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Cooper, Zachary J. (M.A., Anthropology)
The Origin of the Initial Farming Population of the Northern Rio Grande

Thesis directed by Assistant Professor Scott G. Ortman

This study looks at the origin of the initial farming population of the Northern Rio
Grande through the evaluation of two contrasting hypotheses concerning the source areas of
these migrants. Resolving the origin of the tenth century Northern Rio Grande population is
important because the answer will shape current conversations around Tanoan language
diversification, Eastern Pueblo migrations, and ultimately, Tewa origins.

The first hypothesis, which I call the ‘Southern Origin’ hypothesis, represents the
predominant narrative and proposes that the most likely source of the early Tewa Basin
population was agricultural communities of the Middle Rio Grande to the immediate south.
Researchers developed this hypothesis primarily based on perceived continuities in material
culture and the fact that the Middle Rio Grande was settled earlier in time than the Northern Rio
Grande. The second hypothesis, which I call the ‘Northern Origin’ hypothesis, posits that the
most likely source was Late Pueblo I and early Pueblo 11 agricultural communities within the
Navajo Reservoir/Fruitland District located in northwestern New Mexico.

To evaluate these two hypotheses, I first established a set of expectations for each category of
evidence based on assumptions intrinsic to each hypothesis. | then assessed how well each
category of evidence met those expectations. The categories of evidence | looked at included
population dynamics, material culture, and linguistic paleontology. These categories are most

frequently cited in literature pertaining to Northern Rio Grande migrations.



| conclude that the Southern Origin hypothesis fails to provide the most compelling
narrative for the origin of the initial farming population within the Northern Rio Grande. The
existing evidence makes a strong case that Tewa-Tiwa diversification occurred within the San
Juan drainage prior to AD 920 and that Tiwa speakers were likely located in the Northern Rio
Grande by AD 980. In addition, based on the current data, the Middle Rio Grande lacked the
growth rates and population outflows one would expect for a potential source area. Finally, at the
very least, both population dynamics and material culture continuities do not rule out the Upper

San Juan as a potential source area.
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CHAPTER 1

INTRODUCTION

1.1 Research Question

In this paper, | will evaluate two competing hypotheses related to scholarly debates
surrounding the origin of the initial farming population of the Northern Rio Grande at the
beginning of the tenth century. The first hypothesis, which I call the ‘Southern Origin’
hypothesis, represents the predominant narrative and proposes that the most likely source of the
early Northern Rio Grande population was agricultural communities within Middle Rio Grande
to the immediate south (Boyer et al. 2010; Schillaci and Lakatos 2016, 2017). Researchers
developed this hypothesis based primarily on perceived continuities in material culture (Boyer et
al. 2010; Lakatos 2006, 2007; Lakatos and Post 2012; Schillaci and Lakatos 2017) and the fact
that the Middle Rio Grande was settled earlier in time than the Northern Rio Grande (Boyer et al.
2010; Schillaci and Lakatos 2016).

The second hypothesis, which I call the ‘Northern Origin’ hypothesis, posits that the most
likely source was Late Pueblo | and early Pueblo Il agricultural communities within the San Juan
drainage near present-day northwestern New Mexico. | selected this model based primarily on
recent work by Ortman (2012), who advocated for a Tewa and Tiwa homeland within a
subsection of the San Juan drainage known as the Upper San Juan. | also considered it due to
previous archaeological studies that describe the Upper San Juan as having short occupational
sequences, significant violence, and temporal abandonment patterns consonant with substantial
out-migration around AD 900 (Potter et al. 2012; Wilshusen and Wilson 1995). Figure 1.1.

references the principal regions and subregions referred to in this study.
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Figure 1.1 Principal Regions and Subregions Referenced in This Study

Traditionally, three principal models have been cited in literature pertaining to debates
surrounding the origin of this farming population. The first is the ‘in-situ hypothesis’, which
proposes that the primary mechanism of action driving tenth century population growth was
intrinsic growth linked to the northerly movement of agricultural populations from the Middle
Rio Grande into the Northern Rio Grande (Schillaci and Lakatos 2016). The second model is the

‘small-scale immigration’ hypothesis, which views small-scale population growth from the San



Juan Basin as representing a significant percentage of population growth within Northern Rio
Grande from approximately AD 900 to 1100, after which migrants from the Mesa Verde region
began to arrive (Schillaci and Lakatos 2016).

The third model is the ‘large-scale population movement’ hypothesis and it is best known
in the context of debates surrounding thirteenth century migration from the Mesa Verde region
into the Tewa Basin (Boyer et al. 2010; Lakatos 2006, 2007; Lakatos and Wilson 2012; Ortman
2012; Schillaci and Lakatos 2016, 2017; Schillaci et al. 2017; Ware 2016; Wilson 2013). This
view posits that a large number of migrants (perhaps as many as 10,000) from the from the Mesa
Verde region arrived in the Northern Rio Grande during the thirteenth century (Ortman 2012;
Schillaci and Lakatos 2016). Recently, Schillaci and Lakatos (2016) have argued for a
combination of both in-situ and longer term small-scale immigration based on their own
population estimates, revised ceramic dating of Late Developmental (AD 900-1200) ware types,
and the increased presence of Cibola white ware.

Northern Rio Grande population models are closely tied to questions in Southwestern
archaeology about Tanoan language diversification and more specifically, the origin of the Tewa
people of the Northern Rio Grande. As previously mentioned, the idea that Proto-Tiwa speakers
entered the Northern Rio Grande from the San Juan drainage was most recently put forth by
Ortman (2012) and is related to his larger hypothesis on Tewa origins. However, an opposing
view, best represented by Boyer and others (2010), argues that the initial inhabitants of the
Northern Rio Grande were Proto-Tiwa-Tewa! speaking migrants from one or more regions to the

south/southwest, including the Rio San Jose Valley, the Rio Puerco (east) valley and the Middle

! The question as to whether Proto-Tiwa-Tewa was an actual subgroup, or instead were simply two adjacent dialects
that separated has yet to be resolved. | will use the term Proto-Tiwa-Tewa following Ortman (2012).

3



Rio Grande (MRG), and that the Tiwa and Tewa languages diversified in-situ within the Rio
Grande drainage.

Proponents of in-situ population models (Wendorf 1953, 1954; Wendorf and Reed 1955;
Peckham in Ford et al. 1972; Boyer et al. 2010; Schillaci and Lakatos 2016, 2017; Schillaci et al.
2017) correlate Proto-Tiwa-Tewa diversification with the development of what they view as
autochthonous ceramic types such as Kwahe’e Black-on-white (Schillaci and Lakatos 2017),
continuity in pithouse architecture (Lakatos 2006, 2007) and the presence of Tewa-specific place
names (Schillaci et al. 2017).

Given the multifaceted nature of this research question, it is important to emphasize that
the Southern Origin hypothesis refers to any model that posits a southern origin for Proto-Tiwa-
Tewa speakers and an in-situ diversification of Proto-Tiwa-Tewa. This includes both in-situ and
small-scale immigration population models. The Northern Origin hypothesis refers to any model
that posits a northern origin for Proto-Tiwa-Tewa speakers and a diversification of Proto-Tiwa-
Tewa outside of the Northern Rio Grande. This includes the population model insofar as
migration from outside the Rio Grande is assumed to represent the primary contribution to tenth
century Northern Rio Grande population growth.

Resolving the origin of the tenth century Northern Rio Grande population is important
because the answer will shape current conversations around Tanoan language diversification,
Eastern Pueblo migrations, and ultimately, Tewa origins. If proponents of the Southern Origin
hypothesis are correct in their belief that Proto-Tiwa-Tewa speakers diversified within the Tewa
Basin, then many aspects of Ortman’s (2012) hypothesis regarding Tewa origins may need to be

reconsidered.



The results of my analyses should help identify the most probable location for an initial
Proto-Tiwa-Tewa diversification as well as the most likely source area for a tenth century
population influx in the Northern Rio Grande. I will conclude this paper by determining which of
the two hypotheses best explains the lines of evidence analyzed and then identify promising
future directions for additional research on this topic. Ultimately, my objective is to evaluate the
ability of two competing hypotheses to explain the current body of evidence available related to

the origin of the initial farming population in the Northern Rio Grande.

1.2 Theoretical Framework

To evaluate these hypotheses | will apply a framework presented in Fogelin (2007) for
the evaluation of hypotheses called ‘inference to the best explanation’. I have chosen Fogelin’s
(2007) framework because | believe that it is the best fit for an evaluation of hypotheses used in
explaining complex socio-cultural phenomena like migration. In addition, similar to Fogelin
(2007), I believe that such a framework reflects the type of reasoning that archaeologists actually
employ regardless of their theoretical orientation.

I have selected ‘inference to the best explanation’ over processual alternatives described
in Hempel (1965) and Fritz and Plog (1970) as well as postprocessual options described in
Hodder (1986, 1999) primarily based on the following:

(1) According to the hypothetico-deductive (HO) method, testable hypotheses should be
derived from underlying universal laws, which themselves have been tested and must be true
(Fritz and Plog 1970). While there are many general statements about how human behavior
manifests itself in the archaeological record that are often true, | have yet to see a universal law

that has been tested to such a point that it is agreed upon by the intellectual community that no



exceptions to it exist (for clarification, an example of such a law in the natural sciences would be
the law of gravity). Why is such testing important? Because, according to the HO method, a
single exception will negate the law’s validity and thus the entire hypothesis derived from it
(Fogelin 2007). When ‘black swans’ appear, as they often do in the discipline, archaeologists
typically do not throw their intellectual baby out with the bathwater, instead they simply revise
their results in a way that produces a better “fit” with their overall narrative (Fogelin 2007;
Hodder 1999:30-65).

