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ABSTRACT

Space Syntax theory (Hillier 1996; Hillier and Hanson
1984) postulates that the configurations of space in the
built environment can reflect social meaning in the ways
that individual spaces can be seen to be integrated or
segregated from each other.

This research develops an analytical methodology based
upon space syntax theory to examine the transition of Pueblo
IV Period settlement forms in the Homol’ovi Cluster.

Analysis of the villages of the Homol’ovi cluster
utilizing space syntax methodology illustrates how the local
development of the plaza-oriented pueblo form results in the
intensification of spatial integration for residents of the
village, while at the same time, decreasing the spatial
integration of village spaces for non-residents.

If the concept of spatial integration is a suitable proxy
measure for the ways that spatial configuration is linked to
expressions of social integration by Hillier and his
colleagues (1989) and by Peponis and his colleagues (1990)
then these findings tend to confirm normative views of
Puebloan spatial systems, particularly that plaza and kiva
spaces function as socially integrative devices.
Implications of this finding and suggestions for
further research are explored to highlight the potential

applications of spatial integration analysis.
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CHAPTER 1 :INTRODUCTION

During the fourteenth century of the Common Era, many
people living in the region known as the American Southwest
and Mexican Northwest underwent a major cultural transition.
Existing settlements were either abandoned or grew dramatically
as part of a regional demographic pattern that resulted in the
overall aggregation of populations into a shrinking number of
larger settlements. In the northern region of the American
Southwest this era is often referred to as the Pueblo IV
period. The resulting change in the distribution and density
of human occupation had specific material effects on the way
that people utilized the built environment; there is ample
evidence that spatial patterning within wvillages underwent
cultural and technological change.

One such effect vigible in the archaeological record of
Pueblo IV period settlements is a dramatic shift, not just in
the size of villages andktowns, but also in the way that the
private and public spaces were organized. The most obvious
change was in the nature of village form. Previously simple
patterning in the aggregations of buildings changed to a

village form that reflected a higher degree of organized
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construction, a pattern that often resulted in the creation of
large open spaces bounded by structures. This pattern has
been referred to as the development of plaza-oriented pueblos
(See Adams 2002; Mills 1998; Potter 1998). This transition
generates a number of questions about the role of the structure
of open spaces and buildings within the culture and daily
lives of the Pueblo IV period ancestors of the modern Puebloan
peoples.
RESEARCH OBJECTIVES

In order to attempt to understand the architectural
transitions represented in the built environment of the
fourteenth century, I have chosen to examine the nature of
this transition within a cluster of villages in Northeastern
Arizona. The Homol’ovi ruins cluster, (Figure 1.1) consists of
seven major village sites, of which two village sites (Homol’ovi
I and Chevelon Ruin) show evidence of being occupied during
the transition to the Pueblo IV Period. Both villages utilize
structural plans that enclose large areas of open space, which
were created by the construction of rooms in linear rows or
roomblocks. Ceramic cross-dating of these sites indicates

occupations that coincide with the development of the large
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aggregated villages of the Pueblo IV period (Adams 2002). The
village of Homol’ovi I, which was founded in the late thirteenth
century and occupied for most of the fourteenth century, makes
an ideal candidate for the study of how social uses of space
changed during the Pueblo IV period, as the village exhibits

evidence of major architectural change during this transitional
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period. By focusing upon a village site that was occupied
throughout this architectural transformation, meaningful
comparisons in the social uses of space before and after the
transition may be generated. In addition, Homol’ovi I makes an
ideal candidate for such a study due to the extensive amount
of archaeological research conducted by the Homol’ovi Research
Program. Five field seasons of archaeological field research
(including both excavation and detailed architectural recording)
at Homol’ovi I have documented a substantial architectural
transformation within the village, taking place near the year
CE. 1350. As Homol’ovi I was occupied for over 50 years before
and at least 40 vyears after this date (Adams 2002), the
village is an ideal case study for exploring the topic of
architectural change.

The goals of this research are to explore the ways that
spatial analysis can be applied to illuminate the social
ramifications of the development of the plaza-oriented village
form. ©Of particular importance in this study is how the
incorporation of large open spaces within a village plan
impacts the spatial organization of large villages in the

Pueblo IV period. Going beyond the study of how open spaces
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are thought to serve communal functions, this research will
explore the ways these architectural transformations may have
had a direct impact in the means by which spatial organization
structured day-to-day interactions of village regidents (see
Giddens 1984), as well as the ways that the architectural
transformations may reflect changes in the structuring of
ritual systems and, by proxy, the ways these changes in ritual
systems might reflect changes in the use of social power
within the villages of the Pueblo IV period (See Potter and
Perry 2000).

One of the key processes in the study of this time period
is that of social integration. Several studies have pointed to
the aggregation of populations during the Pueblo IV period as
a source of scalar stress (see Johnson 1982, 1989), in which
increasing numbers of people and higher population densities
created additional potentials of social stress and internal
conflicts. Social integration as originally defined by Emile
Durkhiem (1964), is thought to be a means of reducing or
mitigating potentials for stress and conflict by increasing
overall social cohesion through the 1linking of socially

interdependent elements of a society. Puebloan settlements
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have long been seen as incorporating buildings and structural
elements that have been interpreted as serving socially
integrative functions in subterranean buildings called kivas
and the open spaces called plazas (See Adams 1989; Hegmon
1989; Eggan 1950). These inferences are based in part upon
direct ethnographic observation and analogy, as the modern
uses of kivas and plazas at Hopi, Zuni, and Rio Grande pueblos
make an exceptionally good “fit” to wvillage patterning in
Pueblo IV period village morphology.

In an attempt to look at the social uses and organization
of space at Homol’ovi I from an approach 1less biased by
ethnographic mapping of modern pueblo villages on to their
prehistoric precedents, I will turn to the field of architectural
analysis to provide analytical approaches to the study of the
built environment. Specifically, this research will utilize a
set of theoretical approaches called space syntax, which are
focused upon the patterning of human interaction within spaces
created by the built environment. The primary concept behind
space syntax studies (Hillier 1985, 1989, 1996; Hillier and
Graham 1987; Hiller and Hanson 1984) developed by Bill Hillier

and his colleagues at the Oxford School of Architecture, is
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that the configuration of the built environment can be seen to
structure both the nature of interactions between the people
who inhabit a given spatial system, and the interactions
between these people and those who can be considered outside
of the same system. This theory of the nature of the built
environment as a system of spatial configurations has led to
the development of a set of techniques to analyze spatial
systems within multiple levels of the built environment, from
the level of the interior space within a household to the
analysis of the entire spatial structure of complex urban
environments. These techniques will be used to examine and
analyze how configurations of space were utilized at Homol'’ovi
I, comparing the spatial systems before and after the development
of the plaza-oriented village forms. The ways that changes
within the spatial structure of the village of Homol'ovi I
reflect changes within local patterns of ritual practice,
social power and social integration will be explored in depth.
Concepts developed by the study of space syntax at Homol’ovi I
will then be used to examine the spatial systems at other
villages within the Homol’ovi cluster, and to a lesser scale,

will also be used to examine the nature of configuration of
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spatial systems in other Pueblo IV period villages.

