element (see Table 6.14) records imply other woodland changes.
The major fuels (juniper, pinyon, and maize cobs) had all declined by the Late Pueblo I11
subperiod. Also, the diversity of materials sought for fuel varied over time. The number of fuels
in the five subperiods ranges between 5 and 12 (Artemisia tridentata and Artemisia are
considered one fuel type). People used an average of 5.5 fuel types in thermal features/ashpits
during the first two subperiods, doubling that to an average of 10.7 types during the last three
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subperiods. This likely reflects a woodland changing in composition, coupled with the increased
fuelwood needs of larger numbers of people. Wood types present in roof debris suggest that
people consistently used juniper (Juniperus) beams through all subperiods, though their use of
pine dropped significantly in the final two subperiods (see Table 6.14). In the later subperiods,
people either no longer had access to pinyon trees with branches acceptable for construction, or
preferred not to use them. They may also have had to travel longer distances for desirable juniper
beams.

Environmental Impact was Greatest Prior to Regional Depopulation

The changing record of fuel and construction-beam use suggests the environment of Shields
Pueblo and the nearby Goodman Point community had changed most by the Late Pueblo III
subperiod. By then, the people at Shields Pueblo were using fuels that included a number of
tree/shrubs offering little heat when burned (see Table 6.10). Types in this category—recovered
from more than 20 percent of Late Pueblo III thermal features/ashpits—include sagebrush
(Artemisia tridentata/Artemisia), serviceberry (Amelanchier/Peraphyllum), cottonwood/willow
(Populus/Salix), and oak (Quercus). Oak responds well to fire and thrives in open woodland,
suggesting an increasingly open landscape. This opening could have been in response to
increased clearing for agriculture, and/or intentional or accidental setting of fires to portions of
the landscape. People also had to travel short distances to moist locations for the
cottonwood/willow wood, such as the spring located at Goodman Point Pueblo, or the bottom of
Sand Canyon and its side drainages. The decline of juniper, pine, and maize parts supports the
idea that Late Pueblo III was a subperiod of expanding fuel needs. The use of pine roof beams
reaches a low in the final subperiod (see Table 6.14). A reasonable conclusion from all the plant
evidence is that by the Late Pueblo III subperiod, human impacts had opened the woodland,
altered the availability of major trees, and provided disturbed habitats for weedy plants to thrive.

Summary and Conclusions

Examination of 165 flotation samples and 930 macrofossil samples from Shields Pueblo has
provided information on past use of plants for foods, fuels, construction elements, and other
needs, and the nature of the surrounding environment. This record includes materials from five
subperiods of occupation spanning A.D. 725-1280, permitting a look at changes through time.
Particular attention has been paid to the subperiod that preceded regional depopulation. The plant
materials have also provided perspective on whether pit structures (kivas) served as locations for
domestic activities. The majority of flotation samples represent thermal feature/ashpit or midden
contexts. Macrofossil samples came from many contexts, the majority of them from roof fall,
and a few intentionally modified plant materials also preserved.

This large archaeobotanical sample makes Shields Pueblo one of the best-sampled sites in the
region. These data provide a reasonable approximation of the range of plants sought by Pueblo
occupants for food, fuel, construction elements, and raw materials for household needs and tools.
An overview of plant patterns at the site presents a condensed view of plant use by subperiod
(Table 6.16). Scarcity of thermal feature/ashpits in the earliest two subperiods, and lack of
middens from the first and last subperiods, together limit attempts to document long-term
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patterns of plant use and environmental change. Nevertheless, a number of observations on
ancient plant use can be made.

Both domesticates and wild plants were regularly used for food. Sixty-eight percent of Shields
Pueblo thermal features/ashpits preserved one or more reproductive parts, making them prime
locations to examine food use. Middens, subject to a wider variety of degradation effects,
preserved food evidence only 37 percent of the time. Nineteen percent of roof strata examined
contained maize parts, which had likely been in storage there.

Farmers living at Shields Pueblo grew three domesticates. Zea mays was present in all five
subperiods. Both flour- and flint-type kernels preserved and their morphological similarity
suggests continuity in maize types grown through time. Maize kernels and ears burned in six
Late Pueblo III pit structures may have been in storage, or intentionally burned to close the
structures. Evidence of bean (Phaseolus vulgaris) and squash (Cucurbita pepo; Cucurbitaceae)
first appears in Late Pueblo II deposits, and their absence in the earliest two subperiods is
thought to result from the small sample size, rather than lack of use.

The abundant maize record presents conflicting evidence regarding its level of use over time.
Three trends suggest reduced access to maize in the later subperiods: (a) ubiquity of all maize
parts present in all flotation samples declines through time; (b) ubiquity of maize parts in thermal
features/ashpits declines through time; and (c) ubiquity of maize parts in middens declines
through time, though data are lacking from the first and last subperiods. However, other evidence
suggests continued access to maize through time: (a) maize macrofossils are present in all
subperiods, and are especially abundant in the last three subperiods, reaching a peak in Late
Pueblo III; and (b) bone-chemistry studies from other sites in the region suggest consistent use of
maize use through time. Three factors confound an effort to interpret the degree of reliance on
maize: (a) thermal features in pit structures may not consistently serve for food preparation,
varying seasonally or through time; (b) the Late Pueblo III record of abundant burned maize
macrofossils may represent an anomalous situation of multiple pit structures being burned, and
over-inflate the record of maize for this subperiod; and (c) a possible change in use of maize
parts may have occurred, such as cobs normally burned as a fuel/tinder source became a food in
times of food shortage.

Recovery of domesticates implies people occupied the area for much, if not all, of the calendar
year, to accomplish all the tasks related to field preparation, crop tending, harvest, and storage.
Maize in storage in six Late Pueblo III pit structures burned before it was eaten or planted,
suggesting the fires may have occurred following a fall harvest.

Wild plants sought as food include a mix of annual weedy species characteristic of disturbed
habitats, such as fallow fields, and perennial species associated with stable landscapes. Seasons
of availability of these resources spanned much of the growing season, from late spring/early
summer through the fall. Flotation samples from all contexts reveal that the diversity of wild
plant foods is lowest in the earliest two subperiods, peaks during Late Pueblo II, and then
declines by Late Pueblo III.
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The most abundant wild resource, cheno-am seeds, preserved most often in flotation samples of
Late Pueblo II thermal features/ashpits, and declined in presence by Late Pueblo III. This trend is
countered by what appears to be increasing recovery of cheno-am seeds in midden deposits
through time, though there is no midden record available from the earliest and latest subperiods.
This suggests that people were gathering and preparing cheno-am seeds more frequently through
time, but perhaps not in the last fires built in the sampled thermal features/ashpits.

The most frequently utilized fuels were juniper wood, pine wood, and maize cobs. However, all
three of these fuel sources declined in presence in the later subperiods, pine significantly so. This
may reflect a general reduction in the pinyon/juniper woodland in the region surrounding Shields
Pueblo, with preferential depletion of the locally available pinyon (Pinus edulis) most evident.
Sagebrush (Artemisia tridentata/Artemisia) and a number of other trees or shrubs provided fuels
on occasion. The same fuels were utilized in thermal features/ashpits through time, whether or
not foods were being prepared in these locations.

Juniper (Juniperus) trees were clearly preferred as roof construction elements. Pine (Pinus) trees
(most likely pinyon) were sought less frequently, as were a number of other tree types not
common to the area, such as Douglas fir (Pseudotsuga menziesii), ponderosa pine (Pinus
ponderosa), and spruce/fir (Picea/Abies). These uncommon types would have required travel to
Ute Mountain, Mesa Verde, or the canyons of the Dolores River to obtain them. Sagebrush was
consistently used as a smaller closing layer in roof construction.

A small number of intentionally modified plant materials preserved at the site. A yucca textile
fragment appears to belong to an Early Pueblo I twined sandal. Yucca cordage and knots were
recovered from Late Pueblo II subperiod deposits. Split cottonwood/willow twigs were found on
an Early Pueblo III floor surface. A juniper batten for weaving preserved in roof fall of a Late
Pueblo III pit structure. These items suggest the occupants of Shields Pueblo produced many of
their household and personal needs.

The plant record suggests that pit structures (kivas) were locations where food preparation
occurred on occasion, and hence can be considered locations of periodic domestic activities.
However, the record of plant reproductive parts generally suggests that food preparation also
occurred elsewhere in the Pueblo during certain seasons or time periods. Because of this, the
midden record seems the best place to examine food use trends through time, despite the fact
that middens preserve foods less often than do thermal features.

The Late Pueblo II subperiod from A.D. 1060—1140 saw changes in a number of food indicators,
although low sample numbers in earlier subperiods necessitate caution in interpretation. Zea
mays parts in all contexts, in thermal features/ashpits, and in middens, all began a decline in
ubiquity within flotation samples dating from the Late Pueblo II subperiod. Diversity of wild
plant foods reached a high then, as did the presence of cheno-am seeds in thermal
features/ashpits. These coincide with the end of a long favorable environmental period for the
region. Shields Pueblo occupants inhabited a landscape increasingly disturbed by their own
activities when a prolonged drought and other environmental difficulties prevailed in A.D. 1130—
1180.

114



Just prior to regional depopulation in the Late Pueblo III subperiod, maize in storage on Shields
Pueblo roofs or floors was burned in at least six pit structures, revealing its availability for some
households. Since these pit structures were intentionally burned, this maize was intentionally
destroyed, perhaps because people were leaving the area for good. Lowered diversity of wild
plant foods and ubiquity of cheno-am seeds in pit-structure thermal features/ashpits of this
subperiod suggests either: (a) hardship in obtaining food, or (b) that foods were being prepared in
other structures or outdoors at this time. Late Pueblo III middens could have shed light on
routine food use in this final subperiod, but they were destroyed by plowing during the historic
era.

The ancient plant record permitted a look at the surrounding environment. The area surrounding
Shields Pueblo included the majority of trees, shrubs, and other wild plants that are present in the
area today. The Pueblo was surrounded by pinyon/juniper woodland, accompanied by shrubs
such as sagebrush (4Artemisia tridentata/Artemisia), rabbitbrush, and a number of other woody
species that still grow in the region. A reduction in use of juniper and pine woods as fuels by the
Late Pueblo III subperiod suggests the woodland opened as agricultural fields were cleared and
other landscape disturbance activities occurred. However, living juniper and pinyon trees were
close enough that parts such as bark, leaves, needles, twigs, seeds, and cone scales continued to
enter the Pueblo on occasion. The presence of agricultural fields relatively close to the Pueblo is
implied by the diversity of non-edible Zea mays parts recovered (cobs, cupules, shanks), the
quantities of maize in some contexts, and the success of modern dry-land farmers in this area.
Harvest of cheno-am seeds in fallow fields and other disturbed locations appears to have been a
regular endeavor. Many of the wild plants sought as foods still grow in the area today. This
includes both annuals of disturbed habitats, and stable landscape perennials.

Prior to regional depopulation in the Late Pueblo III subperiod, Shields Pueblo occupants had
opened the pinyon/juniper woodland for agricultural fields. Fuel use of juniper and pine wood
and maize cobs had declined, and people were using twice the number of woody fuels than in the
earliest two subperiods. This suggests the proportions of individual tree and shrub species in the
woodland had shifted. Juniper was still a very important construction element, although
acquisition of pine beams had declined. Sagebrush, which can occupy fallow fields, provided the
final occupants of Shields Pueblo with a fuel source, in addition to its regular use as a roof-
closing layer. Increasing use of cheno-am seeds through time suggests increased presence of
fallow fields. The plant evidence generally implies that by the Late Pueblo III subperiod, people
had opened the pinyon/juniper woodland to some degree, altered the relative proportions of some
of its major taxa, and increased presence of weedy plants in disturbed habitats such as abandoned
agricultural fields.
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Figure 6.1. Broad patterns of domestic and wild plant foods through time, Shields Pueblo.
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Table 6.1. Analyzed Archaeobotanical Samples Organized by Context and Subperiod,

Shields Pueblo.
Early Middle Late Early Late
Pueblo Pueblo | Pueblo
Pueblo I Pueblo 11 )
Sample Period 1I Period 11 11 Subperiod
T pe Context ( AID Period (AD Period | Period Not TOTAL
yp = | (AD. | (AD. | (AD. | Assigned
725— 1060—
$00) 1020— 1140) 1140- 1225—
1060) 1225) 1280)
Thermal
Flotation | catures 8 9 25 35 35 0 112
and
ashpits
Flotation Midden 0 10 24 11 0 0 45
Flotation | ~o°f I 0 0 0 0 0 I
fall
Flotation Other 0 0 2 0 5 0 7
Thermal
Macrofossil | [C2Ures 1 1 9 10 7 0 28
and
ashpits
Macrofossil | Midden 0 0 146 40 18 16 220
Macrofossil g‘l’ff 22 6 36 116 181 6 367
Macrofossil | Other 30 2 53 27 140 57 309
Other ”ffhirmal
Modified | corures 0 0 1 0 0 0 1
Vegetal and
ashpits
Other
Modified |Other 0 0 0 3 1 0 4
Vegetal
Textile | RoOf 1 0 0 0 0 0 1
fall
Total Number of 63 28 296 242 387 79 1,095
Samples Analyzed
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Table 6.2. Plant Taxa and Parts Identified in Analyzed Archaeobotanical Samples by Condition,

Shields Pueblo.
N
Scientific Name Cl(i]r:rr::sn Part Condition Samples and Specimens
Flotation | Macrofossils | Vegetal | Textile
Amelanc.hier Utah seed charred 1
utahensis-type serviceberry
Amelanc.hzer Utah seed uncharred 1
utahensis-type serviceberry
Amelanchier/ serviceberry/ wood charred 75 37
Peraphyllum-type peraphyllum
Artemisia tridentata- big sagebrush leaf charred 3
type
fyf;)tee:mzsm tridentata- big sagebrush wood charred 186 90
Artemisia-type sagebrush leaf charred 1
Artemisia-type sagebrush wood charred 285 811
.. partially
Artemisia-type sagebrush wood charred 2 2
Atriplex-type saltbush wood charred 5
— partially