(2) The ‘inference to the best explanation’ framework avoids binary ‘reject or accept’
options in hypothesis testing. Instead, it provides a way to assess how effective a hypothesis is in
explaining evidence — a hypothesis is either more or less effective than others in one’s
consideration set for a particular line of evidence. This is important for my research, as it reflects
my intentions in terms of hypothesis evaluation. | do not intend to reject or accept hypotheses in
the HO sense of the term. Instead, I intend to evaluate them based on their ability to explain
multiple lines of evidence.

(3) The ‘inference to the best explanation’ framework avoids many of the critiques of
postprocessual approaches by providing multiple criteria for determining whether a hypothesis is
good or bad. Often, postprocessualist frameworks are critiqued based on their social
constructivist nature using arguments that we cannot objectively ‘know’ anything and that one
perspective is as good as another (Fogelin 2007). In fairness, it must be said that these criticisms
may be more of a caricature of postprocessualist thought than a reflection of reality, as
postprocessualist archaeologists do not typically say that in their own research.

How then should we decide which hypothesis in our consideration set is most

compelling? According to Fogelin (2007), good explanations should meet the following criteria,



or guidelines: (1) have empirical breadth; (2) be widely applicable; (3) be modest; (4) be
refutable; (5) be conservative; (6) be simple; (7) account for multiple foils. However, these
criteria are not set in stone; simply because an explanation does not meet all the above criteria
does not mean it is a bad explanation. On the flip side, if what we deem to be the ‘best’
explanation falls short more often than not, then perhaps it is not a very good explanation
(Fogelin 2007).

Considering all the above, | will move forward in my evaluation of the Southern Origin
and Northern Origin hypotheses based on the following lines of evidence: population dynamics,
material culture, and historical linguistics. | will present a priori expectations for each line of
evidence according to each hypothesis for each category of evidence. Then, | will evaluate the
data and summarize the results. Once | have assessed the data, | will conclude each section by
stating whether each line of evidence supports or contradicts these expectations.

After evaluating the ability of each hypothesis to explain each individual line of evidence,
I will select what I believe to be the ‘best’ hypothesis. In other words, I will select the hypothesis
that presents the most coherent narrative and best explanation for the current evidence. As a last
step, | will assess its effectiveness as a standalone explanation by assessing it against each of
Fogelin’s (2007) criteria. At the very least, this research should help us understand the strengths
and weaknesses of each hypothesis, and ideally, will provide the best explanation for the

evidence at hand.

1.3 Categories of Evidence
Population Dynamics. To analyze evidence related to population movement, | will use a

correlative approach using estimates of absolute population numbers. Correlative approaches to



population modeling look at both changes in the magnitude and shape of population in both the
‘source’ and ‘target’ locations. This can be contrasted with ‘threshold’ approaches, which only
look at population changes within a single area (Ortman 2012:41). Correlative approaches have
been used frequently when looking at population dynamics and migration patterns in the U.S.
Southwest (Ortman 2012, 2016b; Potter 2010a; Potter et al. 2012; Wilshusen and Ortman 1999;
Wilshusen and Van Dyke 2006). | will develop my own population model for a portion of the
Upper San Juan drainage, and I will use this model to derive estimated absolute population
numbers for the study area for the period between AD 800 and 900.

To complete my population dataset, I will use Boyer and others’ (2010) published
population estimates for the Middle Rio Grande and Northern Rio Grande. Using their data, |
will calculate annual growth rates for the Northern Rio Grande to assess arguments for intrinsic
growth as a primary factor in Northern Rio Grande tenth century migration. Then, I will use a
measure called the juvenility index, or 15p5 ratio, to derive intrinsic growth rates for the
Northern Rio Grande. 15p5 ratios have previously been used in both the Old World (Bocquet-
Appel 2002; Bocquet-Appel and Naji 2006) and the New World (Kohler et al. 2008; Wilshusen
and Perry 2008) to estimate intrinsic growth rates for specific populations.

Material Culture. To analyze evidence related to material culture, I will look at both
pithouse architecture and ceramic assemblages for a sample of sites in the Upper San Juan and
Middle Rio Grande during the mid-to-late Early Developmental period (AD 600-900), and the
Northern Rio Grande during the first part of the Late Developmental period (AD 900-1200).
Both lines of evidence have been extensively cited in support of the Southern Origin hypothesis

(Boyer et al. 2010; Lakatos 2006, 2007; Lakatos and Wilson 2012; Wilson 2013; Schillaci and



Lakatos 2016; Schillaci et al. 2017) and a comparison of material culture from all regions should
help in assessing likely source destinations.

I will first develop ceramic profiles for representative sites from the Upper San Juan and
Middle Rio Grande region to serve as a baseline and then | will compare them to ceramic
profiles from the Northern Rio Grande. For pithouse architecture, 1 will follow methodologies
outlined in Lakatos (2006, 2007) and calculate frequencies for a series of attributes for a sample
of pithouses from the Upper San Juan. Using specific attributes listed in Lakatos and Wilson
(2012), I will compare these frequencies with those listed in Lakatos (2006, 2007) for the Middle
Rio Grande and Northern Rio Grande. Ideally, comparing material culture should help illustrate
important cultural continuities or discontinuities across subregions.

Linguistic Paleontology. To analyze evidence from linguistic paleontology, I will
summarize research on Tanoan language diversification, with a focus on Proto-Tiwa-Tewa. In
addition, I will incorporate information on oral traditions and native toponyms germane to this
topic. There have been many attempts at correlating Tanoan languages and prehistoric cultures
within the Rio Grande (Mera 1935; Reed 1949; Wendorf 1954; Wendorf and Reed 1955; Ford et
al. 1972; Boyer et al. 2010; Schillaci and Lakatos 2016, 2017; Schillaci et al. 2017; Shaul 2014,
2018), but there has yet to be a concise summary of the literature with an orientation toward a
tenth century Northern Rio Grande migration, despite its importance to the larger debate on

Tewa origins.

1.4 Expectations: Northern Origin and Southern Origin Hypotheses
Although archaeologists cannot presume to know exactly how people chose to express

their identity (or not) in the material record, we can form plausible expectations based on our



own prejudgments. According to Hodder (1999:30-65), archaeologists derive prejudgments from
the interplay of a multitude of factors (theoretical assumptions, methodological preferences,
specific skills, social dynamics, etc.) that are intertwined in their disciplinary upbringing. In turn,
he believes that these prejudgments shape archacologists’ expectations about what they should
see in the archaeological record. For example, Hodder (1999:32-44) mentions that his own pre-
understandings about how a Neolithic site should ‘look’ were rooted in long held assumptions
about social complexity and Neolithic social behavior, which conditioned how he interpreted the
data at the Haddenham causewayed enclosure. Later, multiple incongruences between Hodder’s
(1999) initial prejudgments and the data forced him to reevaluate his narrative.

While all archaeologists bring a set of prejudgments to every archaeological site (whether
or not they like to admit it), it is important to be aware that these prejudgments can bias
interpretations of the data. Furthermore, if disjunctions between prejudgments and data become
too large, then alternative hypotheses that weave various lines of evidences into a more coherent,
compelling narrative need to be considered. Based on the below prejudgments, | will develop a
set of expectations for each category of evidence against which to weigh the data.

Adherents of the Southern and Northern origin hypotheses bring their own prejudgments
and expectations to each line of evidence. The Southern Origin hypothesis adheres to a
traditional view of migration in archaeology, which is classically represented by the work of Di
Peso (1958) and Haury (1986[1958]); thus, the presence of clear discontinuities in material
culture (i.e., site-unit intrusions) represent prima facie evidence of migration. Such a
dichotomization of the archeological record makes sense when one understands the

prejudgments that Southern Origin proponents bring to the question of migration.

10



One example of Southern Origin prejudgments is that the material culture in the Northern
San Juan is so different from that of the Northern Rio Grande that the arrival of migrants from
the Northern San Juan would be immediately apparent. Another is that archaeologists have
underestimated Developmental population numbers. A third is that there is a one-to-one mapping
of language and culture, such that the presence of one necessitates the presence of another. As
Southern Origin proponents have not publicly commented on the feasibility of an Upper San
Juan migration into the Northern Rio Grande, | will use their arguments against a thirteenth
century migration to frame their expectations for each line of evidence. Regardless of the time
period involved, their underlying assumptions and prejudgments should not change.

The Northern Origin hypothesis adheres to a more nuanced view of migration, which
regards the material record as a reflection of underlying active social discourses on the cultural
milieu in which people find themselves. In this framework, an absence of clear site-unit
intrusions does not necessarily indicate an absence of migration — migrants may simply choose
not to express their identity in ways that archaeologists expect (Ortman 2012:336-350). Factors
such as migration rate, size, and sociopolitical organization can all impact migrants’ decisions to
maintain certain elements of their homeland material culture and jettison others (Stone and Lipe
2011).

While the Northern Origin’s application of a more nuanced framework for migration
would not necessarily require the establishment of a priori hypotheses per se, migratory
frameworks are not created in isolation. Instead, they are shaped by the prejudgments that
archaeologists bring to every research question. Northern Origin prejudgments are rooted in
previous work on cultural, linguistic and ethnic divisions between the Northern San Juan and

Upper San Juan. Many scholars have argued for some sort of cultural divide between those living
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on the east side of the La Plata River and those living on the west side based on distinct
differences in pithouse architecture, ceramic traditions, settlement patterns, perishables and/or
linguistic differences (Chuipka and Hovezak 2008; Hovezak and Sesler 2002a; Ortman 2012;
Potter 2010a; Wilshusen and Ortman 1999; Webster 2009, 2012).