The ways that the configuration of the built environment
serve to structure day-to-day social interaction and the
performance of public and private ritual may have important
implications in the current study of prehistoric social
organization. Anthropologists studying the prehistory of the
American Southwest have long sought the means of describing
the social organization of prehistoric Puebloan life (Eggan
1950; Feinman 2000; Lightfoot 1984; Mills 2000; Neitzel and
Fienman 1984; Steward 1938, 1955; Upham 1982). Sahlins’
studies of tribes and chiefdoms (1972) provided a categorical
model of systems of social organization for evaluation, but
did not provide an adequate fit to the archaeological record
of the American Southwest (Fienman 2000). Prehistoric pueblos
and their historic counterparts appear to exhibit a higher
degree of social organization than the simple achieved-status
leadership hypothesized for tribal organizations, and at the
same time, these villages appear to lack the marked social and
economic stratification that should be present 1if the
“redistributive agency” of chiefs was operating at these places.

See Feinman 2000:210 for an excellent summary of the
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contradictory evidence for and against tribal and chiefdom
level social organization in the American Southwest.

In an attempt to develop theoretical methodologies that might
free Southwestern anthropology from the contradictions of the
tribe and chiefdom model, Blanton et al. (1996) and Fienman’s
(1995) concept of dual processual theory seeks to categorize
social organization by the ways social leaders develop and
deploy social power. Network based social organization is
characterized by self-aggrandizing elites building social
networks based upon the accumulation of wealth and prestige,
while corporate based social organizations are characterized
by group oriented political systems with power shared by
councils or leaders that seek to maximize staple production
(Fienman 1995, 2000). In the evaluation of these systems of
hypothesized social organization, there is a paramount need to
develop detailed material correlates that can be used to study
the conceptg of social hierarchy and social inequality in the
prehistoric Southwest. Rather than focusing upon correlates
based upon the presence or absence of evidence of portable
material wealth, studies of patterning in fixed features in

the archaeological record such as evidence concerning spatial
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organization may provide an alternative means of addressing
social hierarchies and inequality, particularly in the study
of the spatial organization of ritual performance.

Following the research of Adams (1989), Brandt (1994),
Potter (2000), Spielmann (1998), Upham (1989), and Whiteley
(1988), Potter and Perry (2000) state that the “control of
ritual is the fundamental basis for social ranking in pueblo
societies” (Potter and Perry 2000:60) and the control and
performance of ritual may operate to distribute power and
establish hierarchy. If the control of ritual distributes
power and establishes hierarchy in Puebloan societies, then
the act of transforming village spaces into ritual spaces may
exhibit evidence for the exercise of power and the establishment
of hierarchy. Examined in this way, the spatial configuration
of pueblo villages may contain information that could be used
to develop inferences about the distribution of social power
and the nature of prehistoric social inequality.

USE OF THE PHRASE ARCHITECTURE

Before the topic of changes in spatial and social structure

at Homol'ovi I can be fully explored, an explicit definition

of terms used in this study will be necessary. Because this
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analysis of the spatial systems of the built environment at
Homol’ovi will borrow and blend theoretical approaches from
both the formal study of architecture and anthropology it is
first necessary to explore the meaning of the word “architecture”
as the word signifies multiple meanings to different audiences.

Normative views of the concept of architecture reflect a
belief that architecture is art applied to the construction of
structures (Hillier 1996:15). To archaeologists and
anthropologists, the phrase architecture is used to describe
all of the various aspects of the built environment. Any sort
of structural modification of the natural environment that
results 1in the creation of a structure is considered an
architectural pursuit. The phrase architecture can be and is
used interchangeably with terms such as “structure,” “building,”
or “construction.”

Although the exact meaning of the concept of architecture
is still generating debate within the study of architecture
itself, most architects use the term in a much more specific
sense. Architects work in the domains of form, style, structure,
and aesthetics; utilizing combinations of these factors in

ways that result in the creation of something that is, ideally,
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more than a simple structure. To most architects, the idea of
architecture generally reflects a notion of intentionality, a
desire to surpass simple ideas of structure and construction
to create buildings, spaces or places that achieve an evocative
or transcendent effect. While this definition of the idea of
architecture is clearly open to debate, the definition given
by Bill Hillier seems quite useful for this study. Hillier
(1996) defines architecture as a duality of both the act and
the result of a conscious engagement and manipulation of an
otherwise unconscious set of social and technical rules for
the production of a structure. In other words, to create a
structure that can be called a work of architecture, the
architect must have an understanding of the normative ideas of
a structure (soclally derived “rules” that encompass form,
function, style, and aesthetics), and then deliberately
reformulate these rules to create a novel or unique recombination
of these concepts in the building, structure or space created.
As we will see below, this does not mean that the creation of
architecture requires architects, but the concept of
architecture meaning more than the construction of a given

structure will have utility in this study.



35

Consider McGuire and Schiffer’s (1983) initial work in
developing an anthropological theory of architecture. They
develop a theory of architectural production based upon material
constraints, analysis of construction and maintenance costs,
and social norms to eXplain processes involved in the
transformation of dwelling style in the prehistoric Southwest
(McGuire and Schiffer 1983). An architect reading this work
would likely be confused, as the end product of the
“architectural " effort is on one hand a simple vernacular
building, not “architecture.”

This is not to say, by any means, that architects do not
see architecture in the structures of the pre-hispanic Southwest.
In the example above the act of redefining the concept of a
dwelling from a semi-subterranean pithouse to an above ground
masonry structure is an architectural pursuit.

In an examination of the construction of villages such as
Pueblo Bonito or Cliff Palace, these clearly planned villages
utilize the basic methods of architecture (the deliberate
manipulation of elements of form and style) to create places
that were intended to be quite different than simple vernacular

dwellings.
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To be clear, this study will be utilizing references and
source materials from both anthropological and architectural
study. Within this research the use of the word architecture
will refer to the ideas of architecture as represented and
understood by architects. Where possible, the use of the
phrase architecture to describe elements of the built environment
will be avoided, and more explicit labels such as “building”
or “structure” will be used instead.

ANTHROPOLOGICAL APPROACHES TO THE BUILT ENVIRONMENT

The study of the built environment and architecture has
been a central element in anthropology since the very beginnings
of formal studies of humanity. Theoretical studies have varied
in methodologies and approaches to the nature of human behaviors
in regard to the construction of buildings, but one central
concept has changed little in the past 110 years. From the
earliest examinations of global wvariation in the built
environment (see Durkhiem 1964; Morgan 1881 ; and Mauss 1979) a
central organizing principle to thesgse studies 1is that the
built environment reflects a recursive process. The creation
of structures, spaces, and places 1is a culturally bounded

process that undergoes interactive modification by the culture
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that created it (Laurance and Low 1990:456) .

The examination of cultures and their built environment
in regard to this process of creation and modification has led
to a number of central questions that vary by the theoretical
approaches used (Low and Chambers 1989). The primary question
is: in what ways does the built environment reflect or embed
specific traits about the culture in gquestion? The traits
studied in this context vary from ideas of representation of
cosmology to group or individual identity encoded within the
built environment (Morgan 1888; Doxtater 1984; Rapoport 1976,
1977; Hillier and Hanson 1984; and Giddens 1984). This question
then generates a series of other questions: If the built
environment does encode information about culture, to what
degree are the inhabitants aware of the information encoded by
their own constructions (Levi-Strauss 1963)? To what degree
do material and technological constraints affect the
relationship between culture and the built form (McGuire and
Schiffer 1983)? To what degree does human perception, rather
than cultural norms, affect the structuring of the built
environment (Altman 1980; Altman and Rogoff 1987)°? Once

again, the ways these questions are addressed, and the
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conclusions that are reached wvary by the nature of the
theoretical approaches used to explore these concepts.
Early Anthropological Approaches: Evolutionary Typologies

Some of the central concepts and questions about human
cultures and their built environments go back to the beginnings
of anthropological study (Lawrence and Low 1990). Confronted
with a vast array of traditional peoples with highly wvaried
and unique lifeways, early anthropologists sought out a program
of classification loosely based upon an evolutionary scheme
that sought to classify peoples upon their “level of progression”
to the western ideal of civilization. Although anthropologists
now reject such ethnocentric views of cultural evolution, many
of the central ideas in the study of culture and the built
environment were first explored by these early attempts at
anthropological study.