Atriplex-type saltbush wood charred 2 2
Bromus tectorum-type | cheatgrass caryopsis | uncharred 1

mountain
Cercocarpus-type mahogany wood charred 9 35
Cheno-am £00 sefoot/ embryo charred 2

pigweed
Cheno-am £00 sefoot/ seed charred 707

pigweed
Cheno-am £00 sefoot/ seed uncharred 228

pigweed
Chrysothamnus-type rabbitbrush wood charred 45 88
Cleome-type beeplant seed charred 11

. sunflower
Compositae-type family achene uncharred 1
Cruciferae-type musta rd seed uncharred 19
family

Cucurbita pepo-type pumpkin seed charred 1
Cucurbitaceae-type gourd family rind charred 33 1
Descurainia-type tansymustard seed charred 10
Dicotyledon-type dicots wood uncharred 8
Echinocereus-type hedgehog seed charred 1
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N

Scientific Name Cg:ggn Part Condition Samples and Specimens
Flotation | Macrofossils | Vegetal | Textile

Ephedra-type ephedra wood charred 1 4

Gramineae-type grass family | caryopsis charred 46

Gramineae-type grass family | caryopsis | uncharred 2

Helianthus-type sunflower achene charred 3

Helianthus-type sunflower achene uncharred 11

Juniperus-type juniper frabgjflkent charred 6

Juniperus-type juniper scale leaf charred 14

Juniperus-type juniper seed charred 1

Juniperus-type juniper twig charred 71

Juniperus-type juniper wood charred 1,055 5,493 2

Juniperus-type juniper wood iir;ﬁég 202 202

Juniperus-type juniper wood uncharred 3

Leguminosae-type legl;:rl;g:ea) seed charred 1

Malvaceae-type r?;ﬂﬁ;v seed charred 4

Malvaceae-type r?;ﬂﬁ;v seed uncharred 15

Monocotyledon-type monocots |stem (culm)| charred 4

Monocotyledon-type monocots tissue charred 57 1

Iﬁi;ﬁ;{p?ri(:kly prickly pear embryo charred 39

Iﬁi;ﬁ;{p?ri(:kly prickly pear seed charred 166

f;]g?wlus vulgaris- common bean | cotyledon charred 2 9

Phragmites-type reedgrass |stem (culm)| charred 1

Physalis-type groundcherry berry charred 5

Physalis-type groundcherry seed charred 176

Physalis-type groundcherry seed uncharred 131

Pinus-type pine bark scale charred 392

Pinus-type pine bark scale | uncharred 1

Pinus-type pine cone scale charred 6

Pinus-type pine needle charred 3
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N

Scientific Name Cg:ggn Part Condition Samples and Specimens
Flotation | Macrofossils | Vegetal | Textile

Pinus-type pine nut (seed) | uncharred 1
Pinus-type pine nutshell uncharred 1
Pinus-type pine twig charred 15
Pinus-type pine wood charred 273 800

. . partially
Pinus-type pine wood charred 13 13
Populus/Salix-type | COttomwood/ | charred 48

P P willow g
Populus/Saliv-type | COHORWood/ | 0d charred 104 66

willow
Portulaca-type purslane seed charred 52
Prunus virginiana- chokecherry seed charred 2
type
Prunus virginiana- chokecherry seed partially 1 1
type charred
Prunus virginiana- chokecherry seed uncharred 4
type
Prunus virginiana- chokecherry wood charred 1
type
Prunus/Rosa-type Cholie()csl;erry/ drupe uncharred 3
Prunus/Rosa-type Cholie()csl;erry/ wood charred 4 1
. cliffrose/

Purshia-type bitterbrush wood charred 4 10
Quercus-type oak wood charred 49 44
Rhus aromatica var. lemonade

. seed charred 3
trilobata-type berry
Rosaceae-type rose family wood charred 1 4
Scirpus-type bulrush achene charred 20
Scirpus-type bulrush achene uncharred 3
Solanaceae-type potato family seed charred 9
Sphaeralcea-type globemallow seed charred 8
Sphaeralcea-type globemallow seed uncharred 10

. . Indian .
Stipa hymenoides-type ricegrass caryopsis charred 18

. . Indian
Stipa hymenoides-type ricegrass floret charred 13

. . Indian
Stipa hymenoides-type ricegrass lemma charred 52
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N

Scientific Name Cg:ggn Part Condition Samples and Specimens
Flotation | Macrofossils | Vegetal | Textile
unknown botanical unknown bark charred 6
fragment
unknown botanical unknown berry coat charred 1
unknown botanical unknown bract charred 1
unknown botanical unknown bud charred 2
unknown botanical unknown cone scale charred 1
unknown botanical unknown |disseminule| charred 23
unknown botanical unknown | disseminule | uncharred 1
unknown botanical unknown embryo charred 1
unknown botanical unknown fruit charred 2
unknown botanical unknown fruit coat charred 1
unknown botanical unknown fruit top charred 1
unknown botanical unknown fused mass 2
unknown botanical unknown fused mass charred 9
unknown botanical unknown leaf charred 1
unknown botanical unknown organic charred 31 7
material
unknown botanical unknown organic uncharred 1
material
unknown botanical unknown seed charred 14 1
unknown botanical unknown stem uncharred 1
unknown botanical unknown tissue charred 11
unknown botanical unknown twig charred 5
unknown botanical unknown unknown charred 11 16
unknown botanical unknown unknown | uncharred 1
unknown botanical unknown wood charred 11 1
unclegr 1.f black
. material is .
unknown specimen . spherical 61
botanical or .
bodies
not
moveralis | black
unknown specimen . spherical charred 52
botanical or .
bodies
not
unclear if
unknown specimen material is | fecal pellet

botanical or
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N

Scientific Name Cg:ggn Part Condition Samples and Specimens
Flotation | Macrofossils | Vegetal | Textile
not
unclear if
unknown specimen mate.nal S | fused mass 1
botanical or
not
Yucca baccata-type datil yucca seed charred 17 2
Yucca-type yucca fiber charred 1 2 2
. cob
Zea mays maize/corn charred 18 383
fragment
. cob
Zea mays maize/corn charred 2 219
segment
Zea mays maize/corn | cob, whole | charred 1
Zea mays maize/corn cupule charred 691 519
Zea mays maize/corn ear charred 1
Zea mays maize/corn |ear segment | charred 12
Zea mays maize/corn embryo charred 6
Zea mays maize/corn | fused mass | charred 132
Zea mays maize/corn kernel charred 349 8,186
Zea mays maize/corn shank charred 8
Zea mays maize/corn shank charred 2
segment
Zea mays maize/corn stalk charred 8
segment
TOTAL 5,938 17,048 52 283

Note: The word "type" following a family, genus, or species designation indicates that the ancient botanical

specimen is similar to the taxon named, but that other taxa in the area may also have similar-looking parts.
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Table 6.3. Plant Foods: Counts of Individual Charred or Partially Charred Non-wood Plant Parts
Identified in Flotation and Macrofossil Samples from All Contexts by Subperiod, Shields Pueblo.

Early | Middle | Late P]izrlg,o PI;::)elo
Pueblo I | Pueblo | Pueblo I I Subperiod
(A.D. [II(AD.|II(A.D. (AD (AD Not TOTAL
725- 1020— | 1060- e U< | Assigned
800) | 1060) | 1140y | 1140— | 1225~
1225) | 1280)
Total Number of Flotation and 63 28 296 242 387 79 1,095
Macrofossil Samples
Dome'stlc Taxon Part N
or wild
Domestic Cucurbita seed 1 1
pepo-type
Domestic Cucurbitaceae- rind 33 1 34
type
Domestic Phasgolus cotyledon 5 1 2 3 11
vulgaris-type
. cob
Domestic Zea mays 2 129 39 207 24 401
fragment
Domestic Zea mays cob segment 1 56 17 134 13 221
Domestic Zea mays cob, whole 1 1
Domestic Zea mays cupule 91 90 369 108 544 8 1,210
Domestic Zea mays ear 1 1
Domestic Zea mays ear segment 12 12
Domestic Zea mays embryo 1 1 2 2 6
Domestic Zea mays fused mass 54 78 132
Domestic Zea mays kernel 3 3 140 2,291 | 5,969 129 8,535
Domestic Zea mays shank 4 2 1 1 8
Domestic Zea mays shank 1 1 2
segment
wild Amelanchier |, 4 1 1
utahensis-type
Wild cheno-am embryo 1 1 2
Wild cheno-am seed 10 17 435 217 28 707
Wild Cleome-type seed 2 4 5 11
wild Descurainia- | o4 6 1 3 10
type
Wild Echinocereus- seed 1 1
type
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Early | Middle | Late P]iaergo Pﬁ:lt)elo
Pueblo I | Pueblo | Pueblo I I Subperiod
(A.D. [II(A.D.|II(A.D. (AD (AD Not TOTAL
725- 1020— | 1060- e U< | Assigned
800) | 1060) | 1140y | 1140— | 1225~
1225) | 1280)
Total Number of Flotation and 63 28 296 242 387 79 1,095
Macrofossil Samples
Dome'stlc Taxon Part N
or wild
. Gramineae- .
Wild type caryopsis 4 1 31 2 8 46
wild Helianthus- | hene 3 3
type
Wild Juniperus-type seed 1 1
wild Leguminosac- | 4 1 1
type
Wild Malvaceae-type seed 3 1 4
Opuntia
Wild (prickly pear)- embryo 2 37 39
type
Opuntia
Wild (prickly pear)- seed 7 154 5 166
type
Wild Physalis-type berry 5 5
Wild Physalis-type seed 2 3 126 43 2 176
Wild Pinus-type cone scale 1 4 1 6
Wild Portulaca-type seed 4 21 21 6 52
wild _ Prunus seed 2 1 3
virginiana-type
Rhus aromatica
Wild var. trilobata- seed 2 1 3
type
Wild Scirpus-type achene 3 5 11 1 20
wild Solanaceae- seed 9 9
type
wild Sphaeralcea- | g 2 4 1 1 8
type
Stipa
Wild hymenoides- caryopsis 1 4 11 1 1 18
type
Stipa
Wild hymenoides- floret 13 13
type
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Early | Middle | Late P]iaergo Pﬁ:lt)elo
Pueblo I | Pueblo | Pueblo I I Subperiod
(AD. |II(AD. |II(A.D. (AD (AD Not TOTAL
725- 1020— | 1060- e U< | Assigned
800) | 1060) | 1140y | 1140— | 1225~
1225) | 1280)
Total Number of Flotation and 63 28 296 242 387 79 1,095
Macrofossil Samples
Dome'stlc Taxon Part N
or wild
Stipa
Wild hymenoides- lemma 2 50 52
type
wild Yucca baccata-| (g 3 16 19
type
unknown
Unknown botanical berry coat 1 1
Unknown unknqwn bract 1 1
botanical
Unknown unknqwn bud 1 1 2
botanical
Unknown unknqwn cone scale 1 1
botanical
Unknown unknqwn disseminule 14 1 8 23
botanical
unknown
Unknown botanical embryo 1 1
Unknown unknqwn fruit 1 1 2
botanical
Unknown unknqwn fruit coat 1 1
botanical
unknown .
Unknown botanical fruit top 1 1
Unknown unknqwn fused mass 1 10 11
botanical
Unknown unknqwn seed 1 6 3 4 1 15
botanical
TOTAL 125 136 1,655 | 2,883 | 7,028 183 12,010

N = number of individual specimens counted.
Note: The word "type" following a family, genus, or species designation indicates that the ancient botanical

specimen is similar to the taxon named, but that other taxa in the area may also have similar-looking parts.
Note: Includes all Zea mays parts recovered.
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Table 6.4. Ubiquity of Charred or Partially Charred Non-wood Plant Parts Considered Foods in
All Flotation and Macrofossil Samples from All Contexts, Shields Pueblo.

Number of Samples Percent of Samples
Context Number of Samples | with One or More . P
with Foods
Foods
Thermal features and ashpits 141 96 68.1
Midden deposits 265 98 37.0
Roof fall 369 70 19.0
Other 320 75 23.4

Note: Includes all Zea mays parts recovered.
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Table 6.5. Metric and Non-Metric Data on 13 Whole or Partial Maize Ears, Shields Pueblo.