In addition, Severin Fowles (2013:75-100) argues for a tenth century migration of Upper
San Juan peoples from the Piedra district, located north of the Navajo Reservoir near Chimney
Rock, into the Taos Valley. Fowles (2013) bases his analysis on similarities in unpainted utility
ware, and existing craniometric (Schillaci et al. 2001) and population studies (Eddy 1977; Parker
2004). Fowles (2013) points out that these migrants carried with them a distinctly ‘anti-Chaco’
material culture that he believes was an active commentary on their willingness to disengage
with the burgeoning Chacoan sphere of influence taking root west of the La Plata River. The
above assertions help shape my own expectations for each category of evidence for the Northern
Origin hypothesis.

Regardless of prejudgments, all perspectives on the initial farming population of the
Northern Rio Grande are presented within a framework of migration. While a comprehensive
review of migration literature is outside the scope of this paper, | believe it is important to
contextualize hypotheses surrounding a potential Upper San Juan-Northern Rio Grande
migration within the larger conversation around migration as an explanatory framework for
culture change. Once the theoretical background has been established, we can then look at how
migration theory specifically relates to evidence linked to material culture.

In the following chapter | will first present an overview of the theory of migration as it
relates to archaeological scholarship. Then, I will review of previous research on Rio Grande

migrations.
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CHAPTER 2

BACKGROUND

2.1 Migration

Migration has made a comeback among archaeologists after a period of relative
ignominy bestowed upon it by the New Archaeology movement of the 1960s and 1970s due to
its inextricable links with an approach to understanding the past known as ‘culture history’
(Cabana 2011; Cameron 1995). The roots of culture history go back to a European intellectual
movement known as Romanticism that began in the 18" century. Romanticism evolved as an
intellectual counterweight to the Enlightenment, critiquing it for applying nomothetic laws to
human behavior. Romanticists believed that human behavior was derived from innate human
creativity and groups of people expressed this creativity differently in accordance with their own
unique mental template. This mental template was crafted through a shared history and if one
was to understand human behavior of a particular group, then one needed to intimately
understand what made that group unique (Urban and Schortman 2012:75).

Thus, culture history builds from a ‘normative’ view of culture, as culture simply
reflected norms contained in people’s heads. In the context of archaeology, these norms are
expressed through the material record and collections of archaeological traits were assumed to
represent unique prehistoric cultural groups. In the words of V. Gordon Childe (1929:v-vi), one
of the most well-known 20" century proponents of culture history: “A word or two must be said
on archaeological concepts. We find certain types of remains — pots, implements, ornaments,

burial rites, house forms — constantly recurring together. Such a complex of regularly associated
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traits we shall term a ‘culture group’ or just a ‘culture’. We assume that such a complex is the
material expression of what would to-day be called ‘people’”.

As these cultural groups availed themselves of the same mental template, cultural change
was assumed to derive primarily from external forces. Diffusion of ideas through group-to-group
contact and migration of people from one place to another were viewed as the primary impetus
of culture change. Prehistory was essentially sketched out through chronological frameworks
depicting the transition of one culture group to another through time and space, with episodes of
diffusion and migration identified where applicable. This framework was inherently descriptive
and not explanatory; we knew where culture change occurred but we did not know why (Johnson
2010:17-21).

With the advent of the New Archaeology movement, this normative view of culture
change was “considered inadequate for the generation of fruitful explanatory hypotheses of
cultural process” (Binford 1965:209) due to its inability to explain culture change through the
establishment of nomothetic laws, a requirement to qualify as ‘science’ (Adams et al. 1978;
Cabana 2011; Cameron 1995). In his seminal article on migration, Anthony (1990) emphasizes
that despite initial attempts in the United States at establishing methods for identifying migration
in the archaeological record (Haury 1986[1958]; Rouse 1958), archaeologists were unable to
adequately develop a general theory from which such methods could be drawn.

Migration was swept up in a much larger critique of the assumptions behind culture-
historical frameworks (i.e., the link between groups of cultural traits and past peoples) by New
Archaeology acolytes such as Lewis Binford (1962, 1964) and David Clarke (1973) who
advocated for the use of a more processual archaeology modeled on the hard sciences to derive

generalized explanations for culture change. Archaeologists advocated for the implementation of
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the Hempel-Oppenheim (HO) model of scientific explanation, which relied on deductive rather
than inductive logic. Rather than assume an empiricist viewpoint and expect the archaeological
data to speak for themselves, an HO model assumes a logical positivist viewpoint that requires
establishing and testing hypotheses to empirically determine the validity of a particular
explanation (Johnson 2011; Fritz and Plog 1970). Since migration was considered explicative
and not explanatory in nature, it was deemed of little value in assessing culture change (Binford
1964).

The arrival of postprocessual archaeology during the 1980s and 1990s allowed
archaeologists the theoretical freedom to take another look at migration as an explanation for
culture change (Cameron 1995; Cabana 2011). In their overview of migration theory in
archaeology, Chapman and Hamerow (1997:4) describe this freedom as, “The rejection of the
Holy Trinity of processual archaeology — logical positivism, universal laws and systems theory —
frees postprocessualists to investigate long-term cultural sequences in terms of changes in the
structure of meaning at the heart of social groups”. The expectation among many archaeologists
is that prehistoric migrations are structured phenomena that should produce identifiable patterns
in the archaeological record (Anthony 1990; Clark 2001, 2004).

These patterns are usually identified as ‘site-unit intrusions’ that “refer to a site which is
clearly representative of a culture other than the dominant culture in a particular geographic
area” (Cameron 1995:108). Site-unit intrusions (understood as an intrusive cultural complex) in
turn are interpreted as manifestations of ethnic identity (Hodder 1977, 1979). The manifestation
of ethnic identity through material culture (often identified as style) can take multiple forms.
Postprocessual archaeologists view material culture as part of social practice that both influences

and is influenced by human agency through the day-to-day practice of shared cultural norms
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(Jones 1997). This draws on the idea of ‘habitus’, as espoused by Bourdieu (1977) and
‘structuration’ as espoused by Giddens (1984), in which the relationship between social
structures and the day-to-day practice of cultural norms, mediated by habitus, or unconscious
cultural competence, inculcates material culture with meaning (Hodder 1986:74-79).

One of the more important debates in archaeology during the 1980s revolved around
whether this manifestation occurred actively as part of an overt signaling process (Barth 1969;
Wiessner 1983; Wobst 1977) or in a much more subdued way, as part of isochrestic variation
related to functional choices (Sackett 1977). Archaeologists have also questioned the feasibility
of identifying homogenous, bounded ethnic entities in the archaeological record. The way
ethnicity is expressed through material culture is context-dependent and highly complex and
while it is patterned, one cannot assume a priori that cultural continuity in material culture
necessarily reflects migration, shared norms, or inter-group interaction (Jones 1997:140).

Placing the quandary of the identification of ethnicity in the archaeological record aside
for a moment, it is important to return to a more traditional view for some historical context. A
classic example of a traditional view of migration in the Southwest is Emil Haury's (1986[1958])
work at Point of Pines, Arizona. In his work, Haury (1986[1958]) identified site-unit intrusions
primarily based on architecture that he linked to a thirteenth century migration of people from
the Kayenta-Hopi region in the northern part of the state. Di Peso's (1958) work at Reeve Ruin,
Arizona is another well-known example of the identification of site-unit intrusions representative
of migration in the U.S. Southwest.

Outside of the U.S. Southwest, additional examples of site-unit intrusion interpreted as
migration include Spence's (1992, 1994) work on the Oaxaca Barrio at Teotihuacan and

Ritterbush and Logan's (2000) identification of a cultural complex on the central Plains linked to

16



the Oneota tradition of the upper Midwest. While Ritterbush and Logan (2000) focus on tool
inventories and ceramics as their primary lines of evidence, Spence’s (1992, 1994)
Mesoamerican context allowed him to expand his analysis to include tombs, funerary offerings,
and biological data.

While material correlates of migration can appear via site-unit intrusions in both public
and private spaces, Clark (2001, 2004) argues that archaeologists should look to the domestic
sphere rather than the public one. In advocating for the domestic sphere, Clark (2001, 2004)
avails himself of the arguments made by Christopher Carr (1995) on artifact attribute design.
According to Carr (1995:195-198), the more physically and contextually obscure the attribute,
the more likely it represents a shared cultural background. Following Carr (1995:195-198), Clark
(2001, 2004) believes that the domestic sphere is the most likely context in which archaeologists
can find such enculturated assemblages and provides datasets derived from ethnoarchaeological
and ethnographic case studies to support Carr’s (1995:Table 7.5) model.

Clark (2001, 2004) asserts that artifacts that are nondescript, less visible, and innocuous
are more likely to contain enculturative information. In arguing for the importance of
emphasizing enculturation over emulation, Clark (2001, 2004) mentions that emulation can
result in the presence of material culture at an archaeological site without a corresponding
population movement. Enculturation, on the other hand, refers to the transmission of deeply
embedded cultural norms that relate to specific social identity. Therefore, site-unit intrusions
with artifact assemblages that contain information on enculturated norms are the best indicators
of migration.