Perhaps the first formal engagement of wvernacular
structures as a topic worthy of study was by Lewis Henry
Morgan. First in Ancient Society (1877), but primarily in
Houses and House Life of the American Aborigine (1881),
Morgan used vernacular structures as a gauge of human cultural

evolution towards the perceived goal of western civilization.
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Despite the ethnocentricity of his work Morgan (1881)
identified two key ideas in the study of the built environment
that still resonate within anthrppological and architectural
study of vernacular structures. He first saw vernacular
structures as a technological device for the satisfaction or
accommodation of a human need for shelter. He went on to
theorize how technological innovation in the construction of
structures led to befter human adaptation to the environment,
which gave particular human groups better reproductive fitness
than other groups.

While these two ideas are important, they fail to explain
the high degree of variation in house form found throughout
the world. In part, to begin to address this level of variety,
Morgan (1880) theorized that house form is a direct expression
of the social organization that was responsible for its creation.
He went on to state that this process of direct expression was
recursive in nature. The built environment is a product of the
culture that constructed it, and at the same time the built
environment acts to influence the culture that it accommodates.
As we shall see below this idea forms one of the key concepts

in post-structuralist theories of the built environment. Lawrence
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and Low (1990) view this recursive relationship as a type of
equilibrium model that has been underutilized within

anthropological approaches to the study of the built environment:

Underlying these asserted relations of fit is
an assumption derived from an ecosystem model that
postulates a measure of equilibrium between the
inhabitants of a dwelling and the form of a building.
It suggests that human groups seek to adapt their
buildings to the their behavioral needs or functional
requirements: when the built environment ceases to
accommodate behavioral requirements people seek to
correct the problem through construction, renovation
or moving to a different building. Conversely people
also change their behavior to fit the physical
environment, especially when it presents limitations.
Although this model forms the basis of work in
ecological philosophy and envircnment-behavior
relations, and has been employed as an essential
principle in some architectural design theory, it
has not become a central organizing concept in
anthropological research in this area. (Lawerence
and Low 1990:460) .

Despite the Lawrence and Low’s view that the equilibrium
model has been underutilized in anthropology, the idea of a
degree of fit between the built environment and the
representation of cultural traits has been a central idea
expressed in most studies of the built environment. As we
shall see below, post-structural sociologists such as Anthony
Giddens and critical theorists (See Foucault 1975) formally

employ the equilibrium model in their analyses of culture and
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the built environment.
Functionalist Approaches:
Social Integration and the Built Environment

Moving beyond the classificatory techniques of early
anthropology, the functionalist program in anthropology sought
to understand culture by analyzing how specific features of a
given society worked to serve cultural needs or solve cultural
problems. Early functionalists such as Durkhiem and Mauss were
less interested in how specific aspects of culture evolved
than in how specific traits of cultural systems interrelated
and served to reinforce the beliefs, wvalues, and knowledge
within a given cultural system. Central to this topic was
Emile Durkhiem’s (1964) concept of social integration.

Durkhiem’s (1964) concept of social integration describes
a mechanism that functions to create social solidarity and
cohesion within groups of people. Integration in this sense is
a type of interdependence that acts as a cultural binding
mechanism, reinforcing and strengthening the social ties between
individuals. The idea of integration was further refined with

the definition of two types of integration that have direct
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implications to the built environment (Hillier 1984).
Durkhiem’s (1964) idea of mechanical integration describes
a social system that reinforces social ties through creating
interdependence based upon shared cultural beliefs, social
structure and ritual. As ritual processes require spaces in
which the participants’ performance can function to enhance
social integration, mechanical solidarity requires a spatial
expression. Organic integration emphasizes interdependence
based upon differences within groups, such as the division of
labor. For this interdependence to function, the interdependent
people must exist in some type of concentrated spatial proximity,
giving rise to urban spatial systems (Hillier 1984:18).
These ideas of integration and the built environment were
first examined by M. Mauss in his 1906 Seasonal Variations of
the Eskimo, in which he examines the variability in house form
of Eskimo populations. Mauss found that the oversized winter
homes of Eskimo populations could not be explained by needs
for storage or thermal efficiency. The change in the spatial
structure, in this case house size, was explained by the need
to allow for ritual performances that could spatially accommodate

entire village populations. By creating a space large enough
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to include the community a place had been constructed to
integrate communities through shared ritual. This concept
forms one of the primary principles for anthropological
approaches to the interpretation of the built environment.
Representation and Opposition:

Structuralist Approaches to the Built Environment

The primary goal of the structuralist program was to
develop an understanding of the unconscious rules of social
orders, primarily though the study of language and myth. The
central topic for this program was identifying systems of
symbolic representations and oppositions encoded within the
physical manifestations of culture, language, ritual, custom,
and the built environment. Although this structuralist program
was primarily based upon ethnography, which limited its
application in archaeological studies, this approach to the
study of culture developed several key concepts for the study
of the built environment.

Levi-Straugs explored these concepts in his studies of
village form of the Winnebago and its relation to divisions
within Winnebago society. In Structural Anthropology (1963)

Strauss documents two conflicting views of Winnebago
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ethnographic accounts of village structure. He describes an
unconscious collective mental structure in which the symbolic
oppositions encoded in these views of village form reflect an
unconscious patterning in the social structure of the Winnebago
culture. This relation was described as ternary: the two
opposing views and their asymmetric relationship in relation
to each other formed a type of tridactic mental structure that
could be used to explain the differing cultural perceptions of
three classifications of village space (village interior,
cleared extramural spaces, and the surrounding natural
environment) .

The primary contribution of the structuralism to the
study of the built environment can be examined in the exploration
of the idea of cultural rules and norms being somehow encoded
in the act of construction (Lawrence and Low 1990:468-469). To
what degree are these cultural rules conscious expressions?
Are the arrangements and configurations of the built environment
expressions of unconscious cultural patterning? To what degree
is the built environment an expression of symbolic ordering of
both culture and cosmology? The degree to which these ideas

influenced architectural approaches to the study of the built
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environment will be explored below.

The idea of expressions of symbolic oppositions in
structuralism is also quite important to the study of built
spaces (Levi-Straus 1963; Ortiz 1969). Although simple in
nature, the basic divisions between inside and outside, above
and below, sacred and secular, private and public all have
tremendous importance in the study of spaces and places that
people create.

The primary critique of structuralism, however, is that
structuralist approaches to the study of culture devalued the
agency of the human beings within a cultural system.
Structuralist interpretations of cultural systems were often
denounced as having more reality in the heads of anthropologists
than in the cultures that were being studied (see Bourdieu
1977; Doxtater 1984; Kroenfeld and Decker 1979). Structuralist
thought and analysis were seen to reduce humans to automatons
following the programming of their cultural orders, with little
opportunity for the expression of individual ideas. It is not
surprising that many scholars found synchronic structuralist
studies weak in explaining cultural change, and novel ideas or

invention in the production and reproduction of culture.