Rachis Ear Number Mean Number Mean | Mean Mean Kernel
Study PD FS Ear Ear | Length Diameter | Diameter Number of Cupule of Kernel | Kernel | Kernel Arrance-
Unit Number | Shape | (mm) of Rows Width Length | Width | Thickness &
(mm) (mm) Cupules Kernels ment
(mm) (mm) (mm) (mm)
ngf 1309 | 29 | E | 25 n/a 40 12 5 6.8 4 90 | 73 33 n/a
STR .
224 1309 29 2 E 60 n/a 35 12 5 52 4 8.3 7.8 4.5 nonlinear
STR .
224 1309 | 29 3 R 55 5 30 10 5 4.8 4 7.3 7.0 3.0 linear
STR
224 1309 | 29 4 E 50 n/a 20 12 5 2.8 4 8.3 7.8 3.0 n/a
STR .
224 1309 | 29 5 R 38 4 26 16 5 3.6 4 9.8 8.5 3.8 linear
STR .
224 1309 | 29 6 E 40 n/a 34 10 5 3.6 5 8.2 7.2 3.0 linear
STR .
224 1309 | 29 7 R 30 9 28 12 5 4.0 5 9.2 6.8 3.6 linear
STR .
224 1309 29 8 n/a 45 15 24 10 5 4.8 4 8.0 6.8 4.0 nonlinear
STR .
224 1256 | 147 1 R 45 10 30 10 5 6.8 5 8.0 6.8 3.0 linear
STR .
224 1256 | 147 2 R 27 7 20 10 5 6.6 4 8.0 6.0 33 nonlinear
ngf 1256 | 147 | 3 R | 23 7 23 8 5 7.6 3 77 | 60 4.0 n/a
STR .
224 1256 | 147 4 R 19 9 19 10 5 7.0 5 7.2 52 4.0 nonlinear
STR .
1402 778 26 1 E 75 12 35 12 5 9.6 5 8.2 8.0 4.4 nonlinear
Means, 40.9 8.7 28.0 11.1 5.6 8.3 7.0 3.6
All Maize Ears ’ ’ ’ ’ ’ ’ ’ ’

PD = Provenience Designation; FS = Field Specimen; E = elliptical, R = round; STR = Structure; n/a = not applicable
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Table 6.6. Contexts with More than 50 Charred Maize Specimens Present by Subperiod,

Shields Pueblo.
Study
Unit PD Context
EARLY PUEBLO I
STR Maize inside hearth with possibly ephemeral use; 93 total maize parts
1247
1318 recovered.
LATE PUEBLO II
NST o . .
129 918 Maize inside a firepit; 108 total maize parts recovered.
NST . .
154 744 Possible refuse above a roof; 50 total maize parts recovered.
EARLY PUEBLO III
STR 2103 Maize associated with a burned roof that collapsed onto the floor;
1316 108 total maize parts recovered.
LATE PUEBLO III
STR 1406 Maize mixed throughout burned roof that collapsed onto the floor;
221 108 total maize parts recovered.
STR Maize likely on floor when roof burned and fell on it; 12 incomplete
294 1256, 1309 [maize ear segments preserved in this location, along with abundant
charred kernels and cob segments; 1,729 total maize parts recovered.
STR 1117, 1118, |Maize kernels either associated with a roof when it burned and fell
1303, 1307, |onto the floor, or possibly on the floor; 1,613 total maize parts
225
1354 recovered.
STR Maize associated with a burned roof that collapsed onto the floor,
1106 1886, 2007 |possibly inside pottery vessels that were on top of the roof when it
burned; 2,054 total maize parts recovered.
STR 2030. 2036 Maize kernels associated with a roof that burned and fell onto a floor;
1315 ’ 827 total maize parts recovered.
750. 756 Maize kernels likely stored on or in the rafters of a roof, with whole
STR ’ ” |pottery vessels; roof burned at abandonment and fell directly onto the
778, 929, : o .
1402 floor; one complete maize ear preserved in this location; 2,191 total
1236, 1242 .
maize parts recovered.

PD = Provenience Designation; NST = Nonstructure; STR = Structure.
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Table 6.7. Plant Foods: Ubiquity of Charred or Partially Charred Non-wood Parts in All Flotation Samples by Subperiod,

Shields Pueblo.
Early Pueblo I Middle Pueblo | Late Pueblo IT | Early Pueblo III | Late Pueblo III
(A.D. 725-800) II (A.D. 1020- | (A.D. 1060— (A.D. 1140- (A.D. 1225-
1060) 1140) 1225) 1280)
Number of Flotation Samples Analyzed 9 19 51 46 40
N % N % N % N % N %

DOMESTICATED TAXA/PARTS

Cucurbita pepo-type seed 1 2.5

Cucurbitaceae-type rind 2 3.9

Phaseolus vulgaris-type cotyledon 1 2.5

Zea mays (all parts) 8 88.9 19 100.0 40 78.4 24 52.2 17 42.5
WILD PLANT TAXA/PARTS

Amelanchier utahensis-type seed 1 2.2

Cheno-am seed 4 44.4 10 52.6 40 78.4 24 52.2 13 32.5

Cleome-type seed 2 10.5 2 3.9 4 8.7

Descurainia-type seed 3 5.9 1 2.2 2 5.0

Echinocereus-type seed 1 2.0

Gramineae-type caryopsis 2 22.2 1 5.3 6 11.8 2 43 1 2.5

Helianthus-type achene 2 3.9

Leguminosae-type seed 1 2.5

Malvaceae-type seed 3 5.9 1 2.5

Opuntia (prickly pear)-type embryo,
seed 26.3 13 25.5 2 4.3

Physalis-type berry, seed 1 11.1 3 15.8 9 17.6 9 19.6 1 2.5

Pinus-type cone scale 1 11.1 1 2.0 1 2.2

Portulaca-type seed 2 22.2 4 7.8 5 10.9 2 5.0
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Early Pueblo I Middle Pueblo | Late Pueblo II | Early Pueblo III | Late Pueblo III
(A.D. 725-800) II(A.D.1020- | (A.D. 1060- (A.D. 1140- (A.D. 1225-
1060) 1140) 1225) 1280)
Number of Flotation Samples Analyzed 9 19 51 46 40
Prunus virginiana-type seed 2 3.9
Rhus aromatica var. trilobata-type seed 2 3.9 1 2.2
Scirpus-type achene 1 11.1 2 3.9 8 17.4 1 2.5
Solanaceae-type seed 1 2.0
Sphaeralcea-type seed 2 22.2 3 5.9 1 2.2 1 2.5
Stipa hymenoides-type caryopsis, floret,
lemma 1 11.1 4 21.1 8 15.7 3 6.5 1 2.5
Yucca baccata-type seed 3 15.8 8 15.7
Unknown botanical (all parts) 3 333 1 53 9 17.6 6 13.0 8 20.0
Total number of all separate wild food 2 7 13 13 10

taxa (except unknowns)

N = Number of flotation samples.
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Table 6.8. Zea mays and Cheno-am Seeds: Ubiquity of Charred Non-wood Plant Parts in
Flotation Samples from Thermal Features/Ashpits and Midden Deposits by Subperiod, including
the Number of Additional Food Taxa in the Samples, Shields Pueblo.

Middle | Late Pueblo Early Late Pueblo
Early PuebloI | Pueblo II II Pueblo I1I I
(A.D. 725-800) | (A.D. 1020~ (A.D. (A.D. (A.D. 1225—
1060) 1060—-1140) | 1140-1225) 1280)
THERMAL FEATURES AND ASHPITS
Total Number of
Flotation Samples 8 ? 25 33 33
Number of Additional 6 3 14 9 10
Taxa
Taxon and Part(s) N % N % N % N % N %
Cheno-am embryo
and seed 3 37.5 6 | 667 | 21 |84.0| 14 |40.0| 10 | 28.6
Zea mays (all parts) 8 100.0 9 1100.0( 19 |76.0 | 17 |48.6| 15 | 429
Zea mays (kernels) 2 25.0 2 (222 7 |280] 13 |37.1] 8 |229
Zea mays (cob parts) 8 100.0 9 1100.0f 19 |76.0 | 10 |28.6| 10 | 28.6
MIDDEN DEPOSITS
Total Number of
Flotation Samples 0 10 24 1 0
Number of Additional 3 5 13 9 B
Taxa
Taxon and Part(s) N % N % N % N % N %
Cheno-am embryo = - 4 1400| 19 |792| 10 [909| - | -
and seed
Zea mays (all parts) - — 10 [100.0f 21 |87.5| 7 |63.6| - —
Zea mays (kernels) — — 1 100 4 167 O 0 - —
Zea mays (cob parts) - - 10 [100.0f 21 |87.5| 7 |63.6| - -

N=Number of samples containing the taxon/part(s).
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Table 6.9. Fuels: Counts of All Charred or Partially Charred Non-reproductive Parts and Zea
mays Non-food Parts in Flotation and Macrofossil Samples from All Contexts by Subperiod,

Shields Pueblo.
Early | Middle | Late Early Late
Pueblo | Pueblo | Pueblo | Pueblo | Pueblo Subperiod
Wild or Taxon Part I 11 11 111 111 o
Domestic x (AD.| (AD. | (AD. | (AD. | (AD. | , o
725- | 1020- | 1060— | 1140- | 1225- | “S%I88¢
800) | 1060) 1140) | 1225) | 1280)
Domestic Zea mays cob 2 129 39 207 24
fragment
Domestic Zea mays cob 1 56 17 134 13
segment
) cob,
Domestic Zea mays whole 1
Domestic Zea mays cupule 91 90 369 108 544 8
Domestic Zea mays shank 4 2 1 1
Domestic Zea mays shank 1 1
segment
Domestic Zea mays stalk 6 2
segment
Unknown unknqwn bark 1 3 2
botanical fragment
Unknown unknqwn cone 1
botanical scale
Unknown unknqwn leaf 1
botanical
unknown .
Unknown botanical twig 3 2
Unknown unknqwn wood 6 3 1 2
botanical
Amelanchier/
Wild Peraphyllum- wood 33 44 31 4
type
. Artemisia
Wild tridentata-type leaf ! 2
wild Artemisia 04 |33 35 7 83 53
tridentata-type
Wild Artemisia-type leaf 1
Wild Artemisia-type wood 69 43 278 226 432 50
Wild Atriplex-type wood 1 3 1 2
wild Cercocarpus- | 04 1 3 19 11 8 2
type
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Early | Middle | Late Early Late
Pueblo | Pueblo | Pueblo | Pueblo | Pueblo Subperiod
Wild or Taxon Part I 11 11 111 111 o
Domestic x (AD.| (AD. | (AD. | (AD. | (AD. | , o0
725- | 1020 | 1060— | 1140— | 1225- | “S1ER°
800) | 1060) 1140) | 1225) | 1280)
wild Chrysothamnus-| = 004 | 3 1 81 29 18 1
type
Wild Ephedra-type wood 4 1
. . bark
Wild Juniperus-type fragment 6
Wild Juniperus-type | scale leaf 2 1 11
Wild Juniperus-type twig 4 4 40 22 1
Wild Juniperus-type | wood 457 195 1,671 1,524 | 2,645 260
Wild Monocotyledon- |  stem 4
type (culm)
. . stem
Wild Phragmites-type (culm) 1
wild Pinus-type bark 25 7 55 271 34
scale
. . cone
Wild Pinus-type scale 1 4 1
Wild Pinus-type needle 2 1
Wild Pinus-type twig 1 2 9 3
Wild Pinus-type wood 204 58 364 323 121 16
Wwild Populus/Salix- twig 43
type
wild Populus/Salix- 1 4,04 2 41 37 84 6
type
wild _ Prunus wood 1
virginiana-type
Wild Prunus/Rosa- wood 4 1
type
Wild Purshia-type wood 3 2 6 3
Wild Quercus-type wood 1 1 32 40 19
Wild Rosaceae-type wood 3 2
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Table 6.10. Fuels: Ubiquity of Charred or Partially Charred Non-reproductive Plant Parts and

Zea mays Nonfood Parts in Flotation Samples from Thermal Features/Ashpits and Middens
by Subperiod, Shields Pueblo.

Early Pueblo I | Middle Pueblo |Late Pueblo II| Early Pueblo | Late Pueblo III
(A.D. 725— 11 (A.D. 1060- 111 (A.D. 1225—
800) (A.D. 1020— 1140) (A.D. 1140— 1280)
1060) 1225)

THERMAL FEATURES AND ASHPITS
g;):sll)ll::mber of Flotation 3 9 25 35 35
Scientific Name N % N % N % N % N %
Amelanchier/Peraphyllum-type 5 20.00 6 17.10 9 25.70
Artemisia tridentata-type 4 44.40 7 | 28.00 | 14 | 40.00 5 14.30
Artemisia-type 8 100.00 | 4 4440 | 16 | 6400 | 8 | 2290 | 11 31.40
Cercocarpus-type 1 11.10 2 5.70 3 8.60
Chrysothamnus-type 11 | 44.00 3 8.60 2 5.70
Ephedra-type 1 2.90 0.00
Juniperus-type 8 100.00 | 9 |100.00 | 18 | 72.00 | 25 | 71.40 | 25 71.40
Pinus-type 7 87.5 6 66.70 | 15 | 60.00 | 22 | 62.90 | 15 42.90
Populus/Salix-type 6 |24.00 | 7 | 20.00 8 22.90
Purshia-type 1 11.10 1 2.90 0.00
Quercus-type 8 | 32,00 | 4 11.40 8 22.90
Rosaceae-type 1 2.90
unknown botanical 3 37.5 3 12.00 | 2 5.70 2 5.70
Zea mays 8 100.00| 9 |100.00| 19 | 76.00 | 10 | 28.60 | 10 28.60
MIDDEN DEPOSITS
g;):sll)ll::mber of Flotation 0 10 24 11 0
Scientific Name N % N % N % N % N %
Amelanchier/Peraphyllum-type - - 3 12.50 4 36.40 - -
Artemisia tridentata-type - - 1 10.00 2 8.30 2 18.20 - -
Artemisia-type - - 7 70.00 | 14 | 5830 | 5 | 45.50 - -
Cercocarpus-type - - 1 4.20 - -
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Early Pueblo I | Middle Pueblo | Late Pueblo I | Early Pueblo | Late Pueblo IIT
(A.D. 725— 11 (A.D. 1060- 111 (A.D. 1225—
800) (A.D. 1020— 1140) (A.D. 1140— 1280)
1060) 1225)
Chrysothamnus-type — - 1 10.00 | 4 16.70 1 9.10 — —
Juniperus-type - - 9 90.00 | 24 |100.00| 11 |[100.00| - -
Monocotyledon-type - - 1 4.20 - -
Pinus-type - - 7 70.00 | 17 | 70.80 | 7 | 63.60 - -
Populus/Salix-type - - 1 10.00 | 2 8.30 2 18.20 - -
Prunus/Rosa-type - - 1 4.20 - -
Quercus-type - - 1 10.00 2 8.30 1 9.10 - -
unknown botanical - - 1 4.20 - -
Zea mays 10 |100.00| 21 | 87.50 | 7 | 63.60 - -

N = Number of samples containing the taxon.
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Table 6.11. Counts and Ubiquity of All Tree-Ring Specimen Identifications Made by the
Laboratory of Tree-Ring Research, Shields Pueblo.