Burmeister (2000:542) similarly underlines the importance of the “internal domain”

when attempting to identify material correlates of migration. Burmeister (2000) proposes that the
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cultural habitus of an ethnic group is more apt to survive within a domestic context, as there are
fewer pressures to conform to external standards. In a critique of both Barth (1969) and Bourdieu
(1977), Stone (2003) believes that neither Bourdieu (1977) nor Barth (1969) accurately
conceptualize how ethnic identity is manifested. Instead, Stone (2003) melds Gidden’s (1984)
idea of structuration and Bourdieu’s (1977) idea of intra-societal habitus differentiation with
Pauketat's (2001) historical-processualism in arguing that individuals do have control over how
they consciously express ethic identity, but that this expression is tempered and shaped by
multiple factors such as structural constraints, unequal power dynamics, and history. Migration is
often conceptualized as a “conscious social strategy meant to improve the migrant’s position in
competition for status and riches” (Anthony 2007:111). Since the expression of ethnic identity
through the archaeological record is conditioned by a complex web of social and environmental
factors in both the source and target locations, the application of standard migratory frameworks
can quickly become problematic (Stone and Lipe 2011).

Stone (2003) and Ortman and Cameron (2011) stress the importance of considering both
low and high-visibility attributes at multiple scales of analysis when studying migration. Ortman
and Cameron (2011) cite Ortman's (2008) work on similarities in shrine placement between
Northern San Juan and Northern Rio Grande villages as an example of a high-visibility attribute
that Clark’s (2001, 2004) model would have eschewed, but ultimately revealed itself as an
important line of evidence supporting cultural continuity between the two regions. What this
means is that low-visibility attributes in one cultural context may quickly transform into high-
visibility attributes in another cultural context or fade away altogether (Ortman 2012:253-263).
Ortman (2012:253-263) emphasizes that while clear site-intrusions can be convincing evidence

for migration, the absence of site-intrusions does not necessarily mean absence of migration.
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In doing so, Ortman (2012:253-263) underlines the point that material culture does not
always map onto speech communities and biological groups the same way. While heterogeneity
in material culture may be a line of evidence in support of migration, homogeneity in material
culture does not always signify the absence of migration. One of the more cited examples of this
in the U.S. Southwest is the Hopi-Tewa of Arizona, in which two different language groups
(Hopi and Tewa) lived side-by-side in such a way that even though they were ethnically separate,
they were archaeologically indistinguishable (Dozier 1954).

Additional examples of this logical conundrum appear outside of the U.S. Southwest as
well. While arrow-point style was found to correlate with language groups among the San
hunter-gatherers of South Africa (Wiessner 1983), the distribution of a specific type of arrow
point called a ‘Madison-type’ was not significantly correlated with either Iroquoian or Algonkian
speakers(Anthony 2007:103). As the much repeated quote “pots do not equal people” suggests,
archaeologists generally agree that there is no predictable correlation between material culture
and language/ethnicity (Anthony 2007:103).

Finally, Ortman (2012:257) challenges the assumption that migrants actively choose to
continue material culture traditions linked to their homeland when involved in long-distance
movement from a source location into a relatively lightly populated target location. In fact,
Ortman (2012:257) asserts the opposite, that the greater the influence migrants exert on the target
location, the greater their flexibility in choosing how to express their ethnic identity. Depending
on the choices migrants make, this may or may not result in the continuity of material culture.
Thus, instead of maintaining source-specific material culture traditions, they may choose to

express their ethnic identity linguistically and through their shared migratory experience and
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adapt material culture traditions more in line with the social and cultural context of the target
location.

This argument draws on Pauketat's (2008:239) idea of “community as hybridity”, in
which historical contingency shapes novel material culture recombinations. Pauketat (2008:248)
uses the word “tesserae” after Robb (1998) to describe his framework for understanding the
relationship between agency and structure. While Robb (1998) refers to ‘tesserae’ to describe the
fractal and arbitrary nature of symbols as a counter point to traditional practice theory
frameworks (Bourdieu 1977; Giddens 1984), Pauketat (2008) believes that this is also a better
description of the impact of historical contingencies on agency, structure and community than
normative ideas of agency and structure as espoused by Giddens (1984). Ultimately, this means
that the concept of migration should be thought of a dynamic one and that the interplay between
agency and structure is shaped by unique historical forces, the results of which cannot always be
predicted.

If archaeologists choose to view migration as an explanation for culture change, then
simplistic ‘presence/absence’ models (Di Peso 1958; Haury 1986[1956]) that avail themselves of
select material correlates would theoretically be sufficient for these purposes. However, the
reality is that many archaeologists now conceptualize migration as a social act that crosses
multiple boundaries (linguistic, territorial, social, etc.) at various levels (Cabana and Clark 2011).
In other words, migration is a decision that is not made in a vacuum, but is embedded within
political, social, and economical structural realities (Beekman and Christensen 2011). Such a
complex social phenomenon requires a more sophisticated framework than unidimensional
‘presence/absence’ models can offer. We cannot simply assume that cultural traits map directly

onto ethnic identity. The view that migration is an explanation of a pattern in the archaeological
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record is the wrong approach; instead, migration should be viewed as a reaction to a complex
socio-cultural web of factors that can reverberate across multiple areas of society in many
different manifestations. As such, archaeological evidence alone is often insufficient to
definitively prove or disprove migration, and multiple lines of evidence need to be brought to
bear on the question (Rouse 1986:13-18, 179; Beekman and Christensen 2003; Stone 2003;
Ortman 2012:368).

In their article on Mesoamerican Nahua migrations, Beekman and Christensen (2003)
argue that archaeology can make an important contribution to migration theory, but not through
the identification of material correlates; instead, a meaningful contribution will be made using
archaeology’s unique long-term perspective coupled with a multidisciplinary approach. Beekman
and Christensen (2003:115) state that “essentialist templates” of migration lack the context
necessary to detect migration from all but the most obvious cases.

A few of the more cited examples of the application of multidisciplinary approaches to
the study of migration in the Old World include Renfrew's (1987) and Mallory’s (1989) work on
Indo-European origins. In North America, notable studies include Greenberg and others' (1986)
study of the settlement of the Americas, Madsen and Rhode's (1994) edited volume on Numic
migration, Ortman’s (2012) study of Tewa origins, Shaul's (2014) analysis of Uto-Aztecan, and
the work done by both Fowler (1989) and Beekman and Christensen (2003) on Nahua migrations
in Mesoamerica. One of the most well-known systematic approaches to migration is Ammerman
and Cavalli-Sforza's (1973) Wave of Advance model, which they proposed as an explanation for
the spread of early farming in Europe, while other variants of systematic approaches have also
been used (Collett 1982; Terrell 1986). Ultimately, the plethora of migratory frameworks

discussed here demonstrate that migration can be expressed through multiple channels and in
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multiple ways, and that multidisciplinary approaches tend to be better suited to exploring it
(Beekman and Christensen 2003).

How does all of this relate to my own evaluation of the Northern Origin and Southern
Origin models? As there were very few people living within the Northern Rio Grande by AD
900, and thousands of them by AD 1000, we know that migration occurred. The question really
boils down to identifying the best framework for investigating alternative migration models.
Given the above, it is safe to say that a unidimensional model that focuses exclusively on the
presence of site-unit intrusions as evidence of migration, and the absence as evidence against
migration, is inadequate. However, this does not mean that we cannot compare material culture
in the source and target areas and use such a comparison as a line of evidence when evaluating
competing hypotheses. What we should not do is jump to conclusions based on evaluating the
material record against a priori expectations rooted in essentialist frameworks. What we should
do is include a comparison of material culture as an individual line of evidence in a
multidisciplinary framework and then interpret it (and perhaps re-interpret it) based on its fit and
coherence with other lines of data. Ideally, the result of such reasoning would reveal the best
hypothesis (i.e., explanation) for the breadth and depth of evidence brought to bear on the
research question at hand.

Before presenting the results of my data analysis, it is critical that the reader have a firm
understanding of previous research conducted on Rio Grande migration and Proto-Tiwa-Tewa
language diversification. As most of the research on Tanoan languages has centered around the
investigation of Tewa origins, | will outline a brief history of archaeological research on this
topic and its relation to the broader question of the depopulation of the Mesa Verde region during

the thirteenth century. I will then link this argument to my own research on Proto-Tiwa-Tewa
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diversification. In doing so, | will discuss the three principal hypotheses presented regarding
Tewa origins and step the reader through the main arguments that archaeologists have used to
investigate the topic. A more detailed version of these arguments can be found in both Ortman

(2012) and Ware (2016).

2.2 History of Archaeological Research on Rio Grande Migrations

Early Studies. The abandonment of the Mesa Verde region in the thirteenth century and
the contemporaneous growth of population in the Northern Rio Grande are two questions that
have vexed Southwestern archaeologists for over a century. Key to this problem is making sense
of the incongruous nature of the multiple lines of data that have been brought to bear on the
issue. Alfred Kidder (1924) was the first to seriously consider the archaeological evidence of
Tewa origins (Ortman 2012) and proposed the small-scale immigration hypothesis based on a
combination of population growth in the Northern Rio Grande coupled with continuity in
material culture. To address the lack of clear site-unit intrusions, Kidder (1924:342) remarked,
“It would seem that the transference of people must have been by small groups, rather than by
whole communities, an infiltration rather than a migration”.

In his work across multiple sites in the Northern Rio Grande, H. P. Mera (1935) viewed
Developmental pottery types such as Red Mesa Black-on-white and Kwahe’e Black-on-white as
signs of a possible migration from the Chaco region, but that later ceramic sequences consisting
of Santa Fe Black-on-white, Wiyo Black-on-white, and Biscuit wares in Tanoan speaking
regions were developed locally due to similarities in production and design. Mera (1935) also
attempted to overlay language genealogies onto ceramic genealogies in his analysis of Northern

Rio Grande ceramic developmental sequences.
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After Mera (1935), Eric Reed’s (1949) work was the next important contribution to the
study of Tewa origins (Ortman 2012; Ware 2016). Similar to Mera, (1935), Reed (1949)
correlated material culture change with change in Tanoan languages through time, but his
interpretations led him to adhere to the small-scale immigration hypothesis rather than the in-situ
development hypothesis. Reed (1949) thought that Tanoan language divergence corresponded
nicely with changes in Ancestral Puebloan cultural sequences, culminating with the arrival of
Tewa speaking migrants into the Northern Rio Grande in the thirteenth century.