46

Production, Negotiation, and Reification
Post Structuralist views of the Built Environment

In an attempt to break out of the synchronic and
programmatically analytical techniques developed by structural
theorists, post-structuralist programs of studies based
theoretical approaches upon the idea that human behavior was a
more privileged means by which to study human culture. Central
to these ideas was the concept that culture was generated and
reproduced by human practice, rather than unconscious systems
of cultural programming.

The idea of human behavior or action as the primary means
for the reification and reproduction of culture was addressed
by Pierre Bourdieu who, in Outline for a Theory of Practice
(1977) developed a concept he called “habitus.” Bourdieu
sees habitus as a system of dispositions in which culture is
generated by the imitation of the behaviors of others. In this
way, the practice of behaviors reflects the norms, values and
predispositions to actions, which then transmit culture to
others who reproduce cultural traits, first by imitation, and
then by habit. This idea restores the notion that human agency

plays a powerful role in the transmission and generation of
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culture. Innovation and cultural change have avenues for
transmission, evaluation, and reproduction through imitation.
The idea of habitus is also expressed in the understanding
of the built environment through the discussion of the use of
symbolic orders in the use of space in the idea of the household.
It is in the household or dwelling that the most basic aspects
of culture are first transmitted and reproduced. Children
learn by imitating the cultural norms practiced by their
parents, and at the same time, the household provides a model
that encodes and builds upon the types of symbolic oppositions
first identified by structuralist theory. By analyzing the
homes of the Kabyle, Bourdieu (1971) shows how the house form
serves as a symbolic model of both cosmology and gender through
the analysis of physical and symbolic representations present
in the locus of socialization. In doing so, he illustrates
how the built environment is directly tied to the production,
maintenance, and transmission of culture.
Bourdieu’s idea of habitus is closely mirrored and
reinforced by the work of Anthony Giddens’ (1984) concept of
structuration theory. Structuration theory posits that social

practices are the basic mechanism by which various dimensions
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of culture function. Giddens sees society as made up of social
actors, that is, human agents who have a conscious understanding
of their normative roles in day-to-day social interaction, and
by the practice of these roles, the nature of culture itself
is reified and transmitted (Giddens 1984).

This theory explicitly addresses the role of the built
environment in culture. Giddens (1984) sees the built environment
as a direct product of the social actors who have created it,
and in the act of manufacturing, the end result is a product of
the social system that created it. The nature of this built
environment then takes on a recursive relationship to the
social system that operates within it. The built environment
creates a structure that bounds and constrains social activities,
while the needs of the social actors and social activities
performed within may generate, modify, or transform this
structure as needed.

Giddens (1984) also goes on to explore the role of the
built environment in the study of social structure and the
process of integration by developing a detailed model of how
social structure is reinforced by the routinized (the routine

repetition of activities or behaviors) actions of actors. He
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goes on to explore the concept of integration in depth,
developing a model that subdivides the concept of integration
into categories of social and system integration.

Under structuration theory, social integration reflects
the development of sgocial cohesion through face-to-face
interactions situated in time and space. The time and space
settings of these types of integrative behaviors are seen to
be tremendously important, as they provide an elementary spatial
gtructure to the nature, variety, and frequency of social
interactions (Giddens 1984: 15).

Equally important, Giddens posits that system integration
reflects a reciprocity of practices between actors and
collectives that serves to reify social structure, reinforcing
and enhancing social connections between social actors who are
absent in time or space. This concept may have tremendous
utility in the study of the development of ritual systems and
their associated manifestations in the built environment,
particularly in the study of how such systems relate to regional
expressions of socially integrative structures.

Michelle Foucault, who saw the primary salient feature of

spatial systems as an expression of power, proposed another
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post structuralist view of space and the built environment. In
his now well known Discipline and Punish (1975), Foucault’s
analysis of Jeremy Bethnam’s eighteenth century plan of the
panopticon prison highlighted the key points of how he saw
spatial systems functioned in the negotiation of social power.
The hierarchical arrangements of lines of sight and inter-
visibility, combined with ordered patterning in the division
of spaces reflects the development of coercive structural-
spatial systems that serve the needs of social or political
elites. Key concepts to Foucault’s analysis were ideas about
how observation, surveillance, and restrictions on privacy
acted to serve the needs of social elites in the maintenance
of coercive social power.

While much has been made of these ideas, particularly in
the development of post-processual archaeological programs,
Giddens'’ critique of Foucault’s concept of spatial systems as
a tool for political power highlights a problem with this
idea: the exercise of political power is not always a negative
or coercive act.

Central to all of the theoretical wviews of the built

environment discussed above is the idea that organization of
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space within the built environment is an important aspect of
human social organization. The ideas of Giddens, in particular,
stand out as a useful theoretical approach to start an analysis
of the architecture of the Homol’ovi cluster. However, in
order to develop a methodology for this analysis it will be
useful to review some of the central theories of architectural
analysis developed in the field of architecture.
ANTHROPOLOGICAL THEORY AND THE PRACTICE OF ARCHITECTURE
Many architects find theories of architectural production
and design to be overly constrictive constraints upon the
creative act that the practice of aréhitecture represents
(Hillier 1996; Malo, personal communication 2002). However,
these same theories may provide several tools for the analysis
of the built environment. As the need for architectural theory
is somewhat controversial within the discipline of architecture
itself (Hillier 199:56), a short review of architectural theories
concerning the analysis of the built environment will be
useful to illustrate how the ideas of the producers of the
buildings and other spatial systems can inform and illuminate
the study of such structures and the spaces that these structures

create.



52

Territoriality

One attempt to incorporate the use of an analytical
approach to the study of the built environment in the development
of architectural theory was based upon applications of
anthropologist Edward T. Hall’'s concept of proxemics (Hall
1963, 1966). Hall defined proxemics as a system of innate
understanding of space based upon the idea of territoriality.
Within this system of territorial understanding, Hall defined
four classes of gpace with corresponding levels of appropriate
spatial interactions; intimate, personal, social and public.
Each of these levels of space was seen to form the basis of a
spatial system with corresponding types of culturally sanctioned
normative behaviors.

While cross-cultural applications of this theory were
problematic in anthropology the ideas found more utility in
environmental psychology and architecture. One of Hall’s central
themes resonates in later worksg in architectural theory. Hall’s
(1959) concept of spatial arrangement and configuration, as
important aspects of cultural communication and social
organization would be elaborated in the development of

structuration and space syntax theory.
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Imageability and Wayfinding

Perhaps one of the classic studies of the built environment
and urban form was Kevin Lynch’s Image of the City (1960).
Lynch developed the idea of “imageability,” which defines the
way that people intuitively understand the urban landscape.
His methods of analysis define five key variables in studying
imageability: points, paths, edges, districts, and landmarks.
These five variébles are explored in terms of a theory of
cognitive mapping in which people are thought to maintain an
internal system of spatial awareness that utilizes Lynch’s
five variables to render landscapes intelligible. While Lynch
provides little evidence that such a cognitive mapping system
exists in human consciousness, his arguments are effective
when one considers the idea of a traveler attempting to navigate
an unfamiliar environment. As we shall see below, the difference
between a local inhabitant’s learned spatial knowledge and an
outsider’s attempts to understand spatial orders is a key
component to understanding the structure of urban environments.