Tree Species I?;E%Zrd %
Juniper 2,550 93.03
Pinyon 141 5.14
Douglas fir 20 0.73
Cottonwood or aspen 12 0.44
Ponderosa pine 10 0.37
Nonconiferous 5 0.18
Oak 2 0.07
Spruce/Fir 1 0.04
TOTAL 2,741 100.0

Table 6.12. Counts of Identified Tree-Ring Specimens with Cutting Dates from
Roof-Fall Contexts by Subperiod, Shields Pueblo.

Early Pueblo I Late Pueblo II Early Pueblo III Late Pueblo III
(A.D. 725-800) | (A.D. 1060-1140) | (A.D. 1140-1225) | (A.D. 1225-1280)
Tree Species N
Douglas fir 0 0 1 0
Juniper 4 9 16 23
Pinyon 4 0 0 0

N = Number of individual specimens.
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Table 6.13. Construction Materials and Plants Associated with Roofs: Counts of All Charred or Partially Charred Parts in

Flotation and Macrofossil Samples from Roofs by Subperiod, Shields Pueblo.

Wild or o Early Pueblo I Mlddl()iIPueblo Late Pueblo II EarlyI}’Iueblo Late Pueblo IIT Subperiod Not
. Scientific Name Part (A.D. 725- (A.D. 1060— (A.D. 1225— .
Domestic 800) (A.D. 1020- 1140) (A.D. 1140— 1280) Assigned
1060) 1225)
Domestic Cucurbitaceae--type rind 1
Domestic Zea mays cob fragment 2 19 88 8
Domestic Zea mays cob segment 1 2 8 42 1
Domestic Zea mays cupule 50
Domestic Zea mays fused mass 54 32
Domestic Zea mays kernel 1 7 2,248 2,796 20
. Amelanchier/
Wild Peraphyllum-type wood 2 8 3 3
Wild Artemisia tridentata-type wood 33 27 41
Wild Artemisia-type wood 28 1 15 145 246 14
Wild Atriplex-type wood 1 1
Wild Cercocarpus-type wood 1 3 3 4 1
Wild cheno-am seed 2
Wild Chrysothamnus-type wood 2 4 5 10
Wild Juniperus-type bark fragment 6
Wild Juniperus-type wood 149 48 254 921 1,126 59
Wild Phragmites-type stem (culm) 1
Wild Pinus-type wood 73 5 63 99 11 1
Wild Populus/Salix-type wood 4 13 4
Wild Prunus/Rosa-type wood 1
Wild Purshia-type wood 5 3
Wild Quercus-type wood 2 16 2
Wild Rosaceae-type wood 2 1
Wild Yucca-type fiber 2
Unknown unknown botanical bark fragment 1 3 1
Unknown unknown botanical fused mass 1 10
Unknown unknown botanical organic 2
material
Unknown unknown botanical unknown 16
Unknown unknown botanical wood 1
TOTAL 294 55 354 3,577 4,498 111
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Table 6.14. Construction Materials and Plants Associated with Roofs: Ubiquity of All Charred or Partially Charred Parts in

Flotation and Macrofossil Samples from Roofs by Subperiod, Shields Pueblo.

Middle Early Pueblo
Wildor | g Pt Early Pueblo 1 | Pueblo II L&f‘g ueblo 1l I Lffg“fglzosl_n Subperiod Not
Domestic (A.D. 725-800) | (A.D. 1020— 1140) (A.D. 1140— 1280) Assigned
1060) 1225)

Number of Samples Analyzed N=24| % |N=6| % [N=36| % [ | % | g | % |N=6| %
Domestic Cucurbitaceae-type rind 1 0.9

cob fragment, cob
Domestic Zea mays segment, cupule, 2 8.3 6 16.7 18 15.5 36 19.9 2 333

fused mass, kernel
wild Amelanchier/ wood 2 | se | s |43 | 2 | 11| 1 | 167

Peraphyllum-type
wild Artemisia tridentata- wood 2 | 83 6 | 52| 6 | 33
type
Wild Artemisia-type wood 7 29.2 1 16.7 7 19.4 31 26.7 52 28.7 4 66.7
Wild Atriplex-type wood 1 4.2 1 0.6
Wild Cercocarpus-type wood 1 16.7 1 2.8 2 1.7 3 1.7 1 16.7
Wild cheno-am seed 1 4.2
Wild Chrysothamnus-type wood 2 8.3 2 5.6 4 34 6 33
wild Juniperus-type barkvarjf?em’ 18 | 750 | 5 |83 | 29 | 806 | 93 | 802 | 135 | 746 | 5 | 833
Wild Phragmites-type stem (culm) 1 4.2
Wwild Pinus-type wood 13 54.2 3 50.0 18 50.0 29 25.0 9 5.0 1 16.7
Wild Populus/Salix-type wood 2 1.7 7 3.9 2 333
Wild Prunus/Rosa-type wood 1 0.9
Wild Purshia-type wood 3 2.6 2 1.1
Wild Quercus-type wood 2 5.6 9 7.8 1 0.6
Wild Rosaceae-type wood 1 0.9 1 0.6
Wild Yucca-type fiber 1 4.2
bark fragment,

Unknown unknown botanical fus§d mass, 1 4.2 4 34 10 5.5

organic material,

unknown, wood
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Table 6.15. Intentionally Modified Artifacts Made of Wild Plant Materials, Shields Pueblo.

. Fill / Fill / r
PD | FS Artifact Study Feature | Feature Assemblage | Assemblage | Subperiod Scientific | Common Description
Category | Unit | Number | Type . Name Name
Position Type
Late 2-ply s-spun Z-twist
other fill: surface mixed Pueblo II (2s-Z) fiber cordage
. NST . ) Yucca-
918 4 | modified 129 1 firepit feature deposit:  |(A.D. type yucca
vegetal contents other 1060—
1140)
Late 2-ply z-spun S-twist
flotation | NST ' fill: surface mixefi Pueblo II Yucca- (2z-S) fiber cordage
918 | 32 sample 129 1 firepit feature deposit:  |(A.D. type yucca knot, composed of
contents other 1060— finely processed
1140) individual fibrils
Incomplete, wooden,
Juniperus-type batten;
collapsed Late bqth ends present;
other STR structure: Pueblo III Juniperus minimum length 13
1406 | 68 | modified 21 fill: roof fall with mixé d (A.D. type juniper |cm, 4.5 cm wide, 1.5
vegetal refuse 1225 cm thick; smoothed on
1280) both surfaces and
ends; one end tapered
and the other rounded.
collapsed |Early 2s-Z fiber cordage,
1277 | 6 textile STR fill: wall fall | structure: |Pueblo I Yucca- yucca forming the warp of a
141 and roof fall | not further |(A.D. type textile fragment.
specified |725-800)
3-ply z-spun S-twist
collssed. | Early foming the et of
1277 | 6 textile STR fill: wall fall | structure: |Pueblo I Yucca- yucca textile fragment
141 and roof fall | not further |(A.D. type ’
specified | 725-800) composed of finely

processed individual
fibrils
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Fill /

Fill /

PD | FS Artifact Stuc.1y Feature | Feature Assemblage | Assemblage | Subperiod Scientific |~ Common Description
Category | Unit | Number | Type . Name Name
Position Type
Appear split or cut in
surface Early half; edges appear
other i cultural  |Pueblo IIl | Populus/ flattened on some;
. STR contact: . . cottonwood/
2107 | 23 | modified 1316 repared deposit: de [(A.D. Salix- willow most range between
vegetal ﬂ(l))orgur face facto refuse | 1140- type 45 and 70 mm in
1225) length and 5 mm in
diameter.
Appear split or cut in
surface Early half; edges appear
other cultural |Pueblo IIl | Populus/ flattened on some;
. STR contact: . . cottonwood/
2107 | 22 | modified 1316 repared deposit: de [(A.D. Salix- willow most range between
vegetal ﬂ(l))orgur face facto refuse |1140— type 45 and 70 mm in
1225) length and 5 mm in

diameter.

PD = Provenience Designation; FS = Field Specimen; NST = Nonstructure; STR = Structure

Note: All specimens are charred. The word "type" following a family, genus, or species designation indicates that the ancient botanical specimen is similar to
the taxon named, but that other taxa in the area may also have similar-looking parts.
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Table 6.16. Overview of Plant Patterns in Five Subperiods, Shields Pueblo.

Pattern Early Pueblo I Middle Pueblo II Late Pueblo IT Early Pueblo II1 Late Pueblo III
Domesticates recovered Maize Maize Maize, beans, squash Maize, beans, squash Maize, beans, squash
Maize (all parts), all contexts 88.9% 100% 78.4% 52.2% 42.5%

Maize (all parts) in thermal 100% 100% 76% 48.6% 42.9%
features/ashpits
Maize (all parts) in middens No samples 100% 87.5% 63.6% No samples
Maize macrofossils, locations n one firepit; also with | Associated with roof of Associated Wlth roofs
where 50 or more parts In one hearth . or floors of six burned
refuse above one roof | one burned pit structure .

preserved pit structures
Diversity of wild foods N=28 N=7 N=18 N=13 N=10
Cheno-am seeds in thermal 37.5% 66.7% 84.0% 40.0% 28.6%
features/ashpits
Cheno-am seeds in middens No samples 40.0% 79.2% 90.9% No samples

Juniper 100% Juniper 100% Juniper 72.0% Juniper 71.4% Juniper 71.4%
Top-ranking fuels in thermal Pine 87.5% Pine 66.7% Pine 60% Pine 62.9% Pine 42.9%
features/ashpits Maize 100% Maize 100% Maize 76% Maize 28.6% Maize 28.6%

Sagebrush 100% Sagebrush 44.4% Sagebrush 64.0% Sagebrush 22.9% Sagebrush 31.4%
Juniper 90.0% Juniper 100% Juniper 100%
. L Pine 70.0% Pine 70.8% Pine 63.6%
Top-ranking fuels in middens No samples Maize 100% Maize 87.5% Maize 63.6% No samples
Sagebrush 70.0% Sagebrush 8.3% Sagebrush 45.5%
. . Juniper 80.2%
o 0 .
Top-ranking construction Jup per 7504 Juniper 83.3% Jumper 80'06 & Pine 25.0% Jun%per 74.6%
elements/closing layers Pine 54.2% Pine 50.0% Pine 50.0% Sagebrush 26.7% Pine 5.0%
g1ay Sagebrush 29.2% e Sagebrush 19.4% & e Sagebrush 28.7%

Percent (%) = ubiquity of charred or partially charred plant parts in flotation samples. N = total number of separate wild food taxa (except unknowns) per

subperiod. Earliest two subperiods have small sample sizes.

Note: Based on Tables 6.3, 6.6, 6.7, 6.8, 6.10, and 6.14, above.
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Chapter 7

Pollen Analysis from Shields Pueblo

by Karen R. Adams

Introduction

Botanical remains systematically recovered from Shields Pueblo provide an opportunity to
examine the role of plant resources in the subsistence economy of Pueblo Indians over multiple
centuries between the Early Pueblo I (A.D. 725-800) and the post—Pueblo III Depopulation
(A.D. 1280-1300) periods. This chapter presents the analysis results of pollen samples collected
from selected contexts to investigate the following: to detect and interpret ancient patterns of
food use through time; to assess the activities that took place within pit structure/kivas at Shields
Pueblo; and to examine environmental change and the role of human impacts to the local
environment.

Pollen samples from Shields Pueblo were collected to provide insight into the varied use(s) of pit
structures/kivas. We can infer the use of these structures from the features they contain, the
associated artifacts, large plant materials including seeds and charred wood, and the pollen left
from plant usage. We can also infer the extent to which domestic activities (such as the
preparation, cooking, and consumption of foods) took place in these structures.

Additionally, the pollen record might reveal changes in the composition of the surrounding plant
communities and how these changed over the long-term occupation of Shields Pueblo. Two
potential sources of landscape change are human impacts and natural climatic shifts. To
distinguish between these two sources, economic plants were identified, changes in plant use
were documented, and their response(s) to anthropogenic (human-caused) impacts was assessed.

Finally, pollen data presented here complement interpretations of larger plant remains recovered
via flotation samples and as macrofossils collected by archaeologists (see Chapter 6). Some
patterns displayed by the pollen data reinforce patterns observed in the larger plant remains, and
others diverge to reveal unique aspects of past plant use. Together the pollen data and record of
larger plant remains reveal a detailed understanding of past plant use, and provide the best means
to reconstruct the prehistoric plant communities in the vicinity of Shields Pueblo.

Nature of Sample Set

A total of 44 pollen samples from Shields Pueblo was analyzed. These samples were collected
from sealed contexts on pit structure/kiva floors (N=27), from naturally deposited sediments just
above roof fall in pit structures/kivas (N=10), and from the modern ground surface (N=7). These
samples represent contexts dating from seven subperiods: Early Pueblo I (A.D. 725-800); Late
Pueblo II (A.D. 1060-1140); Early Pueblo III (A.D. 1140-1225); Late Pueblo III (A.D. 1225—
1260); Terminal Pueblo III (A.D. 1260-1280); Depopulation (A.D. 1280—1300); and the present
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day (A.D. 1990-2000). Samples from the modern ground surface provide a set of control
samples against which the ancient samples can be compared.