In a subsequent article, Reed shifted his thinking and collaborated with Wendorf in
focusing on a lack of clear site-unit intrusions representative of a Northern San Juan migration.
Wendorf and Reed (1955:161) posited a small-scale tenth century Chacoan population incursion
into the Northern Rio Grande, but did not see any evidence of a large-scale thirteenth century
migration, stating “...there are no features in early Historic Period Tewa sites, or their earlier
counterparts, which could be ascribed to the Mesa Verde immigrants; rather, there is a noticeable
lack of the specialized Mesa Verde features in Tewa sites”.

Charles McNutt (1969:109) largely agreed with Wendorf and Reed (1955) in that
archaeological similarities between tenth century Northern Rio Grande ceramics and Chaco-San
Juan styles strongly support multiple, small-scale migrations of people from the “Chaco-San
Juan” region into the Middle Rio Grande sometime after AD 750. McNutt (1969) based this date
on parallels between San Marcial Black-on-white and a late Basketmaker I11/Early Pueblo |
ceramic type known as White Mound Black-on-white found in the Chaco-San Juan region.

However, contrary to Wendorf and Reed (1955), McNutt (1969:106-107) argued that the
transition from mineral-based paint, represented by Kwahe’e Black-on-white, to carbon-based

paint, represented by Santa Fe Black-on-white, in the Northern Rio Grande during the Early
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Coalition happened too quickly to be autochthonous in nature and must have represented
additional migration from the Northern San Juan (see Ortman 2012 for a similar argument).
McNutt (1969:116-117) identified additional changes in the archaeological record that he
believed to be indicative of a thirteenth century Mesa Verde migration, including a shift from
trough metates to slab metates, a shift from side-notch points to corner-notch points, the
appearance of fully grooved partially polished axes, and the appearance of turkey bones.

Similar to Reed (1949) and Mera (1935), Ford and others (1972) also attempted to
correlate language groups with the archaeological record in their analysis of Northern Rio
Grande pottery sequences. The authors agreed that the Tiwa originally resided in the Northern
San Juan area; however, they had significant differences regarding their understanding of Tewa
origins. Ultimately, Schroeder and Ford believed that the Tewa originally resided in the Northern
San Juan area and later migrated into the Northern Rio Grande around AD1000, while Peckham
disagreed and believed that the Tewa developed organically in the Northern Rio Grande,
separating from each other around AD 900.

Recent Studies. Paleodemographic studies have established that there was a significant
decrease in population in the Mesa Verde region in the thirteenth century contemporaneous with
a similar increase in population in the Northern Rio Grande region (Hill et al. 2010; Ortman
2012, 2016b; but see Boyer et al. 2010; Schillaci and Lakatos 2016). Furthermore, paleoclimatic
studies tentatively support traditional ‘push/pull’ frameworks used to study Mesa Verde-
Northern Rio Grande migration hypotheses (Cordell et al. 2007; Wright 2010). There is also
evidence for established long-distance connections between the Mesa Verde region and the
Northern Rio Grande dating back to the Developmental period (AD 900-1200), as evidenced by

obsidian sourcing (Arakawa et al. 2011; Ortman 2012:268-273) and similarities in Northern Rio
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Grande ceramic styles such as Red Mesa Black-on-white, Kwahe’e Black-on-white, Galisteo
Black-on-white and Santa Fe Black-on-white with northern styles such as Cortez Black-on-
white, Mancos Black-on-white, Mesa Verde Black-on-white and McEImo Black-on-white
(Cordell et al. 2007; Washburn 2013).

Others believe that these ceramic types developed in-situ within the Northern Rio Grande
(Boyer et al. 2010; Lakatos and Wilson 2012; Schillaci and Lakatos 2017) due to revised dating
of both Kwahe’e Black-on-white and Santa Fe Black-on-white (Schillaci and Lakatos 2017).
Arguments have also been made for in-situ development (Lakatos 2006, 2007) based on
continuities in pithouse architecture and the association of Tewa place names with tenth century
archaeological sites within the Northern Rio Grande (Schillaci et al. 2017). Of course, substantial
counter arguments regarding place names and Tanoan language diversification have also been
made by Ortman (2010, 2012:172-202), Ortman and McNeil (2017).

In addition to material culture, population trends and language, craniometric studies have
also been used to substantiate assumptions about connections between the Northern Rio Grande
and both the southern San Juan (Schillaci et al. 2001; Schillaci 2003) and the Mesa Verde region
(Ortman 2012). Recently, Kemp and others (2017) have suggested that continuity in mtDNA
between Mesa Verde and the Northern Rio Grande domesticated turkey populations during the
thirteenth century supports a Mesa Verde-Northern Rio Grande migration.

Furthermore, Tewa oral traditions and place names also generally support a ‘northern’
origin for ancestral Tewa populations (Dozier 1970; Harrington 1919; Jeancon and Roberts
1924; Ortman 2010, 2012:187-202), but recent work by Schillaci and others (2017) provides
some evidence that Tewa may have been spoken in the Northern Rio Grande beginning in the

tenth century. Despite the aforementioned evidence, the biggest hurdle confronting
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archaeologists is the lack of clear site-unit intrusions in the Northern Rio Grande. Such
incongruences between scholarly expectations and manifestations in the archaeological record
have baffled archaeologists since the early twentieth century.

Over the next three chapters | will present my own analysis of population dynamics,
material culture, and linguistic paleontology as they relate to the origin of the initial farming
population of the Northern Rio Grande. For each line of evidence, | will first summarize the
research that has been conducted to-date. Then, | will discuss expectations for each hypothesis
and walk the reader through my data analysis. | will conclude each chapter by assessing the
results of my analysis and discuss their implications for the evaluation of the Northern Origin

and Southern Origin hypotheses.
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CHAPTER 3

POPULATION DYNAMICS

3.1 The Importance of Population and Demography in Understanding Prehistory

It has been argued that if the ultimate goal of archaeology is to explain culture change,
then an understanding of population and demography is the most important factor to consider
(Shennan 2000). From a culture history perspective, many of the most significant events of
prehistory have been intertwined with demographic shifts (Nelson et al. 1994). Whether or not
you agree that explaining culture change is the primary goal of archaeology, there is a general
consensus among archaeologists that an understanding of paleodemography and population
dynamics is a critical component of many of the most pressing archaeological questions today
(Kintigh et al. 2014; Kulisheck 2016). The search for cause and explanation of long-term cultural
processes remains a core component of archaeological research and are inextricably linked to
future disciplinary challenges. Along with historical ecology, demography and movement have
been cited as key themes in the quest to address these challenges (Ramenofsky and Herhahn
2016).

There may be no area where population matters more than the study of migration
(Ortman 2016a). The distribution of material culture is linked to the movement of people and the
movement of people is linked to the distribution of material culture, so inevitably the study of
one must involve the study of the other (Huntley et al. 2016). The U.S. Southwest is particularly
good for the development of population estimates due to the sheer volume of archaeological
research undertaken in the region, excellent preservation of the material record, and

chronological control through the use of tree-ring dating (Cowgill 2000; Kulisheck 2016).
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Archaeological attempts at population reconstruction in the U.S. Southwest go back to
the 1970s with Jeffrey Dean’s (1970) work on Tsegi Phase social organization (Kulisheck 2016).
Later attempts include Ricky Lightfoot’s (1994) research at the Duckfoot site in southwestern
Colorado and Wilshusen and Wilson’s (1995) analysis of the Cedar Hill area of northwestern
New Mexico. Population estimates by Ortman and others (2007) and Ortman (2012:57-86,
2016b) demonstrated more advanced techniques when faced with less thoroughly investigated
archaeological contexts. Population estimates have also been integrated into larger-scale research
on critical Puebloan “hinge points” (Kantner 2004:14), or periods of accelerated culture change.
Some of the most well-known examples of these types of studies include work on complex
adaptive systems in the Mesa Verde region (Kohler 2010; Kohler et al. 2007; Kohler and Varien
2012; Varien et al. 2007), Wilcox and others’ (2007) study of southwestern settlement patterns
and organizational scale, and Hill and others’ (2010) analysis of Hohokam population decline.

There may be no more famous example in North America of the link between population
movement, migration and archaeological ‘hinge points’ than discussions around the thirteenth
century exodus of people out of the Mesa Verde region. As previously mentioned, correlative
approaches have been applied, most notably by Ortman (2012), in arguing that inter-regional
population dynamics between the Mesa Verde region and the Northern Rio Grande suggest the
Northern Rio Grande as the most likely source location for the thousands of immigrants leaving
Mesa Verde during this period.

When thinking about prehistoric population dynamics, it is important to distinguish
between demographic studies and population studies. Population refers simply to the number of
people living at any given moment in a specified location, while demography focuses on the

underlying structural components of said population (i.e., gender, age, health, etc.). Since
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demographic variables directly contribute to changes in population size and population dynamics
are a critical component of understanding culture change, archaeologists must strive to
accurately assess these underlying demographic metrics to construct better arguments about
culture change (Kulisheck 2016).