The work of John Peponis builds upon Lynch’s ideas by
focusing on the topic of performing the task of finding one’s

way though an unfamiliar environment, a process he terms
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wayfinding (Peponis 1985; Peponis et al. 1990). Employing
Sausuure’s (1907) idea of signifiers and signs, Peponis
illustrates how different types of signs (text, symbols, or
landmarks) assist people in everyday navigation through built
environments. One relevant example of this process is the
oversized pueblo ladder as a wayfinding sign. In a built
environment where openings to structures are not visible from
ground level, an entryway ladder with poles extended to the
point where those standing outside can see them renders the
gspatial structure of the building immediately understandable.
Lynch would see the oversized pueblo ladder as a device that
increases the imageability of puebloan architecture.

Both Lynch and Peponis generate ideas that have limited
application in the study of the smaller urban forms of the
Pueblo world, whose villages rarely grow to the point that
wayfinding becomes an overly difficult task. However, some of
the basic concepts of wayfinding and imageability play important
roles in the underlying logic of syntactical studies of spatial
configuration.

Holistic Approaches

In an attempt to develop theories of architectural design
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that would incorporate traditional or vernacular buildings,
many architects and anthropologists began to reexamine some of
the more basic questions posed by the first generations of
anthropologisté. Many architects began a reexamination of the
role of vernacular dwellings in cross-cultural contexts. Hassan
Fathy’s Architecture of the Poor (1973) reexamined the role of
earthen construction and the suitability of adobe architecture
for the construction of dwellings and community buildings. The
classic work of Amos Rapoport (1969; 1983) argued for the need
to understand the totality of environmental and cultural factors
in the study and design of vernacular buildings. The variability
in house forms and building technologies represented by
traditional (particularly non-western) dwellings and villages
provided a wealth of ideas about form, environment, building
techniques, and cultural practice that formal architectural
theories had failed to properly address (Lawrence and Low,
1990:458) . A question of central importance to the study of
traditicnal folk-architecture was to what degree did cultural
practice shape building technigues? (Alexander 1964). In the
later half of the twentieth century, a number of studies

(Fathy 1973; Glassie 1975, 1982; Rapoport 1969, 1983; Rudofsky
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1964) attempted to address the questions posed by the same
variability in vernacular buildings that had been first addressed
by Durkhiem, Mauss, and Levi-Strauss.

The most concise study on these questions was by Amos
Rapoport who, in House Form and Culture (1969), argued that
the best way to understand vernacular structures was through a
holistic program of study that incorporated ethnography, history,
cultural geography, technological traditions, and environmental
factors. This view was a strong critique of prevailing views
of environmental or technological determinism prevalent in
the architectural theory of the time (See Fathy 1973, Fitch
and Branch 1960). Through an exhaustive analysis of cross-
cultural patterns of construction and house forms, Rapoport

came to this basic conclusion:

The different forms taken by dwellings are a complex
phenomenon for which no single explanation will
suffice. All possible explanations, however, are
variations on a single theme: people with wvery
different attitudes and ideas respond to varied
physical environments. These responses vary from
place to place because of changes and differences in
the interplay of social, cultural, ritual, economic
and physical factors (Rapoport 1969:46).

One of the best case studies conducted by Rapoport to
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illustrate why this conclusion had more interpretive utility
than theories of vernacular design, which were based upon
purely environmental or technological factors, was a comparison
between the house forms of Puebloan and Navajo peoples of the
American Southwest. In The Pueblo and the Hogan (1969), Rapoport
compares and contrasts the nature of these vernacular dwellings,
which occupy the same environment and are constructed using
nearly identical construction materials and techniques. 1In
the study, he finds that cultural practice, particularly the
differences in ritual performance, is the primary reason for
such dramatically differing building traditions. Clearly,
historical trends in the patterning of traditional types of
built forms also play an important role in the difference
between these types of structures, but the importance of
ritual refelcted in the configuration of spaces in the built
environment igs highlighted by Rapoport’s analysis.
Symbolic Approaches to the Built Environment

After Rapoport’s (1969) arguments for understanding
vernacular architecture on a holistic basis, a number of
architects and anthropologists interested in vernacular

buildings have turned their attention to the study of symbolism
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encoded within these structures. Key studies from the field of
architecture include Doxtater (1984), Ardelan and Bakhitar
(1973), Kupier (1972), and Vogt (1968) (also see Ashmore 1991;
Haury 1950; and Ortiz 1969 for examples from anthropology) .
Architects in particular seem to be “fascinated with finding
and describing parallels between symbolic structures and
architectural forms” (Lawrence and Low 1990:459). Once again,
such studies recall some of the original research conducted by
early anthropologists, because many of the studies in the
subject of symbolic representation echo earlier research
interests of the structuralist program.

A classical study of representations of cultural
understandings of world order and cosmology can be seen in
Doxtater’s analysis of Scandinavian dwellings. Doxtater’s
(1984) analysis of the representations of the “Axis Mundi” for
the central organizing concept of the spatial order in
Scandinavian houses forms just one example of how vernacular
structures may encode symbolic meaning

The encoding of symbolic ordexrs in vernacular buildings,
as well as in monumental architecture, has probably been a

tradition in the construction of buildings for most of human
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history (Rapoport 1969). Numerous studies on this topic have
been conducted and a complete review of this literature is
beyond the scope of this research. Some types of symbolic
meaning thought to be encoded within puebloan architecture
will be discussed in chapter two.
Space Syntax

Out of a sense of frustration that architectural theory
wag still largely normative and lacking in any means of
methodological rigor (Hillier 1996:65), Bill Hillier and his
colleagues at the University College of London have been
developing a set of analytical techniques for the study of the
built environment. Loosely grouped under the title of space
syntax, these techniques represent a theoretical approach to
the study of spaces created by the buildings and urban
landscapes. The development of space syntax theory can be
traced to a number of earlier studies in architectural theory.

Space syntax theory has a theoretical basis in the work
of Henry Glassie’s study of vernacular construction. In Folk
Housing in Middle Virginia, Glassie’s (1975) analysis was an
attempt to develop a generative grammar for spatial sequences

that in some ways mirrored Noam Chomsky’s (1965, 1969) concept



60

of a generative grammar for language. It should be noted that
the original idea for spatial systems forming a type of grammar
can be traced back to Frank Lloyd Wright (Steadman 1973). The
study of Virginian folk housing attempted to identify syntactic
rules for the arrangement of household spaces, which were
arranged in ways that served to structure the interaction of
those who lived within a given structure and those who were
congidered outsiders.

While building upon the work of Glassie, the development
of space syntax has been a dynamic attempt to develop a purely
analytical approach to the study of architecture. Initially,
key portions of gpace syntax theory were developed by a number
of architects including Bill Hillier, Julliene Hanson, and
J.P. Steadman, who were interested in the application of graph
theory and cellular morphology to the analysis of buildings
and spaces. The initial focus of space syntax studies was to
understand the generative grammars for the arrangement of
buildings and interior spaces that buildings created. These
early works in space syntax focused upon the development and
morphology of urban spaces (Hanson and Hilliexr 1982; Hillier

1979; Steadman 1973).
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Studies of generative grammars of urban spatial patterning
represent attempts to develop inferences about underlying
principles or rules governing the development of villages,
towns, and cities. By understanding the rules of the production
of urban forms it was hoped that the syntactical patterns
identified could then be used to further understand how the
urban form was manipulated in wayg that structured the social
interaction of village residents and those considered outsiders.