Methods for Analyzing Pollen Samples

The majority of pollen samples were extracted and analyzed by Dr. John Jones at Texas A&M
University. All pollen samples discussed here have a minimum count of 200 pollen grains. In
some samples, a small number of pollen grains could not be identified, and were labeled
“indeterminate.” These were only a small fraction of the pollen in any context, and are not
discussed further. Four samples collected from the modern ground surface in 1990/1991 were
also extracted by Dr. John Jones, but were analyzed and interpreted by Jannifer W. Gish (Gish
1999).

Methods for Interpreting Pollen Samples

Pollen Variables Affecting Interpretation

Pollen data are difficult to interpret, because of varied modes of natural pollen transport
(primarily wind and insect) and because it can be difficult to segregate naturally deposited pollen
from culturally deposited pollen in archaeological contexts. To interpret pollen from Shields
Pueblo, an analytical framework that focused on identifying the mode of deposition (natural vs.
cultural), and then defining a set of source areas for the pollen (local, restricted-local, regional)
was utilized.

Pollen Depositional Processes

Natural deposition of pollen is influenced by the manner in which plants are pollinated. Pollen
grains of wind-pollinated (anemophilous) plants are generally more widespread and occur in
higher abundance in natural deposits than do the rarely observed pollen grains of insect-
pollinated (entomophilous) plants, which do not travel far from the parent plant. Once pollen has
been deposited in sediments at an archaeological site, it can then be moved by water or by the
colluvial movement of sediments.

Cultural deposition of pollen occurs when people bring plants or plant parts into a dwelling or
settlement to be processed and used. Pollen grains of ancient domesticates such as maize/corn
(Zea mays), squash (Cucurbita), common beans (Phaseolus vulgaris), gourd (Lagenaria
siceraria), and cotton (Gossypium) are all assumed to have been culturally deposited; however,
two of these (common beans and gourd) are rarely identified in the pollen record, and the pollen
of domesticated squash is very difficult to distinguish from pollen of wild members of the squash
family. The pollen of wild plants formed within flowers can become attached to fruit or
vegetative plant surfaces and be transported during plant gathering and use. For wild plants, the
methods utilized to identify human usage of plants differ between those plants that are insect
pollinated and those that are wind pollinated.

145



Approaches for Recognizing Cultural Origin of Pollen Types

More than one line of evidence can be used to build a case for cultural deposition of insect-
carried pollen found within ancient dwellings or other archaeological contexts (Bohrer 1981).
These include: flower organization, where some flowers trap pollen better than others; modern
experiments that determine whether pollen normally travels on harvested plant parts; ecological
evidence of preferred plant habitats; and the presence of other plant parts, such as seeds, fruits, or
vegetative parts. Evidence suggests that pollen of insect-pollinated plants is often likely to have
been culturally deposited, when found in archaeological contexts.

Wind-pollinated types transported by wind currents easily entered ancient dwellings without
human assistance. Therefore, for comparative purposes, it is helpful to gather data on the pollen
levels of common local plants that occur in modern soil surface samples (Bohrer 1981). When
wind-carried pollen types in ancient contexts exceed natural levels by significant amounts, a
plausible argument can be made to suggest human transport of plants with pollen attached.

For both modes of pollen transportation, palynologists also pay close attention to the recovery of
pollen-grain aggregates or pollen-rich anthers of wind- and insect-carried pollen types (e.g., Gish
1979, 1991). Pollen aggregates are multiple immature to nearly mature pollen grains that stick
together in clumps, and occasionally drop onto the ground surface below a plant. In the case of
wind-carried types, individual aggregates with large numbers of grains, or the presence of
multiple aggregates, are considered evidence of human gathering and transport of a resource. In
the case of insect-carried types, simply the presence of aggregates is generally interpreted to
reflect human use of a resource.

Finally, the rich ethnographic record of the historic period in the American Southwest often
reports historical usage of taxa recovered as pollen grains in the prehispanic record. For all plant
taxa recovered in Crow Canyon Archaeological Center (Crow Canyon) sites, an ethnographic
compendium (Rainey and Adams 2004) reports extensive historical documentation of plant uses
by American Indians in the Southwest, for construction materials, food, fuel, medicine, tools,
ritual, and other reasons. Comparison of ethnographic to archaeological records (Huckell and
Toll 2004) suggests that Southwestern native societies have used the same plants for centuries.

Pollen Interpretation Groups

The interpretation of pollen data is aided by defining pollen groups. For this study, three source
area groups—Ilocal, restricted-local, and regional—reflect distance from Shields Pueblo, and
each includes a limited number of representative plants (Table 7.1). Although most of the plants
from these source areas have been gathered and used by modern and ancient humans, pollen
from some of them can also provide perspective on the changing nature of the immediate
environment surrounding Shields Pueblo over time. A fourth group of plants includes many
resources considered to be economic or potentially economic (Table 7.2), and is utilized to help
recognize cultural use of plants within Shields Pueblo structures over time.
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Local Plants

Local pollen types are from plants that are present and abundant in the area immediately
surrounding Shields Pueblo. These include: (a) plants in the pinyon pine/juniper (Pinus
edulis/Juniperus) woodland; (b) shrubs such as sagebrush (Artemisia) typical of open patches in
the woodland and of fallow agricultural fields; and (c) plants of disturbed habitats such as
members of the goosefoot family (Chenopodiaceae) and pigweed (Amaranthus), together
referred to in this report as Cheno-ams. All of these local plants produce pollen carried primarily
on wind currents.

Restricted-Local Plants

Restricted-local types are also from plants that grow in the vicinity, but that are restricted to
damp or wet locations. Some examples include willow (Salix), cattail (Typha), and greasewood
(Sarcobatus). Willow pollen is insect pollinated, and cattail pollen occurs naturally in tetrads
(groups of four pollen grains adhering in a clump), restricting its ability to travel far from parent
plants. Greasewood is wind pollinated.

Regional Plants

Regional types are from plants that grow primarily in the higher elevations of the region some
distance from Shields Pueblo. Some examples include ponderosa pine (Pinus ponderosa),
Douglas fir (Pseudotsuga), spruce (Picea), and alder (4/nus). Plants within this group are all
wind pollinated.

Economic or Potentially Economic Plants

Plants within this group all have known ethnographic use(s), and/or have been interpreted to
reflect plant use in other ancient sites in the American Southwest. Economic plants share
pollination via insects, or have heavy pollen grains not transported far on wind currents.
Potentially economic plants are all wind-pollinated. The wide diversity of historical American
Indian uses for these plants—for example, as construction elements, foods, fuel, medicines, in
serving ritual needs, and for many other purposes—can be viewed in a large ethnographic
compendium (Rainey and Adams 2004), searchable by both scientific and common names.

Other Analytical Issues

Analytical conventions affect how pollen data are interpreted. Because pollen data are
traditionally presented as a percentage of the total sample grain count, the representation of each
taxon is affected by the relative presence of all other taxa in the sample. If, for example, the
pollen from a particular taxon is especially abundant, the percentages of other taxa in the sample
are automatically reduced. Despite this limitation, pollen percentages are discussed in this report.
Palynologists at times report the concentration of individual pollen taxa (as pollen grains/cubic
centimeter [cm] or pollen grains/g of sediment examined). However, interpretations of
concentration values are hampered by differences among samples in the amount(s) of time
represented by each sample, which can vary by archaeological context or other circumstances.
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Pollen Sampling at Shields Pueblo

The pollen sampling strategy at Shields Pueblo (Table 7.3) follows methods that have been
developed during a series of projects conducted by Crow Canyon (Ortman et al. 2005). This
strategy was designed to enhance ability to interpret pollen sample results by focusing on
contexts where both the mode of pollen deposition can be inferred and the period of deposition
can be specified. By restricting sampling to locations where primarily cultural or primarily
natural pollen deposition is likely, and by specifying when pollen was most likely deposited,
inferences about the human use of plants are more secure. Pollen samples important to this
sampling strategy include: modern control samples; naturally deposited sediment located just
above roof fall in pit structure/kivas; and sealed contexts on pit structure/kiva floors.

Modern Control Samples

Modern control samples (N=7) from the modern ground surface contain pollen deposited by
natural processes, primarily wind. Four of these samples were reported previously (Gish 1999),
and three new samples were analyzed for this report. The pollen in modern ground surface
samples comes from known plant communities. This small number of samples provides a broad
understanding of the relationship between particular vegetation communities and the pollen
signatures they leave. Presence of insect-carried pollen types most likely reflects samples taken
in close proximity to insect-pollinated plants.

Modern control samples serve as a proxy record for natural deposition of pollen in a given
location in the past, although there are some limitations to this approach. The modern surface
samples derive from biotic communities affected by modern disturbances such as grazing, fire
suppression, land development, and new agricultural technologies, and the pollen of historically
introduced plants from other continents may be present. Also, the modern samples were
collected during the summer growing season, but because ancient pollen deposition occurred
during multiple seasons, this might affect presence and abundance of certain types. In addition,
any comparison between modern pollen spectra and ancient spectra may be biased by differential
preservation of pollen taxa in the ancient samples. However, such comparisons provide a
systematic way to identify anomalous pollen percentages in the ancient samples. These
anomalies can then be inferred to represent cultural use(s) of plants in the past.

The seven modern samples examined for this study were all acquired during summer growing
seasons, when many plants were in the midst of or had just finished pollination. Four of the
samples were collected from different settings in the pinyon pine/juniper woodland: one with
sagebrush (Artemisia) understory, one with saltbush (A4triplex) understory, and two with
understories of diverse composition (Gish 1999). Two additional samples were gathered in the
vicinity of Shields Pueblo: one from an agricultural field that had been fallow for approximately
30 years, and the other from a highly disturbed agricultural field plowed a few months prior to
sampling. The final sample is from a sagebrush parkland located within the Goodman Point
Ruins Group Unit of Hovenweep National Monument, approximately 200 meters south of the
site. Protected by the federal government since 1889, the Goodman Point Unit is a pinyon
pine/juniper woodland interspersed with sagebrush parklands that has been spared from
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historical impacts for over 100 years. The area represents one of the most pristine vegetation
communities in the area.

Pit Structure/Kiva Fill Samples

Pit structure/kiva fill samples (N=10) represent four time periods at Shields Pueblo (see Table
7.3). Fill samples above roof fall in pit structure/kivas contain naturally (wind- and water-)
deposited sediments that are immediately above culturally deposited roof fall. This fill was
deposited soon after the individual structures ceased to be occupied, often when their roofs had
been either deliberately burned or dismantled. The deposition of pollen in these sediments is
assumed to have occurred within a year or two of structure abandonment (Kilby 1998). The
presence of pollen of cultigens or other economic plants in these fill samples is considered
evidence of continued use of these plants near these structures, but not in the abandoned
structures themselves.

By controlling for time and the mode of deposition, fill samples can be used to reconstruct

the natural environment during these four time periods. This provides a record of how the
environment may have changed through time. Fill samples from the Terminal Pueblo III (A.D.
1260-1280) and Depopulation (A.D. 1280—-1300) periods provide a record of the surrounding
environment during this particularly important time. Drought, falling water tables, floodplain
erosion, and unpredictable and irregular rainfall following A.D. 1275 (Van West and Dean
2000), and severe cold and drought in the thirteenth century (Petersen 1988, 1994) have all been
suggested as stressful for the region’s agriculturalists. Comparison of earlier samples with those
from the Terminal Pueblo II and Depopulation periods may reveal how the centuries-long
occupations of Shields Pueblo and the Goodman Point community altered local plant
communities, and the degree to which these kinds of human impacts could have contributed to
depopulation of Shields Pueblo and the region.

Finally, when grouped by time period, structure fill samples serve as controls that aid in the
interpretation of the pit structure/kiva floor samples. Because these fill samples were likely
deposited shortly after the pit structure/kivas were abandoned, they are assumed to date from the
same general time period as the structures. Therefore, differences between floor and fill samples
dating from the same time period are not likely to be due to changes in the environment over
time. Since the deposition in fill samples is due to natural processes, primarily wind deposition,
differences between fill and floor samples are most likely due to the economic use of plants
resulting in cultural deposition of pollen on pit structure/kiva floors. Economic pollen recovered
in fill samples is assumed to derive from continued use of plants in the vicinity of abandoned
structures.

Pit Structure/Kiva Floor Samples
Pit structure/kiva floor samples (N=27) represent four time periods at Shields Pueblo (see Table
7.3). These include three floor samples from the Early Pueblo I period, six from the Late Pueblo

II period, 11 from the Early Pueblo III period, and seven from the Late Pueblo III period (A.D.
1225-1260).
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Floor pollen samples were all collected from beneath stone slabs that rested directly on floor
surfaces. Floor sediments were often discolored from structure use. Pollen samples were always
collected from thin lenses of discolored floor sediments lying directly beneath the stone slabs.
The pollen recovered from pit structure/kiva floors probably contains limited amounts of
naturally deposited pollen. Wind-carried pollen grains most likely entered through the smoke
hole in the roof or through the ventilation system. Chances of insects depositing pollen on pit
structure/kiva floors seem low, increasing the likelihood that pollen from insect-pollinated plants
results from people bringing plants into the structures.

Sealed-context pit structure/kiva floor pollen samples can be quite informative. First, they can
reflect cultural activities that took place within each structure while it was in use, but they do not
generally include pollen deposited following structure abandonment. Second, they offer some
insight into the environment during the period of structure use, both via the pollen that entered
the structure naturally, and from the plants routinely carried into the structures by humans.
Finally, samples from different time periods provide a chance to look at change over time in both
cultural plant choice and in the environment.

Results

The pollen samples analyzed from Shields Pueblo are first discussed by context: modern
controls, pit structure/kiva fill samples, and pit structure/kiva floor samples. This is followed by
an evaluation of any change through time in economic pollen deposition. Finally, environmental
change/human impact on vegetation communities through time is assessed. In the following
sections, only general use categories (e.g., construction, food, fuel, medicine, ritual, other) are
listed for plants considered economic or potentially economic, and readers interested in more
details can view detailed historical information on plants and their multiple uses in the
ethnographic compendium (see Rainey and Adams 2004).