Recently, there has been some debate surrounding the value of relative population
estimates versus absolute population estimates with regards to their usefulness in understanding
culture change (Kulisheck 2016; Ortman 2016a). For example, relative population estimates
might compare the number of households in a period with that of the previous period, while
absolute population estimates would calculate actual numbers associated with these households.
Ortman (2016a) argues that while relative population estimates can provide some useful
information, quantifying the number of people who lived in different regions is indispensable to
developing a better understanding of the social impact of population movements at multiple
scales. Furthermore, translating proxies for population into actual population numbers facilitates
cross-regional comparisons, as absolute estimates for different regions are converted into a
common denominator — number of people. The ability to engage in cross-regional comparisons
using absolute population estimates can help archaeologists investigate many of the grand
challenges facing the discipline (Kulisheck 2016)

In addition, absolute population estimates can be incorporated into multiscalar
archaeological studies, which can serve as key contributions to the broader social sciences
(Smith et al. 2012). While generally agreeing with Ortman (2016a), Kulisheck (2016) states that
relative population estimates can still provide valuable information on culture change and cites
his own work on Pueblo population dynamics (Kulisheck 2003, 2010) as examples of their

usefulness.
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Finally, absolute population estimates can be important when looking for evidence of
large-scale migration from one region into another. Anthony (1990) outlines multiple ‘push’ and
‘pull’ structural factors linked to social networks that condition migration, such as stress in the
homeland (source area) and the attractiveness of the destination (target area) communicated back
to those living in the source area by scouts and later by returning migrants. A large population
decrease in one area followed by an equally large population increase in another can suggest
potential source and target areas for such movements (Ortman 2012, 2016a). Ortman (2012:41)
calls this a “correlative approach”, as it deals with changes in both magnitude and shape in both
the source and target areas. Ortman (2012:41) contrasts this with the “threshold approach”,
which is locally oriented, meaning that it focuses entirely on population changes within one area
and does not consider possible source or target area population dynamics. In the U.S. Southwest,
a correlative approach has been used in assessing population dynamics and migratory patterns in
the Northern San Juan (Wilshusen and Ortman 1999), Upper San Juan (Potter et al. 2012), San

Juan Basin (Wilshusen and Van Dyke 2006) and Northern Rio Grande (Ortman 2012, 2016b).

3.2 Population Dynamics and the Pueblo I Period in the Northern/Upper San Juan

Previous Research. While correlative approaches using absolute population numbers
have yet to be undertaken when looking at the Pueblo | period (AD 700-900) migrations in the
Upper San Juan as a whole, there has been a large amount of research conducted that looks at
population movement out of the San Juan drainage between AD 850 and 950 and its potential
contribution to rise of Chaco Canyon in the tenth century (Schachner 2001; Varien 2010; Varien
et al. 1996; Wills 2000; Wilshusen 2002, 2015; Wilshusen and Ortman 1999; Wilshusen and

Wilson 1995; Wilshusen et al. 2012).
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An analysis of Pueblo I archaeological sites contained within the Northern San Juan
revealed that there may have been as many as 10,000 people living there by AD 860 (Wilshusen
and Ortman 1999) primarily located in four distinct regions: ElIk Ridge in southeastern Utah, the
Mesa-Verde Dolores area in southwestern Colorado, Ridges Basin near Durango, and the Navajo
Reservoir/Fruitland District in northwestern New Mexico. The consensus is that there were three
main population movements between approximately AD 800 and 900, one between AD 800 and
860 into the Mesa Verde-Dolores region, another in the late AD 800s from the Mesa Verde-
Dolores region into the San Juan Basin, Piedra District, and Navajo Reservoir/Fruitland District,
and a third in the late AD 800s and early 900s from the Navajo Reservoir/Fruitland District into
the San Juan Basin (Potter 2010a; Potter et al. 2012; Wilshusen and Ortman 1999).

Excavations at Navajo Reservoir (Eddy 1966, 1972, 1977) and Frances Mesa (Wilshusen
et al. 2000) indicate the presence of Rosa Phase (AD 700-850) sites that may reflect the presence
of Upper San Juan communities located in New Mexico who initially migrated from
northwestern New Mexico into the Mesa Verde-Dolores region between AD 800 and 850,
mixing with other Upper San Juan migrants recently arrived from the Ridges Basin community
east of the La Plata River in the Durango area. The presence of glaze ware associated with Rosa
Black-on-white ceramics at villages located on the east-side of the Dolores River, such as Grass
Mesa and Rio Vista, and not in west-side villages, such as McPhee Village has been cited as
possible evidence of these Upper San Juan migrants (Wilshusen and Ortman 1999).

In addition, architectural differences in settlement layout between west-side and east-side
villages in roomblock shape and plaza definition support the presence of at least two separate
ethnic groups in this area (Wilshusen and Ortman 1999; Wilshusen and VVan Dyke 2006;

Wilshusen et al. 2000). Finally, Webster (2009) has demonstrated the presence of twill-plaited
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sandals at Grass Mesa Village, which contrasts with the presence of twined sandals at McPhee
Village, linking at least some migrants to the Durango area (Potter 2010a). Another view is that a
percentage of Ridges Basin migrants left the Durango area between AD 800 and 850 and
migrated southeast into locations such as Navajo Reservoir (Potter 2010a). Rosa Phase cultural
traditions in Navajo Reservoir settlements typically included the use of glaze paint, low profile
surface architecture, round pithouses, bifurcated ventilation, and informally organized, dispersed
settlements (Potter et al. 2010c).

Thirty to forty years later, a significant decrease in the Mesa Verde-Dolores population
occurred between AD 880 and 910 (Wilshusen and Ortman 1999; Wilshusen et al. 2000).
Previous estimates of Northern San Juan population size during the late ninth century range from
a minimum of 4,000 (Duff and Wilshusen 2000) to a maximum of 10,000 (Wilshusen and
Ortman 1999), the majority of which were located in the Dolores-Mesa Verde region. It is
believed that between 6,000 and 10,000 people left Piedra Phase (AD 850-950) communities in
the Dolores-Mesa Verde region and that at least some of them migrated southeast into the Cedar
Hill and Navajo Reservoir areas of New Mexico, with a smaller contingent also settling in
Frances Mesa (Wilshusen and Ortman 1999). These arguments are based on the discovery of
large Piedra Phase communities in Navajo Reservoir (Eddy 1966, 1972, 1974) and Cedar Hill
(Wilshusen and Wilson 1995), along with scattered sites in Frances Mesa (Wilshusen et al.
2000). Additional isolated Piedra Phase sites have also been found in the same area (Ayers and
Yost 1997; Hensler and Hensler 2002; Kemrer 1995).

Evidence supporting Wilshusen and Ortman’s (1999) argument comes from Potter
(2010a) and Potter and others (2012) in the form of tree ring data comprised of cutting and near-

cutting dates for the Cedar Hill and Frances Mesa areas (henceforth known as the ‘Fruitland
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District’ after the largest archaeological project to occur in the area), Navajo Reservoir area,
Piedra District (comprising the area containing the Piedra, Los Pinos, and Upper San Juan
drainages), Durango District (comprising the Animas River drainage north of the Colorado-New
Mexico state line), and the La Plata District (following the La Plata River south from Colorado
to Farmington, New Mexico). According to the authors, these tree ring sequences indicate two
primary migration flows between the Northern and Upper San Juan areas in the ninth century:
the first occurring in the early AD 800s with people moving northwest from the Durango area to
the Dolores-Mesa Verde region (and perhaps even some migrating south to the Navajo
Reservoir/Fruitland District); and the second occurring in the late 800s involving people moving
southeast from the Durango-Mesa Verde region into the Upper San Juan (Piedra and Fruitland
Districts). It seems then that the source of these Late Pueblo I communities within the Navajo
Reservoir/Fruitland District may have been comprised of earlier migrants from the Durango area
and ones arriving later as part of the late AD 800s Mesa Verde-Dolores exodus.

Evidence from the densest known late Pueblo I occupations located in Cedar Hill area
and Navajo Reservoir strongly suggests a short occupational period for these communities. The
tree ring dates tend to cluster between the AD 880s and early 900s (Potter 2010a; Potter et al.
2010b; Wilshusen and Wilson 1995) and most of the pit structures and surface architecture was
burned in both locations. According to Schlanger and Wilshusen (1993), the ritual burning of
structures is typically associated with the abandonment of an entire region in anticipation of
long-distance moves. Finally, as we might intuitively expect, periods of substantial out-migration
within the Northern San Juan resulted in decreases in source area populations responsible for
such flows (Ortman 2012; Potter et al. 2010Db; Potter et al. 2012; Schlanger and Wilshusen 1993;

Wilshusen and Wilson 1995; Wilshusen and Ortman 1999; Wilshusen et al. 2012)
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The question now is where did they go? The scholarly consensus is that Late Pueblo |
communities in Cedar Hill and Navajo Reservoir migrated into the San Juan Basin near Chaco
Canyon (Lakatos and Wilson 2012; Potter et al. 2012; Wilshusen 2015; Wilshusen and Van
Dyke 2006; Wilshusen et al. 2000, 2012). This is based on the following lines of evidence: (1)
the appearance of Red Mesa Black-on-white and neckbanded grey ware — typical indicators of
very late Pueblo | to early Pueblo Il communities north of the San Juan River during the late AD
800s at sites within the Chaco Basin (Wilshusen and VVan Dyke 2006); (2) an increase in mid-to-
late Pueblo I site density within the Chaco Basin, especially in places such as Fajada Gap, South
Fork of the Fajada Wash (Wilshusen 2015), Kin Bineola and Kin Klizhin (Wilshusen and Van
Dyke 2006); (3) similarities in settlement layout between the South Fork communities and late
Pueblo I communities such as those at Cedar Hill (Wilshusen and Wilson 1995). Additional
arguments by Wilshusen and Wilson (1995) and Wilshusen and others (2000) posit that these
late ninth century Upper San Juan communities were early predecessors of Chacoan Bonito
Phase great house communities due to their dispersed layout, tendency to organize around great
kivas, and greater dependence on irrigation-based farming techniques.