Unfortunately, the development of studies of generative
grammars in urban forms met something of a dead end, although
the methodology was useful in teasing out patterns of village
growth patterning for western European settlements (Hillier
and Hanson 1984:55-81). Hillier’s treatment of the ideas
behind generative grammars are also extremely useful in
explaining and understanding the development of the modern
urban form, but the methodology was found to be difficult to
apply in non-western contexts (Leach 1978) and the ideas
behind the study of generative grammars appear to have been
dropped in later revisions of space syntax theory. The ideas
behind generative grammars, however, may have a strong

interpretive potential for understanding the development of
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Puebloan village forms, and so this concept will be explored
in more depth in Chapter 4.

The other two types of space syntax analysis that are
more familiar to anthropological and architectural scholars
are the analyses of spatial depth and permeability of building
interiors, and the analysis of axial or open spaces within
urban forms. A central organizing principle to both of these
types of analysis 1is the idea, once again, that spatial
configurations create patterning in the social lives of people
who occupy or visit a given spatial system, be it a single
structure, small village or a modern urban community.

SUMMARY OUTLINE OF THE CURRENT STUDY

Chapter 2 will examine the culture history of spaces
interpreted to have served integrative functions through the
development of the pre-hispanic villages of the American
Southwest.

Chapter 3 presents the setting of the research conducted,
describing the environmental, geographic and cultural setting
of the Homol’ovi ruins cluster. Detailed descriptions of the
prehistoric sites of the Homol’ovi zruins cluster will be

reviewed and discussed. The analysis will then focus upon the
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settlement history of Homol’ovi I, exploring the nature of the
spatial transformations that took place at the village, as
reconstructed from detailed mapping and excavation data. Chapter
3 will also examine some of the unique architectural details
of the village, including the use of adobe brick architecture.

Chapter 4 examinesg the development of space syntax theory,
particularly focusing upon archaeological applications of space
syntax theory in southwestern archaeoclogy. In addition, the
limitations of space syntax theory in archaeological studies
will be explored in detail.

Chapter 5 develops a variant of space syntax methodology
based upon Hillier's (1996) concept of open space as a movement
econony . This methodology will be evaluated by conducting a
gpatial analysis of the site of Homol’ovi III, which should
demonstrate the utility of the analytical technique.

Chapter 6 documents the spatial analysis of the villages
of Homol’ovi. The first step in this analysis will be a
chronological assessment of Homol’ovi I, based upon a detailed
chronological sorting of the site’s built environment based
upon chronological data generated by LaMotta (n.d.) as well as

abutment and bonding data. Following the analysis of open
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exterior spaces the properties of rooftop, extramural and
plaza spaces will be explored using space syntax techniques
for studying spatial patterning as reflected by movement
economics.

This research will test for the significance of the
research results by comparing the results of gsimilar analyses
on variationg of the original plan of Homol’ovi I. By testing
the methodology on “virtual variants” of the same basic plan,
it may be possible to gauge how the data generated by space
syntax studies‘may or may not be able to cope with the level of
uncertainty presented in archaeological analysis. This chapter
will also examine the results of the analysis in relation to
the other major pueblo sites of the Homol’ovi cluster. Where
possible, similar analyses of the structure of open space
systems within these sites may provide some interesting insights
on the differing ways that space is being used by people
within the same settlement clusters.

The concluding chapter will examine how the data generated
by space syntax analysis of archaeological spaces relate to
the current theories of architecture and spatial integration

in the Pueblo world. The data generated will inform issues
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concerning the social impacts of the development of plaza-
oriented pueblos and expressions of social power visible in

the archaeological record of the Pueblo IV period.
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CHAPTER 2: CULTURE HISTORY OF INTEGRATIVE SPACES
AND SOUTHWESTERN VILLAGES

As Bruce Trigger (1990) and others have noted, studies of
the built environment may be the most privileged means of
understanding and recovering information about prehistoric
social organization. The remains of buildings and village
spaces are often the largest and best preserved aspects of the
archaeological record. This is particularly true of the American
Southwest. Structural remains in the Southwest have allowed
over one hundred years of research on the nature of prehistoric
social organization, cultural evolution, and symbolic
representations of the cosmology of the ancient inhabitants of
the Southwest (Adams 1983, 1989, 1991, 1996, 2001, 2002; Adler
1989; Haury 1956; Kidder 1968; Longacre 1970, Lowell 1991;
Martin 1951; Potter 1998; Smith 1952).

Studies that model how buildings reflect or influence the
structure of social organization in the prehistoric Southwest
have examined the role of open space as well as public and
communal structures within sites to understand how they may
have functioned to integrate populations within and between

prehistoric communities (Adams 1989, 1991; Adler 1989; Hegmon
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1989; Kintigh 1994; Lipe and Hegmon 1989; Reid and Montgomery
1999; also see Lekson 1988, 1989). As mentioned in Chapter 1,
this notion of integration is strongly grounded in the
functionalist models of Durkhiem (1963) who proposed that the
interdependence of community mémbers was an important aspect
of all societies, and that the mechanical solidarity of ancient
society was reinforced by ritual. In order to develop a clearer
understanding of the possible ways social, cultural and political
organization may be reflected in the architecture of the
Southwest, it will be useful to review studies of the spaces
and structures interpreted to have been built in ways that
allow for the types of behaviors that are implied by the
concept of social integration. Once these studies and the
nature and variability of such structures has been reviewed,
these findings will be examined in relation to archaeological
reconstructions of systems of social integration in the ancient
Pueblo world.
The Development of Southwestern Villages in Relation to the
Concept of Integrative Spaces: The Early Agricultural Period
The most logical place to begin a survey of the development

of architecture that may have served integrative functions in
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the Southwest is an examination of the nature of the earliest
indications of such structures. Early Agricultural Period (a
period from approximately 1700 BCE to CE 300 in the desert
Southwest - see table 2.1) sites like the Clearwater (Mabry et
al. n.d.) and Santa Cruz Bend sites show some of the earliest
evidence for the presence of integrative architecture in the

southwest (Mabry 1997:240). Based upon C* dating to 300 BCE.,

Geographic Region

Desert Mogollon Western
Southwest Highlands Colorado
Plateau
Early
Agricultural Cochise
T Period Archaic Archaic
I BCE 1700-300 CE Pre 300 CE Through to
M 500 BCE
E Hohokam Pine Lawn
Pioneer 300-600 CE Basketmaker II
P 300-700 CE 500 BC - 550 CE
B Georgetown
R Colonial 600-800 CE Basketmaker III
T 700-1000 CE 550-825 CE
0 San Francisco
D Sedentary 800-900 CE Pueblo I
1000-1225CE 825-1000 CE
Three Circle
Classic 900 - 1000 CE Pueblo II
1225~-1400 CE 1000-1150 CE
Reserve
Protohistoric 1000-1100 CE Pueblo III
1400~1600 CE 1150-1300 CE
Tularosa
1100-1250CE Pueblo IV

1275-1600 CE
Pueblo V

1600 to Historic
Pueblos

Table 2.1 Time periods used in this research.
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the Santa Cruz Bend site consists of 20 to 40 pithouses
bounding open space that includes a pit structure that is
roughly twice the size of any other structure on the site.
This oversized pit structure has been interpreted to be a
communal building, ag its large size 1is presumed to have
required the efforts of multiple households to construct.
Floor features such as oversized hearths and small storage
pits and artifactual evidence such as distinctively elaborate
lithic tool caches also indicate that this structure had uses
that went beyond the typical expected features of household
architecture. Current interpretations of this building indicate
that it may have functioned as a context for community
integration through shared ritual (Mabry 1997:243). By creating
an enclosed space large enough to contain most of the community
residents, the practice of socially integrative ritual becomes
posgible (Adler 1989; Hegmon 1989; Rapoport 1969).