Modern Control Samples

Pollen within modern control samples represents more than one source area (Table 7.4). For the
purposes of this discussion, the four modern samples from pinyon pine/juniper woodland settings
(samples 42, 43, 44, and 45) are grouped together and compared to the three samples from open
settings around Shields Pueblo that include a long-term fallow agricultural field (sample 1), a
recently plowed agricultural field (sample 2), and a sage parkland (sample 3). This small number
of modern surface samples requires a level of caution during interpretation.

Local

The modern samples from within pinyon pine/juniper woodland settings contain an average of
41 percent juniper pollen and 28 percent pinyon pine pollen. In open settings, the juniper pollen
(28 percent) and pinyon pine pollen (16 percent) averages are both much lower. Sagebrush
pollen (9 percent) and Cheno-am pollen (9 percent) averages in pinyon pine/juniper woodland
settings also contrast with the open settings, where these taxa are better represented (sagebrush
19 percent, Cheno-am 22 percent). Oaks (Quercus) contributed only a small amount of
background pollen to both woodland and open settings. Since pollen grains of locally common
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saltbush (Atriplex) are indistinguishable from other Cheno-am pollen grains, and the pollen
grains of rabbitbrush (Chrysothamnus) are grouped with high-spine Asteraceae (showy-flowered
members of the sunflower family), the presence of these two shrubs in the pollen record cannot
be known.

Restricted-Local

Local plants that require access to ground moisture are not well represented in the seven modern
surface samples. Plants such as willow (Salix) and greasewood (Sarcobatus) contributed only
small amounts of pollen to only two samples each.

Regional

Higher-elevation ponderosa pine trees contributed pollen to six of the seven modern surface
samples in percentages ranging from 0.5 to 7.0 percent. Pollen grains of spruce (Picea) and
Douglas fir (Pseudotsuga) are present in limited amounts, as are pine pollen grains not identified
to species. It is clear that plants growing some distance from the study area contribute small
amounts of pollen to sediments in the area around Shields Pueblo.

Economic or Potentially Economic Plants

Modern surface samples include low levels of pollen types grouped here as economic or
potentially economic (see Table 7.4). No single economic type occurs in percentages above

2 percent, consistent with plants dropping small amounts of their pollen to the ground below.
Higher percentages of these plants in pit structure/kiva fill and floor samples indicate their use
by occupants of Shields Pueblo. Wind-pollinated members of the sunflower family (low-spine
Asteraceae) comprise an average of 4 percent of woodland surface pollen and an average of 7
percent of open setting pollen. Likewise, the average for grass (Poaceae) pollen is 2 percent for
both woodland and open settings. These natural levels of pollen are compared to pollen
recovered from pit structure/kiva fill and floor samples to help recognize significant departures
suggestive of cultural plant use or possible environmental shifts. The presence of maize (Zea
mays) grains in two modern surface samples, some of them as aggregates, may relate to historic-
era farming by homesteaders in the early 1900s.

Overview of Modern Control Samples

Generally, locally produced pollen types appear to accurately reflect their surrounding vegetation
type. Due to their more closed canopy settings, pinyon pine/juniper woodlands are dominated by
pollen of pinyon pine and juniper trees; the samples have a smaller component of local shrub and
herbaceous vegetation. Presence of aggregated grains of juniper, pinyon pine, and Cheno-ams in
the woodland samples suggest natural deposition of pollen clumps from nearby plants. In
contrast, open settings have a larger shrub and herbaceous pollen component, although these
settings also receive pollen from nearby woodlands. Pollen grains from restricted-local and
regional plants are a minor constituent of local woodland and open settings, indicating that
pollen from these plants does not travel far naturally. The pollen of economic or potentially
economic plants also occurs in relatively low levels in both woodland and open settings,
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providing a baseline for evaluating the cultural use of plants at Shields Pueblo during its
occupation.

Open settings also contain pollen signatures of human impact. In contrast to the woodlands,

the pollen samples from agricultural fields and a sage parkland together have a high average
percentage of plants that thrive in disturbed settings (Cheno-ams). They also have more
sagebrush pollen from shrubs that moved into agricultural fields after farming stopped.
Comparison of the different open settings (see Table 7.4) indicates that the recently plowed
agricultural field had a lower disturbed-ground Cheno-am percentage (16 percent) than the field
left fallow for 30 years (43 percent). Plowing suppresses weedy plants, but once plowing stops
these plants persist in and around fallow fields until perennial plants become established and take
over.

Pit Structure/Kiva Fill Samples

Pollen from 10 pit structure/kiva fill samples is assumed to represent natural deposition into the
fill of each structure following cessation of use. This permits a look at the pollen types deposited
during the Early Pueblo I and Early Pueblo III periods (Table 7.5), and during the Terminal
Pueblo III and Depopulation periods (Table 7.6). As with the modern surface samples, fill
samples are assumed to reflect the environment of the period they were deposited. The previous
section revealed the dominant role of local pollen deposition, in relation to pollen from the other
defined source areas.

Local

Local pollen from the two earlier periods of Shields Pueblo are similar, as exemplified by the
average amounts of sagebrush and juniper pollen contributed to Early Pueblo I and to Early
Pueblo III fills (see Table 7.5). Pinyon pine and Cheno-am pollen are slightly higher in Early
Pueblo I period fill than in Early Pueblo III period fill, but these are relatively minor differences.
A small background rain of oak pollen is also present. A reasonable conclusion is that the local
vegetation around Shields Pueblo was similar in the Early Pueblo I and Early Pueblo III periods.

Compared to the two early periods, the two latest periods reveal important differences in their
pollen composition (see Table 7.6). Average sagebrush pollen declined from between 29 and 31
percent in the early periods to 24 percent by Terminal Pueblo III, and declined further in the
Depopulation period to 20 percent. Similarly, average juniper pollen declined from an average of
19-20 percent in the earlier periods to 14 percent and then to 10 percent. Average pinyon pine
pollen declined slightly in the later periods. In contrast, average Cheno-am pollen increased from
an average of 2224 percent in the early periods to 32 percent of Terminal Pueblo III fill and to
43 percent of Depopulation fill. Oak pollen was identified in small amounts only in the Terminal
Pueblo III period. These patterns suggest that notable shifts in local vegetation began during the
Terminal Pueblo III period and accelerated in the Depopulation period.
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Restricted-Local

Only willow trees contributed pollen in any notable amount to the pit structure/kiva fill samples
of all four time periods (see Tables 7.5 and 7.6). Willow pollen increased steadily from Early
Pueblo I/Early Pueblo III (1 percent) to Terminal Pueblo III (4 percent) to the Depopulation (7
percent) period. This trend of increased willow pollen in the later two periods could represent
increased gathering of willow, or shifts in local vegetation through time.

Regional

Regional pollen types are nearly absent from the fill of all four time periods (see Tables 7.5
and 7.6).

Economic or Potentially Economic Plants

A number of economic or potentially economic pollen types have also preserved in pit
structure/kiva fill samples (see Tables 7.5 and 7.6). When comparing the two earlier periods with
the two later ones, the same number (N=17) of economic types preserved, although the lists
differ. Numerous taxa occur in both early and late fill. However, a few are unique to only the
early periods or the later periods. Considering the entire list of economic taxa, maize (Zea mays)
was processed or consumed in the vicinity of the structures as they filled. Use as food, medicine,
and for ritual needs could explain the presence of pollen of plants from the umbel (Apiaceae),
pink (Caryophyllaceae), lily (Liliaceae), rose (Rosaceae), and potato/tomato (Solanaceae)
families, as well as pollen of beeweed (Cleome), thistle (Cirsium), prickly pear cactus (Opuntia),
purslane (Portulaca), and globemallow (Sphaeralcea), because no pollen from these taxa were
recovered in the modern control samples. Pollen of the remaining types may have entered
naturally, reflected in their low-level presence in the modern control samples. Among potentially
economic types, pollen of wind-pollinated members of the sunflower family (low-spine
Asteraceae) has a higher average in the early- and later-period samples (9 percent) than in all
modern control samples (5 percent), suggesting that some members of this family were being
used to meet people’s needs in the vicinity of the structures as they filled.

Pit Structure/Kiva Floor Samples

Pollen grains protected beneath artifacts or sandstone slabs on pit structure/kiva floors are
considered to have resulted from cultural use of plants, as well as from some natural entry of
pollen through roof openings, ventilator shafts, and possibly carried in on sandals or clothing.
A total of 27 sealed floor samples came from four time periods (Tables 7.7, 7.8a, 7.8b).

Floor samples are compared to fill samples to help isolate the economic uses of plants at Shields
Pueblo. The Early Pueblo I and Early Pueblo III floor samples are compared to pit structure/kiva
fill samples of the same periods. Floor samples from the other periods are compared to fill
samples that are reasonably close in time. Comparison to modern control samples (see Table 7.4)
is also used to help identify cultural deposition of pollen onto floors. When economic or
potentially economic pollen is more abundant in floor samples than in modern control or fill
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samples, the interpretation is that these plants had been brought into pit structure/kivas by people
during use of the structures.

Early Pueblo I Period

Average percentages of sagebrush (4rtemisia), pinyon pine (Pinus edulis), and juniper
(Juniperus) pollen on three Early Pueblo I floors are quite similar to that in structure fills of the
same time period (Table 7.9). Only Cheno-am pollen varied on floors (17 percent) in relation to
fill (24 percent). These results suggest that the floor samples received some wind-borne pollen of
local origin. However, Early Pueblo I occupants also used these plant resources as food, since
they are well-represented in the archaeobotanical record of larger plant parts recovered from
Shields Pueblo (see Chapter 6, Plant Use at Shields Pueblo) and since they were eaten by other
Ancestral Pueblo people in the immediate (Adams and Bowyer 2002) and larger regions
(Huckell and Toll 2004).

Sagebrush (4rtemisia) pollen in modern control samples (9—19 percent) is notably lower than in
Early Pueblo I floor samples (31 percent), suggesting local stands of sagebrush used to be larger
(see Table 7.9). The situation is reversed for pinyon pine (Pinus edulis) and juniper (Juniperus)
pollen, implying less local pinyon pine/juniper woodland in prehispanic times than in the
present. Only oak (Quercus) pollen appears to represent a constant and relatively small
component of local vegetation. Environmental disturbance, including the clearing of woodlands,
may account for increased sagebrush parkland and decreased pinyon pine/juniper woodland
surrounding Shields Pueblo in the Early Pueblo I period.

Restricted-local willow (Salix) pollen on Early Pueblo I floors (2 percent) suggests limited
cultural use, when compared to both fill (1 percent) and modern control (0.5-3.2 percent)
samples (see Table 7.9). Minimal presence of regional ponderosa pine pollen on floors in
amounts lower than in modern open settings and woodlands represents only natural entry.

An examination of economic and potentially economic pollen types (see Table 7.9) reveals some
taxa present only on floors (umbel family [Apiaceae], hedgehog cactus [Echinocereus], lily
family [Liliaceae]) or in percentages somewhat higher on floors than in fill (beeweed [Cleome],
globemallow [Sphaeralcea]). These are all considered evidence of foods or of materials for
household or other needs when the structures were occupied, and possibly during structure fill.
None of these preserved in modern control samples, further supporting the inference of the
economic importance of these plants. Pollen percentages of wind-pollinated members of the
sunflower (low-spine Asteraceae) and grass (Poaceae) families are also higher on floors than in
fill, and higher than in modern control samples, again suggesting they were gathered as foods,
medicines, or to meet other household needs. Maize (Zea mays) is clearly cultural on Early
Pueblo I floors and in fill (see Table 7.9). Remaining taxa preserved in generally lower
percentages on floors than in fill, and/or were recovered in modern control samples, and are not
considered indicative of plant use in the Early Pueblo I period.
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Late Pueblo II Period

Since there are no structure fill samples from this period, Late Pueblo II floor samples are
contrasted with Early Pueblo III floor and fill samples (see Table 7.9). Similarities in local pollen
on floors of the two periods outweigh the differences, and suggest continued use of sagebrush,
pinyon pine, and juniper. An increase in Cheno-am pollen from Early Pueblo I (17 percent) to
Late Pueblo II (25 percent) to Early Pueblo III (30 percent) floors is also evidence of continued
use (see Table 7.9). As with Early Pueblo I, the differences in local pollen percentages on Late
Pueblo II floors vs. Early Pueblo III fill are negligible, suggesting natural entry of local pollen
types. From the perspective of modern control samples, the Early Pueblo I pattern of increased
sagebrush and reduced presence of pinyon pine and juniper in the local area persists into the Late
Pueblo II period. Disturbed habitat for plants in the Cheno-am group remains locally available.

Four restricted-local resources (a member of the sedge family [Cyperaceae], willow [Salix],
greasewood [Sarcobatus], and cattail [ Typha]) on Late Pueblo II floors likely represent use, as
they occur in percentages higher than in Early Pueblo III fill and/or were not recovered in
modern control samples (see Table 7.9). Similar to Early Pueblo I, minimal presence of regional
ponderosa pine (Pinus ponderosa) pollen on Late Pueblo II floors in a percentage lower than in
modern open settings and woodlands suggests natural deposition.

Using the criteria defined above to recognize cultural use of economic and potentially economic
pollen types, Late Pueblo II floors contained a number of culturally deposited pollen types (see
Table 7.9). These include members of the umbel (Apiaceae), lily (Liliaceae), rose (Rosaceae),
and grass (Poaceae) families, beeweed (Cleome), thistle (Cirsium), purslane (Portulaca), and a
wind-pollinated member of the sunflower family (low-spine Asteraceae), all providing food and
raw materials for other needs. Maize pollen on Late Pueblo II floors is also considered cultural.
None of the remaining pollen types on Late Pueblo II floors resulted from plant use.