However, it is important to point out that substantial counter arguments to the above lines
of evidence exist. For example, Red Mesa Black-on-white and neckbanded gray ware has been
found in locations other than Chaco, including the Northern Rio Grande (Fowles 2013; Mera
1935; McNutt 1969; Stubbs and Stallings 1953). Estimates of population increases in Chaco
Canyon (Dean et al. 1994) and the Middle Rio Grande (Brown et al. 2013) do not reflect the
arrival of 3000 or so immigrants from the Navajo Reservoir/Fruitland District, although
estimates for the San Juan Basin (Dean et al. 1994) and Northern Rio Grande (Boyer et al. 2010)

most certainly do.
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In addition, architectural traits in the earliest Chacoan Great Houses included compact
settlements with oversized pitstructures, similar to those seen at McPhee village rather than the
dispersed settlements centered around great Kivas seen east in Upper San Juan communities
(Windes 2015:720). In fact, great kivas may not have been part of the original Chacoan canon at
all (Sebastian 2006, Windes 2015:720). Finally, differences in settlement layout, pithouse
architecture, and material culture between villages west of the La Plata River (‘Northern San
Juan’) and those to the east (‘Upper San Juan’) would seem to indicate a general reluctance of
Upper San Juan communities to participate in what may have been the beginnings of the Chaco
Phenomenon (Simpson 2016). | will investigate these differences further as part of my

assessment of material culture in Chapter 3 and incorporate these findings into my conclusion.

3.3 Population Dynamics in the Rio Grande

Previous Research. Work by Dean and others (1994), Boyer and others (2010), and
Ortman (2012, 2016b), represent the most well-known published Rio Grande population
estimates. However, the estimates by Dean and others (1994) are less granular than those by
Boyer and others (2010) and Ortman (2012:77-80, 2016b), and do not present specific
population estimates for the Tewa Basin or Taos Valley. Furthermore, Boyer and others (2010)
and Ortman (2012, 2016b) use different methodologies and include slightly different areas in
their own calculations. Given the above, | will reference a comparison generated by Schillaci and
Lakatos (2016) that standardized population numbers for the Tewa Basin presented in Boyer and
others (2010:Table 12.1) and Ortman (2012:Table 4.8, 2016b). Both Boyer and others (2010)
and Ortman (2012, 2016b) believe that very few people were living in the Tewa Basin at the

beginning of the tenth century (Figure 3.1).
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Figure 3.1 Tewa Basin Population (Schillaci and Lakatos 2016:Figure 2)

Regardless of the methodology used, all three datasets indicate that there are very few people
living in the Tewa Basin at AD 900. These data indicate that main periods of population
movement occurred in the tenth century and again in the thirteenth century. | decided to use
Boyer and others’ (2010) calculations as they included momentary population estimates for the
Middle Rio Grande, whereas Ortman (2012, 2016b) did not. I will first describe how Boyer and
others (2010) arrived at their population numbers before explaining how I used their results to
calculate my own intrinsic growth rate and corresponding population estimates.

Boyer and Others’ Methodology. To arrive at their Developmental period population
estimates, Boyer and others (2010) divided the Northern Rio Grande up into three subregions
based on U.S. Geological Survey 7.5 min quadrangles: the Taos Valley (TSV), the area from La

Bajada Mesa to Velarde (BAJ-VEL), also known as the Tewa Basin, and the area from
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Albuquerque to Cochiti (ABQ-COH) (Figure 3.2). Areas excluded from their calculations

included the lower Rio Jemez, the upper Rio Pecos, the area around Picuris pueblo, the eastern

part of the Sangre de Cristos, the Parajito Plateau, the Galisteo Basin, and the Rio Chama

drainage. All sites were assigned to hundred-year periods based on the proportion of datable

structures at each site that dated to each period. Estimates of the number of single family

residential structures (pithouses) for each subregion and hundred-year period were achieved by

dividing the number of recorded sites by the percent surveyed area within each subregion,

assuming two contemporaneous pithouses per site.
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Note: NRG subsections adapted from Boyer et al. (2010:Figure 12.1).

38




Following Duff and Wilshusen (2000), Boyer and others (2010) calculated momentary
household numbers by multiplying the total number of households per subregion by the ratio of
pithouse use-life to period duration. Following work by Varien and others (2007) and Lightfoot
(1994), Boyer and others (2010) assumed a 15-year pithouse use-life and six people per
household. Finally, Boyer and others (2010) multiplied their momentary household estimates for
each subregion and hundred-year interval by six to arrive at their momentary population
estimates. To achieve momentary population estimates for the Coalition (AD 1200-1300) and
early Classic (AD 1300-1400) periods Boyer and others (2010) calculated annual population
growth rates for the previous centuries and used that to estimate population numbers for these
periods.

Following Duff and Wilshusen (2000), Boyer and others (2010) calculated momentary
household numbers by multiplying the total number of households per subregion by the ratio of
pithouse use-life to period duration. Following work by Varien and others (2007) and Lightfoot
(1994), Boyer and others (2010) assumed a 15-year pithouse use-life and six people per
household. Finally, Boyer and others (2010) multiplied their momentary household estimates for
each subregion and hundred-year interval by six to arrive at their momentary population
estimates. To achieve momentary population estimates for the Coalition (AD 1200-1300) and
early Classic (AD 1300-1400) periods Boyer and others (2010) calculated annual population
growth rates for the previous centuries and used that to estimate population numbers for these
periods.

An important detail is that Boyer and others (2010) assume that all growth within the
Northern Rio Grande is due to intrinsic growth. This assumption has been challenged by Ortman

(2012:77-86) regarding the Coalition period based on his own analysis of spatial settlement
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patterns and age-at-death data. In their assessment of Northern Rio Grande population growth,
Schillaci and Lakatos (2016) also agree that some combination of migration and intrinsic growth
likely occurred during the Coalition period. While Boyer and others (2010) do not specifically
state that any tenth century growth is intrinsic, they do argue that migration into the Tewa Basin
during the tenth century came from within the Northern Rio Grande itself. Therefore, for the
purposes of my own analysis, | will assume that their adherence to intrinsic growth rates also
extends into the tenth century. However, if intrinsic growth was not the prime mover of Coalition
period population growth in the Northern Rio Grande, then I believe it is possible that it was not
the prime mover during the tenth century either. In the paragraphs below I discuss methods
previously used (Bocquet-Appell 2002; Kohler and Reese 2014; Ortman 2012:82) to derive
intrinsic growth rates from age-at-death data and their importance to the question of the origins
of the initial farming population of the Northern Rio Grande.

Northern Rio Grande Population and Intrinsic Growth. Recently, paleoanthropological
data has been used to study the impact of the Neolithic Demographic Transition (NDT) on
agricultural populations (Bocquet-Appel 2002; Bocquet-Appel and Naji 2006) through the use of
the ratio of immature skeletal remains (all individuals between five and nineteen years old) to the
total number of individuals over the age of five within a population. This ratio, known as the
juvenility index, or 15p5 ratio, is assumed to be high in growing populations and low in
shrinking populations.

Since the 15p5 ratio is highly correlated with both the crude birth rate (0.963 R?) and
intrinsic growth rate (0.875 R?), it can be used to derive estimates of both metrics (Bocquet-
Appel 2002). Both crude birth rates and intrinsic growth rates have been important metrics in the

assessment of population growth associated with agricultural communities in both Old World
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and New World societies (Bocquet-Appel 2002; Bocquet-Appel and Naji 2006; Kohler et al.
2008; Kohler and Reese 2014).

The importance of this for my own research is that while intrinsic growth rates have been
derived using age-at-death data for the Northern San Juan (Ortman 2012; Wilshusen and Perry
2008, 2012), they have simply been assumed for the Northern Rio Grande (Boyer et al. 2010;
Schillaci and Lakatos 2016). As the objective of this chapter is to assess the ability of the
Northern and Southern Origin hypothesis to explain the tenth century population increase in the
Northern Rio Grande, it is critical that intrinsic growth rates are data-driven and not just

assumed.

3.4 Expectations

Based on the above, | have established the following expectations regarding the Southern
Origin and Northern Origin hypotheses. If the Northern Origin hypothesis is correct, we should
expect the following: (1) a late Pueblo I Upper San Juan a maximum momentary population
between AD 800 and 900 that is large enough to provide migrants to the Northern Rio Grande;
(2) a notable population decrease in period after presumed out-migration.

If the Southern Origin hypothesis is correct, we should expect the following: (1) a
maximum momentary population between AD 800 and 900 in the Middle Rio Grande that is
large enough to provide migrants to the Northern Rio Grande; (2) a Middle Rio Grande intrinsic
growth rate close, if not equal to, the annual population growth rate seen in the Northern Rio
Grande during the tenth century; (3) a significant population decrease in the Middle Rio Grande

after AD 900.
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3.5 Results of Data Analysis

To put my results into context, it is important to set expectations regarding lower and
upper limits of intrinsic growth for preindustrial, non-urban agricultural societies. According to
Cowgill (1975), the upper limit of intrinsic growth for these societies should be about 0.007, or 7
people per 1000 per year, (with a lower limit of 0.003) and previous population estimates have
assumed that any growth above or below this threshold constituted immigration or emigration
(Varien et al. 2007). However, under conditions of unlimited resource availability, this upper
limit could expand to as high as 0.01, or 10 people per 1000 per year (Richerson et al. 2001).
Additional work by Kirch (2010) on population modeling in the Hawaiian Islands has
demonstrated that expansion intrinsic growth rates between 0.012 and 0.018 are achievable
during exponential phases of growth.