Community structures have been identified for a number of
Farly Agricultural Period villages in southeastern Arizona
(Adler 1989; Clarke 2000; Mabry 1997). The typical indicators
used to define community buildings include a scale of

construction much larger than standard structures, open floor
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areas having no large storage pits, and distinctive floor
features, such as standing slabs and oversized hearths (compared
to hearths used for domestic functions), and distinctive artifact
assemblages, such as carved stone bowls thought to be associated
with communal ritual activities such as feasting (Blinman
1989). In addition, community structures tend to be spatially
gituated away from the discrete clusters or rings of buildings
that have been interpreted as representing household groups
(Clarke 2000; Mabry 1998:238).

An excellent example of another early agricultural village
thought to exhibit a community structure is the Kearny Site
(Clarke et al. 2000), a multicomponent pithouse village located
along the Gila River in Southeastern Arizona. Based upon a
series of C dates, the site exhibits an Early Agricultural
Period occupation with structures being constructed around CE
200. Within this occupation there is an oversized pit structure
that is 1.5 times larger than the mean size of other pit
structures of the time period. This building has been interpreted
as representing a community structure. The building is spatially
set apart from the rest of the village structures and contained

small storage pits with a cache of groundstone used to process
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hematite, as well as other types of artifacts that were
interpreted to have ritual functions (Clarke 2000:29-32).

Figure 2.1 illustrates some examples of Early Agricultural
period sites thought to exhibit community structures. See
Mabry 1997:787 for an excellent summary of late pre-ceramic
and early ceramic period villages with communal structures
across the Southwest.

This type of construction shows an important theme in the
development of communal architecture in the Southwest in that
integrative structures are elaborations of vernacular household
forms. This may be due to a common cross-cultural pattern of
elaborating the types of household level ritual that serve to
communicate social information as part of the process of
social reproduction (Rapoport 1968, 1979). As these ritual
systems evolve to the level of community ritual, they require
the same architectural or symbolic ordering of spaces. The
presence of community structures in these early southwestern
villages is interpreted to indicate that socially integrative
ritual is being expressed at a level above household organization
(Mabry 1997:243), signaling the beginnings of more complex

systems of social organization (Adler 1989).
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Figure 2.1 Plan View of the Early Agricultural Period
village of Santa Cruz Bend, after Geo-Map Inc, in Mabry
1997.
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Early Community Structures: Great Kivas

Chronologically (Table 2.1), the next examples of
structures that have been interpreted to serve integrative
functions are situated in the Mogollon highlands of east-
central Arizona and west-central New Mexico. These structures,
such as House #5 at the Bluff Site, were called great kivas by
the archaeologists who first encountered them (Haury and Sayles
1947; Roberts 1932). The oversized subterranean buildings are
another example of the creation of space for the presumed
performance of community ritual. Once again, the structural
form of great kivas takes the shape of a typical household
dwelling that is enlarged and elaborated to serve non-domestic
functions. Great Kivas are on average twice the mean size of
the domestic pithouse and lacked features such as storage
pits. Beginning in the Mogollon highlands around CE 300
(Haury 1950; Martin 1949; Roberts 1932) the great kiva became
a part of many of the Pine Lawn Period (CE 300-600) Mogollon
villages. Figure 2.2 illustrates an example of these early
villages with identified and excavated great kivas.

It is important to note that the plans of villages with

great kivas represent patterns of spatial organization nearly
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identical to villages of the Early Agricultural Period in
southeastern Arizona. Comparing the village plans in Figures
2.1 and 2.2, it seems likely that if early archaeologists had
seen the plan views of the Early Agricultural Period villages,
they might have been tempted to call the early community
structures great kivas. The only obvious difference between
the structural features of Early Agricultural Period villages
is the greater depth of the Early Mogollon structures. Mills
(personal communication 2003) notes that the excavated depth
of these features tends to generally correlate to the increasing
elevation of these sites.

Great kivas continue to be utilized by larger pithouse
villages throughout the early development of southwestern
villages on the Colorado Plateau and Mogollon highlands. By
the Basketmaker III period, (CE 550 - 900) on the Colorado
Plateau great kivas become a standard feature of larger
prehistoric villages. Early archaeological research at villages
like Shabik’eshchee in Chaco Canyon (Roberts 1929), Lukachukai,
(Altschul and Huber 2002; Robinson and Cameron 1991), Broken
Flute Cave (Morris 1939), and Juniper Cove (Cummings 1953;

Gilpin and Benallie 2002) has documented a developmental sequence
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for the great kiva that indicates further elaboration over
time. During this time period the great kiva remains an oversized
pithouse in overall structural form. Both great kivas and
domestic pithouse buildings are refined by the addition of a
bench along the circular walls of the structures and the
addition of a number of features such as a ventilator and
deflectors, and small pit features that have been interpreted
as possibly representing the sipapu portal of emergence in
Hopi oral tradition (Hill et al. 1998:504)
The Pithouse-to-Pueblo Transition and the
Development of the Small Kiva

From the foundations of the first pithouse villages at
the beginning of the first millennium to the beginning of the
Pueblo I period (around CE 825 depending upon factors of
regional variation), habitation on the Colorado Plateau takes
the form of the pithouse. With the beginning of the Pueblo I
period, village morphology changes dramatically with household
dwellings being transformed from subterranean pit structures
to above-ground masonry structures. This technological change

in household form challenged archaeclogists to develop a
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theoretical understanding of this type of transformation in
the built environment of the Southwest.

One early view was that demographic factors relating to
the development of agricultural lifestyles led to the need for
more permanent dwellings (Plog 1974; Steward 1937; Whalen
1981). An analysis of labor costs suggested to Kohler and
Matthews (1984) and Lipe and Breternitz (1980) that the
construction of masonry structures involved less investment
than the construction of pithouses.

Perhaps one of the most well known studies of the factors
involved with the transition from pithouses to masonry pueblos
was conducted by McGuire and Schiffer. In “A Theory of
Architectural Design” McGuire and Schiffer (1983) develop a
model of the social production of dwellings in which a number
of different (often conflicting) factors are evaluated in an
interactive process that leads to development of the final
form of a structure. Within this social process, they see
pueblo construction as the result of a series of conscious
design decisions that ultimately lead to the development of
above ground masonry structures. Specifically in the case of

the pithouse to pueblo transition, the decreasing mobility of
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Pueblo populations led to a decision to invest more effort in
initial construction to create structures with lower long-
term maintenance requirements. Although the specifics of some
of the assumptions made in calculating the specific labor and
maintenance costs have been called into question (Gilman 1987;
Wilshushen 1988) McGuire and Schiffer’s methodology remains a
tremendously useful means of examining the interactive
relationship of social and technological factors involved in
studying the development and production of vernacular structures.