Early Pueblo Il Period

A comparison of Early Pueblo III floors with Early Pueblo III fill samples reveals a pattern
similar to earlier periods (see Table 7.9). As with the earlier periods, use of local resources is
indicated. When contrasted with the modern control samples, the pattern of increased sagebrush
(Artemisia) and reduced presence of pinyon pine (Pinus edulis) and juniper (Juniperus) that
began in Early Pueblo I persisted through Late Pueblo II and into the Early Pueblo III period.
Disturbed ground for plants in the Cheno-am group is still available locally.

Five restricted-local resources (hackberry [Celtis], a member of the sedge family [Cyperaceae],
willow [Salix], greasewood [Sarcobatus], and cattail [ Typha]) on Early Pueblo III floors (see
Table 7.9) likely represent a variety of uses for household needs, as they occur in percentages
higher than in Early Pueblo III fill and/or were not recovered in modern control samples. Again,
minimal presence of ponderosa pine (Pinus ponderosa) pollen indicates natural deposition.

The pollen from a number of economic and potentially economic resources suggests that these

plants served people’s food, medicinal, and other needs in Early Pueblo III structures (see Table
7.9). These include members of the umbel, mustard (Brassicaceae [Cruciferae]), geranium
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(Geraniaceae), mint (Lamiaceae), lily, phlox (Polemoniaceae), rose, potato/tomato, grass, and
verbena (Verbenaceae) families, along with thistle, purslane, globemallow, yucca (Yucca),
maize, Mormon tea (Ephedra), and a wind-pollinated member of the sunflower family, most of
them providing food, medicines, and possibly items for rituals. Recovery of a grass and a
mustard anther (anthers are male flowering parts that produce copious amounts of pollen) from
floor contexts provides additional evidence for use of these plant resources. Pollen grains of
many of these were also recovered in structure fill, suggesting their continued use in the vicinity
of structures after abandonment.

Late Pueblo I1I, Terminal Pueblo I1I, and Depopulation

The floor samples of Late Pueblo III structures are compared here to Terminal Pueblo I1I

and Depopulation fill samples (see Table 7.9). Late Pueblo III floor samples contain strong
indications of sagebrush (4rtemisia) use and continued use of pinyon pine (Pinus edulis),
juniper (Juniperus), and members of the Cheno-am group. Together these provided food, fuel,
construction materials, and other household needs. Following Late Pueblo III structure
abandonment, fill samples continue to receive pollen from these plants. Although sagebrush
pollen declined and Cheno-am pollen increased through the Depopulation period, pinyon pine
and juniper pollen reached their lowest levels of the entire prehispanic sequence. Those persons
remaining in the area, either at Shields Pueblo or at Goodman Point Pueblo, would have been
faced with a diminished suite of important locally available natural resources.

Restricted-local resources gathered as food and for household needs during the Late Pueblo 111
period include hackberry (Celtis), willow (Salix), and a plant in the sedge family (Cyperaceae).
Increasing presence of willow in Terminal Pueblo III period fill and Depopulation period fill
suggests that people continued to bring willow into Shields Pueblo for various needs. This is
supported by presence of a willow anther in a floor sample (see Table 7.9). This suggests that
there was enough moisture available for both people and these water-loving trees, even during
the period of the “great drought” (Van West and Dean 2000). As with all previous periods,
minimal presence of ponderosa pine pollen is not considered indicative of use of this regional
resource.

A number of economic and potentially economic plant resources were likely utilized in Late
Pueblo III structures. These include members of the umbel (Apiaceae), mustard (Brassicaceae
[Cruciferae]), geranium (Geraniaceae), mint (Lamiaceae), rose (Rosaceae), potato/tomato
(Solanaceae), and grass (Poaceae) families, along with thistle (Cirsium), purslane (Portulaca),
and both showy-flowered and wind-pollinated members of the sunflower family (high-spine and
low-spine Asteraceae, respectively), serving a diversity of food, medicinal, and other needs. As
in previous periods, as fill entered the abandoned Late Pueblo III structures, pollen from plants
being used in the vicinity, including a maize anther, was included.

Use of Economic Plants through Time
An examination of the pollen data through time reveals patterns in plant use at Shields Pueblo

(Table 7.10). Occupants from the Early Pueblo I through Late Pueblo III and into the
Depopulation period used locally available sagebrush, pinyon pine, and juniper as construction
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materials, and members of the Cheno-am group as food. Within this core of locally available
plants, sagebrush and juniper pollen declines through time, likely as its local availability
decreased. The presence of pinyon pine pollen remains relatively steady, declining only slightly
in the later Terminal Pueblo III and Depopulation periods. Cheno-am resource availability also
remains steady until spiking in the Terminal Pueblo III and Depopulation periods. Together these
patterns suggest an increasingly open landscape and eventual abandonment of agricultural fields,
allowing weedy species to encroach on Shields Pueblo as the pueblo occupation declined.

A number of restricted-local resources also served various needs of Shields Pueblo occupants
(see Table 7.10). The use of willow was persistent through time, and other plants including
hackberry, greasewood, cattail, and a member of the sedge family were primarily utilized in the
Late Pueblo II and Early Pueblo III periods. Some of these provided raw materials for household
needs and others were gathered as food and possibly for ritual purposes.

Shields Pueblo occupants gathered a number of other economic and potentially economic plants
(see Table 7.10). They grew maize throughout the Pueblo’s history, and collected grasses and
wind-pollinated members of the sunflower family for food or household needs. Many resources
were sought in at least three of the four periods studied for pollen.

Considering the types of local, restricted-local, economic, and potentially economic plants
represented in the pollen samples, Early Pueblo I occupants utilized the smallest number of
plants (N=13). This pattern continued through the Late Pueblo II period, with a few additions
(N=16). A notable increase in the diversity of plants used occurred during the Early Pueblo III
period, when occupants carried in the highest number of plant resources (N=26) to Shields
Pueblo. This is, however, the best-sampled period of the entire sequence. By Late Pueblo I,
people were still using many of these same plants (N=21) (see Table 7.10).

What Types of Activities Occurred in Pit Structures/Kivas: Domestic or Ritual?

The presence of economic plants in sealed contexts on pit structure/kiva floors indicates these
plants had been processed within these structures. Maize had been routinely carried into these
dwellings, along with wild plants. It is clear that the structures served domestic needs, at least for
portions of their use, and included activities associated with preparing, cooking, and consuming
foods. Pit structures/kivas likely served ritual needs as well.

Environmental Change/Human Impact on the Environment

At a basic level, the recovery of pollen of many of the same plant taxa from both prehispanic and
modern samples suggests general similarities between past and present plant communities.
However, pollen types within pit structure/kiva fill samples also reflect changes in certain taxa in
the immediate environment around Shields Pueblo during its long history.

In terms of local plants, there was a decrease in the pollen of juniper trees, and to a lesser extent
pinyon pine trees, from the earliest to the latest contexts sampled (Figure 7.1). The presence of
sagebrush pollen also decreased over time. In contrast, Cheno-am pollen—indicative of plants
that thrive in disturbed settings—increased over time, culminating in a very high Cheno-am
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pollen average in the Depopulation period (43 percent). Together these trends suggest a
continuous decline in the local pinyon pine/juniper woodland during the history of Shields
Pueblo, accompanied by an increasingly open and disturbed landscape. The continuous decline
of sagebrush pollen implies that open settings were not routinely progressing through a
successional process, which can include invasion of sagebrush into abandoned fields within a
few years. Such a pattern might be produced by Shields Pueblo farmers clearing increasingly
larger areas of woodland for farming, coupled with a need to shorten field fallow periods during
the later periods of occupation.

When compared to the modern pollen control samples (see Figure 7.1), modern pinyon
pine/juniper woodlands and modern open settings have higher average pinyon pine and juniper
pollen than any of the prehispanic fill samples, implying less available woodland in the vicinity
of occupied Shields Pueblo than is present today. In contrast, modern open settings have
sagebrush pollen equal to or lower than the Shields Pueblo fill samples, which suggests the
presence of sagebrush on the prehispanic landscape (likely occupying fallow fields) was higher
relative to the present. Finally, average Cheno-am pollen percentages of modern open settings
are similar to the two ancient early periods, but much lower than the final two periods, implying
that following the occupation of Shields Pueblo, the presence of weedy plants in the area was
considerably higher than in the modern disturbed agricultural landscape. Restricted-local willow
pollen percentages from modern open settings are nearly identical to those of the Early Pueblo I
period, and maintain rising levels above modern sample levels through the Depopulation period
(see Tables 7.4—7.8b). This suggests that damp locations for willow trees persisted through time,
and that gathering of willow stems with pollen still attached steadily increased.

Changes seen in pollen input to fill could be due to natural paleoclimatic shifts, human impacts
on the environment, or a combination of the two. Previous paleoenvironmental reconstructions
for the central Mesa Verde region during A.D. 900—1300 suggest alternating periods of favorable
and unfavorable climatic conditions, particularly relating to drought, fluctuating water tables and
floodplain conditions, and the predictability and regularity of rainfall (Van West and Dean
2000). Arguments for and against periods of sustained cold temperatures have also been made
and countered (Van West and Dean 2000).

Shields Pueblo occupation spans from approximately A.D. 725 to 1300, although it was not
occupied continuously. However, during this time span, there were two particularly favorable
climatic periods for agriculturalists: from A.D. 1000 to 1130 and from A.D. 1180 to 1250. Two
notable unfavorable periods occurred between A.D. 1130 and 1180, and from A.D. 1270 to 1300
(Van West and Dean 2000).

One prediction of the reconstructed paleoenvironmental record might be that fluctuating
favorable and unfavorable conditions would result in fluctuating pollen production (Table 7.11).
However, this does not appear to be the case for pollen entering sequentially abandoned pit
structure/kiva fill samples at Shields Pueblo. Rather, pollen of plants in the immediate vicinity of
the pueblo display unilinear trends to either decreasing or increasing through time. Pinyon pine
and especially juniper pollen decrease in the later periods of pueblo occupation, inferring
woodland clearing for wood needs and for an increase in farmland. As woodlands are opened up,
parklands of sagebrush are cleared as well, providing some of the best farmland with deeper
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soils. Land clearance leads to an increase of weedy plants, such as Cheno-ams, that thrive in
open disturbed settings, and that become increasingly available to be gathered as foods. Willows,
sensitive to drought, should have been affected by the “Great Drought” of the A.D. 1270—-1300s,
yet presence of willow pollen was highest in the Depopulation period fill. Damp habitats were
still locally available where people could gather willow, possibly in lieu of increasingly less-
accessible pinyon pine and juniper. Taken together, these trends seen in the fill-sample pollen
clearly suggest that occupation of Shields Pueblo impacted the local environment to a significant
degree.

Summary

In total, 44 pollen samples were analyzed, representing three contexts: sealed floor contexts, fill,
and modern ground surface. Together these samples provide insight into the use of plants within
pit structures/kivas, environmental change, and the effects of long-term occupation at Shields
Pueblo on the surrounding landscape. Modern control samples were used to establish a baseline
for natural pollen deposition in both woodland and open situations, including levels of pinyon
pine/juniper, sagebrush, and other local pollen types, along with the presence or absence of
pollen of many plants recognized as useful historically. When compared to 10 prehispanic fill
samples, it appears the prehispanic landscape surrounding Shields Pueblo had less pinyon
pine/juniper woodland, less sagebrush parkland, and substantially more weedy annuals than at
present, especially in the Depopulation period.

Numerous plant resources had been intentionally carried into pit structures/kivas, including
maize, other food plants, and plants that served a wide variety of construction, household, and
other needs, including for ritual and medicine. Domestic activities included food preparation,
cooking, and consumption. This pattern of plant use varied over time, with a spike in wild plant
diversity during the Early Pueblo III period.

Human impact on the environment over five centuries was responsible for the pollen patterns

in pit structure/kiva fill. Human activities resulted in increased pressure on woodlands and
decreased availability of pinyon pine and juniper trees. As lands were being turned into
agricultural fields, sagebrush plants decreased in numbers, occasionally returning when some
fields were left fallow. Likewise, the increased presence of weedy plants (Cheno-ams) over time
implies an increasingly open and disturbed landscape. The final rise in Cheno-am pollen in the
Depopulation period (A.D. 1280-1300) suggests that the last tended agricultural fields were
beginning the process of plant succession. These congruent patterns of pollen deposition are
more likely to result from human activities affecting landscapes than from natural environmental
shifts.

Human effects on the environment were unlikely to have been the sole impetus for the end of
Shields Pueblo occupation, but were likely to have been a factor. Acquisition of fuelwood and
construction beams began to require longer trips. Maize was grown in all periods, but
productivity could have been in decline due to overuse of fields and loss of soil nutrients. The
greater diversity of wild plants gathered in the Early Pueblo III period could reflect an
increasingly anthropogenic landscape surrounding the Shields Pueblo community. When coupled
with the environmental difficulties of the A.D. 1270-1300 period, and possibly social tensions as
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well, Shields Pueblo experienced a complete depopulation similar to that of all other regional
communities at the end of the thirteenth century.
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Average Local Pollen Types in Ancient Fill and Modern Control Samples, Shields Pueblo.
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Figure 7.1. Average local pollen types in ancient fill and modern control samples, Shields
Pueblo.
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Table 7.1. Plant Communities within Local, Restricted-Local, and Regional Pollen
Depositional Categories, Shields Pueblo.