Rio Grande. First, following Boyer and others (2010) and Schillaci and Lakatos (2016), |
calculated the population growth rate for the tenth century within the Northern Rio Grande which

is displayed along with Boyer and others’ (2010:Figure 12.1) population numbers in Figure 3.3.
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Figure 3.3 Momentary Population Estimates for the Rio Grande
Note: Data from Boyer et al. (2010:Table 12.1).
* Using intrinsic growth rate of .0066

The results of my calculations show a higher population growth rate (1.91%) than the
highest rate that Kirch (2010) calculated for the Hawaiian Islands (1.8%). While this may appear
unrealistic, high 15p5 ratios (and by association, high intrinsic growth rates) have been
calculated for the Northern San Juan (Ortman 2012:Table 4.9; Wilshusen and Perry 2008, 2012)
prior to the two periods of greatest out-migration — the Late Pueblo I and the Pueblo 111 periods.
However, it is also important to remember that warfare tends to inflate 15p5 ratios, as it
disproportionally affects young adults (Kohler et al. 2008) and should be taken into consideration
when thinking about 15p5 ratios from this region and the potential impact on intrinsic growth.

Based on their own analysis, Kohler et al. (2008:659) conclude that 15p5 ratios are “at
least somewhat affected by warfare-related processes in the Southwest...” Evidence for
widespread warfare-related activity throughout the U.S. Southwest through time has been noted
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by LeBlanc (1999), Lekson (2002), Turner and Turner (1999), Kuckelman and others (2000),
and Kohler and others (2014). There is also evidence for warfare-related activities at specific
sites that comprise the age-at-death data from which Ortman (2012:Table 4.9) and Wilshusen
and Perry (2008, 2012) derived their 15p5 ratios.

Potter and others (2010) report heavily processed human remains at the Sacred Ridge site
and assert that perhaps such osteological trauma was caused by genocidal acts linked to ethnic
conflict. Regarding Ortman’s (2012:Table 4.9) Pueblo III data, Turner and Turner (1999:53)
corroborate an earlier report’s (Malville 1989) assertion of cannibalism at Yellow Jacket Pueblo
(5MT3), one of the three age-at-death assemblages Ortman (2012:83) uses. Despite the effects of
warfare on 15p5 ratios in the Northern San Juan, the general trends in the data suggest that the
Northern San Juan had one of the highest 15p5 ratios seen in the U.S. Southwest (Kohler et al.
2008) and that elevated 15p5 ratios appear to be a prerequisite for later migrations.

| initially attempted to aggregate age-at-death data compiled by Kohler and Reese (2014)
for all sites within the Middle Rio Grande dating to between AD 800 and 900 in order to
minimize problems inherent in the use of small sample sizes. However, there was only one such
site listed in their dataset (the Early Developmental Pena Blanca site) and that site dated earlier
than my specified period. Despite these shortcomings, | decided to use these data as they were
the only age-at-death data available for the Middle Rio Grande.

In lieu of sample aggregation, | chose to employ a method of Bayesian statistical
inference used by Robertson (1999) in his study of Mesoamerican pottery assemblages to help
ameliorate issues related to small sample sizes. Bayesian statistical inference is uniquely suited
to dealing with problems associated with use of small sample sizes and related proportions and

thus can be a helpful tool for archaeologists faced with such issues. Bayesian statistical inference
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attempts to derive an improved posterior estimate by incorporating prior beliefs into its
calculation. In other words, prior knowledge about a population is used to derive better (i.e.,
lower associated standard errors and variance) values associated with the use of a selected
sample (Robertson 1999).

To amass a sample population that could serve as my prior knowledge, | aggregated age-
at-death data for all sites dating to between AD 800 and 900 within the U.S. Southwest (this
included the Early Developmental Pena Blanca site). | then took the average of all the 15p5
ratios to come up with a prior population mean. Following Robertson (1999), | calculated
constants a and b, and then used them along with age-at-death data for the lone Middle Rio
Grande site to generate a posterior mean (Table 3.1). This posterior mean should be a more
accurate estimate of the 15p5 ratio in the Middle Rio Grande prior to AD 900, as it incorporates
information from the population at large into the revised calculation.

Applying the regression equation specified in Bocquet-Appel (2002) to a 15p5 ratio of 0.217
for the Middle Rio Grande results in an intrinsic growth rate of 0.0066, which falls within the
previously specified range of 0.003 and 0.018. It also falls well short of the 1.91% (.0191)
population growth rate calculated for the Northern Rio Grande on the basis of Boyer and others’
(2010) settlement pattern study. To achieve 1.91% annual population growth, the Middle Rio
Grande would have to have had a 15p5 ratio of 0.321. While Boyer and others (2010) argue that
their population estimate for the Middle Rio Grande between AD 800 and 900 is artificially low
due to the ephemeral nature of Early Developmental (AD 600-900) sites, a village within the
Middle Rio Grande and/or surrounding areas large enough to generate a 15p5 ratio of 0.321
should be hard to miss. Figure 3.4 compares 15p5 ratios for the Northern San Juan and the Rio

Grande between AD 600 and 1400. Relevant samples are listed in Table 3.1.
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Table 3.1 15p5 Ratios in Regional Samples

Period Samples? Total (5+)® | Total 15p5
R'OESrrla”de SJB 850, SJB Burials, SJB Three-C 16359 0217+
y Site, MRG Pena Blanca 650 ' '

Developmental

Rio Grande Nambe Falls Reservoir,

Late Pojoaque/Tesuque, NRG 1150, Taos 101.55 .259

Developmental Valley, Valdez and Talpha Phases

Rio Grande Pot Creek Pueblo, NRG 1250 62.31 268

Coalition
. Arroyo Hondo Upper Early,
Rio Gra_nde Ogapogeh, Arroyo Hondo Upper 187 238
Classic
Late

Northern San ALP Middle, ALP Late, NSJ 850, La

Juan Pueblo | Plata HWY Project 274.25 264
Northern San NSJ 950, Northern San Juan 1050,
Juan Pueblo I Ute Mountain Piedmont, Early Mesa 129.74 179

Verde 1080

Northern San NSJ 1150, Ute Mountain Piedmont, 932 43 345

Juan Pueblo I11 Late, NSJ 1250, Mesa Verde 1250 ' '

Note: 2 Sample names correspond to those listed in Kohler and Reece (2014:Table S1) for all but La Plata HWY
Project, which comes from Martin et al. 2001, cited in Potter et al. (2010b:Figure 16.5). Total individuals not whole
numbers due to reapportioning used by Kohler and Reece (2014) following procedures in Bocquet-Appel (2002).
*15p5 ratio is posterior mean after applying Bayesian methodology following Robertson (1999).
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Figure 3.4 15p5 Ratios for the Northern San Juan and Northern Rio Grande
Note: An intrinsic growth rate of ‘0’ corresponds with a 15p5 ratio of .170 (Bocquet-Appel 2002).

As Northern San Juan population growth was known to be high in the Pueblo | and Pueblo
I11 periods, one would expect intrinsic growth rates within the Northern Rio Grande to at least
approach those. More specifically, we would expect to see an intrinsic growth rate much higher
than 0.0066 given that Boyer and others (2010) view the Middle Rio Grande as the primary
source of the tenth century population increase within the Northern Rio Grande. Furthermore, an
intrinsic growth rate of .66% would only result in a maximum momentary population of 1,552 in
AD 1000 (Figure 3.3), which is significantly less than the 5,442 suggested by the settlement data.
While agreeing that Early Developmental sites are most likely underrepresented in current

population estimates, Lakatos and Wilson (2012) suggest that as an alternative, small-scale
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migrations south of the Tewa Basin from Rio San Jose, Puerco of the East Valley, and Rio
Grande Valley could have also played a role in the large population increase noted.

Based on this analysis, it appears that Ortman’s (2012) hypothesis of external migration is
the best explanation for the trends in the population data seen within the Northern Rio Grande.
The question now is, were there enough people in the Upper San Juan for it to serve as a
plausible source location for the arrival of around 4,000 migrants (total population at AD 1000
minus projected intrinsic growth) into the Northern Rio Grande during the tenth century?

Upper San Juan. To develop a population model for the Upper San Juan, | compiled a
database of Pueblo I sites from the New Mexico Cultural Resource Information System
(NMCRIS) for three block surveys conducted in an area of northern New Mexico consisting of a
3,384 km? piece of territory extending south from the Colorado/New Mexico border to
Farmington, New Mexico, then east until the western border of the Jicarilla Apache Indian
Reservation (Figure 3.5). For the remainder of this paper, | will follow Potter and others (2012)
in referring to this area as the Navajo Reservoir/Fruitland District, named after the locations in
which the most Pueblo | archaeological research has been conducted. The three survey blocks |

selected are Cedar Hill, Frances Mesa, and La Jara Canyon.
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Figure 3.5 Close-Up of Study Area
Note: Adapted from Potter et al. (2012:Figure 4). Survey shapefiles courtesy of NMCRIS.

| selected these survey blocks because they comprise some of the most detailed
archaeological work on Pueblo | sites within my study area (Potter et al. 2012) and include 100%
survey coverage. For the purposes of my population modeling, it was critical that my selected
survey blocks were completely surveyed, otherwise | would not have been able to derive the
required density figures | needed. | excluded previous surveys in the Navajo Reservoir area
(Dittert et al. 1961; Eddy 1966) due to a less than 100% survey coverage and questions about
data quality (Wilshusen et al. 2000).

As both use-life and period duration are critical components of population estimates, it is

important to ensure that assumed numbers are reasonably defined, otherwise one may end up
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