Type

Significance

LOCAL

Artemisia

Dominant shrub, indicative of fallow, formerly disturbed land

Juniperus and Pinus edulis

Dominant forest trees

Quercus

Dominant shrub, especially in steep terrain, and following fire

Cheno-ams

Dominant annuals, indicative of disturbed lands

RESTRICTED-LOCAL

Acer, Celtis, Cyperaceae,
Salix, Sarcobatus, Typha

Trees and herbaceous plants in the area that require some access
to water

REGIONAL

Alnus, Picea, Pinus
ponderosa, Pseudotsuga

Higher-elevation species present in the region
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Table 7.2. Economic and Potentially Economic Plants Recovered in Pollen Samples,

Shields Pueblo.
Economic Type Common Name
Apiaceae Umbel family
Brassicaceae (Cruciferae) Mustard family
Caryophyllaceae Pink family
Cleome Beeweed
Cirsium Thistle (some species are native)

Asteraceae (Compositae), high-spine

Showy-flowered members of the sunflower family

Echinocereus Hedgehog cactus

Eriogonum Member of the buckwheat family
Euphorbiaceae Spurge family

Fabaceae (Leguminosae) Legume family

Gaura

Member of the evening primrose family

Geraniaceae (not Erodium)

Geranium family

Lamiaceae (Labiatae) Mint family
Liguliflorae Showy-flowered members of the sunflower family
Liliaceae Lily family
(Platy) Opuntia Prickly pear cactus
Polemoniaceae Phlox family
Polygonaceae Buckwheat family
Portulaca Purslane
Rosaceae Rose family
Solanaceae Potato/tomato family (includes Physalis)
Sphaeralcea Globemallow
Verbenaceae Verbena family
Yucca Yucca
Zea mays Maize (corn)
Potentially Economic Type

Asteraceae (Compositae), low-spine

Wind-pollinated members of the sunflower family

Ephedra nevadensis; E. Torreyana

Mormon tea (ephedra)

Poaceae (Gramineace)

Grass family

Note: Many of these are included in the ethnographic compendium of historical plant uses by American Indians
(Rainey and Adams 2004). Names in parentheses are alternate family names commonly reported in the

ethnographic and archaeobotanical literature.
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Table 7.3. Number of Pollen Samples by Context and Time Period, Shields Pueblo.

Pit Structure/Kiva Pit Structure/Kiva Modern
Time Period Floors® Fills Controls® TOTAL
(N) (N) (N)
Early Pueblo I
(A.D. 725-800) 3 2 S
Late Pueblo 11
(A.D. 1060-1140) 6 6
Early Pueblo III
(A.D. 1140-1225) 1 3 14
Late Pueblo II1
(A.D. 1225-1260) 7 7
Terminal Pueblo III
(A.D. 1260-1280) 3 3
Depopulation
(A.D. 1280-1300) 2 2
Present Day
(A.D. 1990-2000) 7 7
TOTAL 27 10 7 44

N = Number of samples.

* Kiva or pit structure floor samples were collected from beneath objects, usually a sandstone slab or other large

artifact, resting directly on the floor; the sediments for the sample were scraped from the floor surface.

® Kiva or pit structure fill samples were collected from naturally deposited sediment above roof-fall deposits in
abandoned kivas and pit structures. Samples from the Terminal Pueblo III period were collected from natural
deposits immediately above roof fall; these probably accumulated a few years after the abandonment of the
structure (Kilby 1998). Samples from the Depopulation period were collected from natural deposits 15 and 25 cm
above a stone circle (Structure 213) built within the fill of Structure 208 after it was abandoned, and construction
of these late stone structures were among the last acts for which we have archaeological evidence from Shields
Pueblo. The sediments from which these samples derive accumulated in the decades following the construction of
these circles, and they likely accumulated within a decade or two of structure abandonment.

¢ Four modern control samples were collected in 1990 and 1991, from the modern ground surface in areas

characterized by four different plant communities during the Sand Canyon Archaeological Project (Gish 1999).
Three modern control samples were collected in the spring of 2000, from the plow zone (N=2) and in a sagebrush
parkland (N=1) at Shields Pueblo.
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Table 7.4. Modern Pollen Control Samples, Present Day (A.D. 1990-2000), Shields Pueblo.

Sample No.

42

43

44

45

1

2

3

Setting

Pinyon/
Juniper
Woodland

Pinyon/
Juniper
Woodland

Pinyon/
Juniper
Woodland

Pinyon/
Juniper
Woodland

Field,
Fallow for
30 Years

Field,
Plowed
Spring

2000

Sagebrush
Parkland

Study Unit

SMT3936

SMT3967

5MT262

5MT1825

ARB 202

ARB 1601

ARB 1901

Date Sampled

August
1990

June 1991

June 1991

June 1991

August
2000

August
2000

August
2000

PD

180

225

0

0

544

2063

2190

FS

1

1

414

1

9

PL

Grains Counted

200

200

200

200

216

Concentration

n/a

n/a

n/a

n/a

14,954

N %

N %

N %

N %

N | %

LOCAL

Artemisia

25 | 125

15 7.5

24 | 12.0

33 1153

44 | 20.0

511|222

Juniperus

69 | 34.5

103 | 51.5

80 | 40.0

72 | 36.0

31 | 144

82| 373

71 | 309

Pinus edulis*

61 | 30.5

53 | 26.5

60 | 30.0

47 | 235

19 | 8.8

26 | 11.8

60 | 26.1

Quercus

1 0.5

Cheno-am

9 | 45

16 | 8.0

15 7.5

30 | 15.0

93 | 43.1

34| 15.5

20| 8.7

RESTRICTED-LOCAL

Acer

Celtis

Cyperaceae

Salix

Sarcobatus

Typha angustifolia

REGIONAL

Alnus

Picea

Pinus ponderosa

14| 7.0

11 5.5

Pseudotsuga

ECONOMIC

Apiaceae

Brassicaceae

Caryophyllaceae

Cleome

Cirsium

High spine,
Asteraceae

Echinocereus

Eriogonum

Euphorbiaceae

Fabaceae

Gaura

Geraniaceae
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Sample No. 42 43 44 45 1 2 3
. Pinyon/ | Pinyon/ | Pinyon/ | Pinyon/ | Field, | pioir Sagebrush
Setting Juniper Juniper Juniper Juniper Fallow for Spring Parkland
Woodland | Woodland | Woodland Woodland | 30 Years 2000
Study Unit 5MT3936 | SMT3967 5MT262 5MTI1825 | ARB 202 | ARB 1601 | ARB 1901
Date Sampled Aluggglt)St June 1991 June 1991 June 1991 Azlz)goltft g%%last g%%last
PD 180 225 0 0 544 2063 2190
FS 1 1 414 1 9 1 1
PL
Grains Counted 200 200 200 200 216 220 230
Concentration n/a n/a n/a n/a 14,954 11,314 59,143
N % N % N % N % N| % | N| % | N %
ECONOMIC, continued
Lamiaceae
Liguliflorae I{ 05 1 0.4
Liliaceae
Platyopuntia
Polemoniaceae
Polygonaceae I 05
Portulaca
Rosaceae
Solanaceae
Sphaeralcea
Verbenaceae
Yucca
Zea mays 1| 05
POTENTIALLY ECONOMIC
AsLtng;ch:e’ 8 |40 | 4] 20| 16| 80 | 2 | 1.0 |15] 69 |18 | 82 |12 52
neﬁ{;’;ﬁﬁi 105|315 4 20| 1 |05/|1|05|2]|09]|2]09
Ephedra torreyana 1 0.5 1|05 0.0
Poaceae 6 3.0 3 1.5 2 1.0 3 1.5 3 14 | 4 1.8 | 4 1.7
INDETERMINATE | 2 1.0 | 3 1.5 1 0.5 1 0.5 5123|4181 3 1.3
Notes: plus plus pinyon | plus pinyon | plus pinyon
Cheno-am |pine, pine pine,
aggregates |juniper, aggregates juniper,
and Cheno-am,
Ephedra and Zea
nevadensis aggregates
aggregates

ARB = Arbitrary Unit; N= number of grains identified; % = percentage of the total grains identified within the
sample; PD = Provenience Designation; FS = Field Specimen; PL = Point-Location Number; n/a = not applicable.
* Woodland samples include from 1 to 3 grains identified only as Pinus (Gish 1999).
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Table 7.5. Pollen within Fill Samples from the Early Pueblo I and Early Pueblo III Periods,

Shields Pueblo.

Time Period

Early Pueblo I (A.D. 725-800)

Early Pueblo III (A.D. 1140-1225)

Period Number

1

1

3

3

3

Sample No.

6

8

15

27

20

Study Unit

STR 141

STR 110

STR 1108

BHT 802

NST 1409

PD

1154

427

2081

556

1235

FS

7

5

9

7

18

PL

116

Grains Counted

230

230

237

229

228

Concentration

5,049

4,500

5,540

1,579

7,462

N

%

N %

N %

N %

N %

LOCAL

Artemisia

70

30.4

73

31.7

47

19.8

75 | 32.8

77 | 33.8

Juniperus

43

18.7

44

19.1

35

14.8

40 | 17.5

63 | 27.6

Pinus edulis

17

7.4

17

7.4

15

6.3

14 | 6.1

8 3.5

Quercus

2

0.9

0.9

0.4

1 0.4

Cheno-am

60

26.1

52

22.6

93

39.2

37 | 16.2

21 | 9.2

RESTRICTED-LOCAL

Acer

Celtis

Cyperaceae

0.4

Salix

0.9

1.7

Sarcobatus

0.4

Typha angustifolia

REGIONAL

Alnus

0.4

Picea

Pinus ponderosa

Pseudotsuga

ECONOMIC

Apiaceae

Brassicaceae

0.4

Caryophyllaceae

0.4

Cleome

0.4

Cirsium

0.9

High spine,
Asteraceae

1.7

0.4

Echinocereus

Eriogonum

0.4

167




Time Period

Early Pueblo I (A.D. 725-800)

Early Pueblo III (A.D. 1140-1225)

Period Number

1

1

3

3

3

Sample No.

6

8

15

27

20

Study Unit

STR 141

STR 110

STR 1108

BHT 802

NST 1409

PD

1154

427

2081

556

1235

FS

7

5

9

7

18

PL

116

Grains Counted

230

230

237

229

228

Concentration

5,049

4,500

5,540

1,579

7,462

N | %

N %

N %

N %

N %

ECONOMIC, continued

Euphorbiaceae

Fabaceae

Gaura

Geraniaceae

Lamiaceae

Liguliflorae

Liliaceae

Platyopuntia

Polemoniaceae

Polygonaceae

Portulaca

Rosaceae

Solanaceae

Sphaeralcea

Verbenaceae

Yucca

Zea mays

1 0.4

1 0.4

POTENTIALLY ECONOMIC

Low spine,
Asteraceae

11 4.8

14 6.1

18 | 7.6

28 | 12.2

31 | 13.6

Ephedra
nevadensis

2 0.9

3 1.3

1 0.4

2 0.9

Ephedra torreyana

1 0.4

1 0.4

3 1.3

1 0.4

2 0.9

Poaceae

6 2.6

4 1.7

3 1.3

7 3.1

7 3.1

INDETERMINATE

7 3.0

7 3.0

9 3.8

13 | 5.7

6 2.6

BHT = Backhoe Trench; N= number of grains identified; NST = Nonstructure; STR = Structure; PD =
Provenience Designation; FS = Field Specimen; PL = Point-Location Number; % = percentage of the total grains

identified within the sample.
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Table 7.6. Pollen within Fill Samples from the Terminal Pueblo III and Depopulation Periods,
Shields Pueblo.

Time Period

Terminal Pueblo 111
(A.D. 1260-1280)

Depopulation
(A.D. 1280-1300)

Sample No.

36

37

38

39

40

Study Unit

STR 213

STR 1411

STR 1412

STR 208

STR 208

PD

68

1 1110

1156

675

545

FS

1 3

33

15

9

PL

12

16

Grains Counted

220

215

215

219

Concentration

4,500

6,559

10,108

N

N| % | N

N | % N |

%

LOCAL

Artemisia

54

57 259 | 46

35 16.3 53

24.2

Juniperus

22

10.0 | 31

14.1 | 41

24 11.2 21

9.6

Pinus edulis

11

16 | 7.3 7

10 4.7 10

4.6

Quercus

1 105 3

Cheno-am

79

57 1259 | 76

93 43.3 94

42.9

RESTRICTED-LOCAL

Acer

Celtis

Cyperaceae

0.5

Salix

16

7.3

23 2

0.9

23 10.7 5

23

Sarcobatus

Typha angustifolia

REGIONAL

Alnus

Picea

Pinus ponderosa

Pseudotsuga

ECONOMIC

Apiaceae

0.5

Brassicaceae

0.5

DN | —

0.9

Caryophyllaceae

Cleome

Cirsium

0.5

0.5

High spine,
Asteraceae

Echinocereus

Eriogonum

0.5

0.5

Euphorbiaceae

Fabaceae

0.5

Gaura

Geraniaceae
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Time Period Terminal Pueblo III Depopulation
(A.D. 1260—-1280) (A.D. 1280-1300)
Sample No. 36 37 38 39 40
Study Unit STR 213 | STR 1411 STR 1412 STR 208 STR 208
PD 681 1110 1156 675 545
FS 1 3 33 15 9
PL 12 16
Grains Counted 219 220 215 215 219
Concentration 6,257 4,500 25,800 6,559 10,108
N|] % |[N| % | N | % N | % N [ %

ECONOMIC, continued

Lamiaceae

Liguliflorae 4 1.8 | 2 |09 1 0.5

Liliaceae 1 0.5

Platyopuntia 1 0.5

Polemoniaceae

Polygonaceae 1 0.5

Portulaca 1 0.5

Rosaceae

Solanaceae 1 0.5 1 0.5

Sphaeralcea 1 0.5

Verbenaceae

Yucca

Zea mays 2 0.9 3 1.4 1 0.5
POTENTIALLY ECONOMIC

Low spine