McGuire and Schiffer (1983) develop a compelling model
for the decision making process that leads to the adoption of
above ground masonry pueblos in the northern Southwest, but
the model does not specifically address why such a technological
change was necessary in the first place.

In a cross-cultural survey of global patterns of settlement
structures, Gilman (1987) found a correlation between people
who practiced seasonal mobility and the use of pit structures,
implying that the development of above ground dwellings
corresponded to the development of permanently sedentary
villages. She viewed the transition to above ground structures

to be a result of increased village populations, which combined
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with a reliance on farming, necessitated the need for additional
storage, indoor workspace, and the spatial segregation of
gspecific tasks. These factors led to a general pattern of
decreased residential mobility. Gilman’s research implies that
the prototypical southwestern pithouse village reflects a
pattern of residential mobility and that the development of
the masonry pueblo village is an indication of an adoption of
year around sedentism.

Young’s (1996) research on pithouse villages in the
Homol’ovi region of northeastern Arizona on the Colorado Plateau
builds upon Gilman’s concept of the relationship to pithouse
villages to seasonable mobility. However, she finds that the
use of pithouses does not necessarily coincide with seasonal
mobility (Young 1996:256). In studying why early Puebloan
peoples adopt a sedentary settlement strategy for life on the
Colorado Plateau, she views the development of sedentary villages
as a response to conflicts in the scheduling of resource
procurement. Paced with a decrease in the availability of
local resources while distant resources remain readily available,
a group practicing residential mobility must choose to either

increase its labor pool through population growth so that both
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local and distant resources can be utilized, or by moving to
have better access to the distant resource. The first choice
can lead to the development of sedentary villages with the
type of population growth and subsequent social, spatial, and
economic needs that Gilman (1987) and McGuire and Schiffer
(1983) see as the primary reasons for the pithouse-to-pueblo
transition.

On the Colorado Plateau the transition of prehistoric
southwestern dwellings from semi-subterranean pithouses to
surface pueblo buildings is not immediately reflected in the
structures that have been interpreted as enabling socially
integrative ritual. Instead of abandoning subterranean
structures altogether, the form of the subterranean pithouse
continues to be utilized in Pueblo I period villages, and this
form continues to be used throughout the remainder of the
prehistoric era. The wusual interpretation of these pit
structures 1is that they represent an early stage of the
development of the small kiva, based upon a historical trend
in archaeological research to document correlates between the
known examples of the existing Puebloan kiva structures and

prehistoric examples of pit structures being utilized after



81

the pithouse to pueblo transition (Hewett 1938:17-18 in Lekson
1988:220-222) .

The development of small kivas represents an important
issue in the study of the archaeology of the Southwest. As
mentioned above, the development of the community structure
and the great kiva within the Basketmaker pithouse villages
represented a process of elaboration of traditional house
forms into structures that could function as buildings providing
suitable spaces for socially integrative ritual. During the
pithouse to pueblo transition, the ancient Puebloans further
elaborated the earlier traditional house structure into a
building most archaeologists would now call a “protokiva” for
the Pueblo I period (Morris 1939) or a kiva after the beginning
of the Pueblo II period. Great Kivas remain a portion of the
Puebloan architectural repertoire, but the protokiva or small
kiva also becomes a common feature, particularly in the smaller
“unit pueblos” (Prudden 1918) thought by some to represent the
dwellings of single households (Kintigh 1994; Lightfoot and
Etzkorn 1994; Ware 2003)

Duckfoot Pueblo represents an excellent example of how

this process played out on the Colorado Plateau (Lightfoot
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and Etzkorn 1994). Occupied during the ninth century CE the
site consists of a contiguous row of above ground masonry
rooms and four subterranean pit structures. The site was
almost completely excavated by Crow Canyon Archaeological
Center in the mid-1980's (Lightfoot 1987, 1994). Based upon
patterns of circulation of ceramics and a careful evaluation
of formation process regarding abandonment, Varien and Lightfoot
(1989) were able to deduce differences between households, and
to infer a possible kiva-1like function for the pit structures.
They use the term protokiva (Morris 1939) to define a type of
transitional pit structure that is assumed to have had both
ceremonial and secular uses. Varien and Lightfoot (1989:84-
85) infer, based upon ceramic evidence, that the ritual
activities that took place integrated different (multiple)
households. The use of the pit structures for shared ritual
practice implies that socially integrative ritual may have
been taking place, while at the same time, the evidence that
the pit structures were also used for domestic functions
provides an example of the process of the elaboration of

domestic space into places of ritual performance.
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Small Kivas in the Pueblo World

The function of kiva structures is the topic of much
archaeological effort and debate (Kidder 1927:490; Lekson
1988; Smith 1952). The wide variety of kiva shapes, sizes, and
floor features has led to no small measure of confusion and
debate as to what exactly constitutes a true kiva in prehistoric
contexts (Morris 1934:38-39; Smith 1952). This debate came to
a brief respite with the publication of Watson Smith’s guidelines
for kiva identification (Smith 1952) but the “you know you
have a kiva when it contrasts dramatically with the rest of
the site” logic could only calm the debate for a short while.
Lekson (1988) argues that the prehistoric pit structures most
archaeologists have called kivas did not function as kivas, at
all, but are actually pithouses that remain in use as domestic
buildings throughout the Pueblo I, II, and III periods.

Lekson’s arguments concerning the function of the pit
structures that have been called kivas present an interesting
point of contention. His critique of the common use of the
phrase “kiva” is based upon the argument that there are no
clear means by which to separate domestic pithouses from early

ceremonial chambers. He goes on to argue that the normative



view of the shift from pithouses to masonry structures is
unconsciously seen as an exclusive shift in the domestic
production of gspaces. Most archaeologists exclude the possibility
of a continuation of the pithouse as a domestic form due to the
seemingly abrupt transformation in domestic house forms (Lekson
1988:223-224). It is clear that some pithouses continued to be
built and utilized as domestic structures throughout the late
prehistoric period (Young 1996), but Lekson’s argument fails
to explain why such structures would become gsuch a common
feature at most prehistoric pueblo villages. Why would elaborate
or “fancy” (Lekson 1988:225) pithouses continue as such a
common feature of prehistoric pueblo villages?

Patterning in Small Kiva Construction

The development or adoption of the small kiva is currently
thought to have taken place at different times in different
places, but the initial development of the small kiva tends to
coincide regionally with the pithouse-to-pueblo transition.
The earliest known examples of the small kiva can be seen in
the San Juan Basin.

In the vicinity of Chaco Canyon, the small kiva becomes

identifiable as a distinct structure by CE 830 (Vivian 1990).
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Villages with small kivas, such as the Blue Mesa Site (Gladwin
1957) are built by creating one or two rows of 3 to 10 masonry
rooms 1n a crescent shape, usually facing south to southeast,
with pit stuctures or possibly small kivas built within the
space bounded by the crescent form. A midden area is then
created in the open space on the opposite side of the kivas
from the pueblo.

This type of construction is an example of a regional
trend in Puebloan architecture that has been referred to as
the development of the front-oriented pueblo (Reed 1956).
Across the Colorado Plateau region (with the exceptions of the
area to the north of the Grand Canyon and the Rio Grande
basin), village forms are generally arranged on an axis that
tends to the south or southeast, creating a strong division
between the front of the pueblo and the back of the pueblo (See
Figure 2.3).

The early small protokivas initially appear as typical
pithouses developed from the preceding Basketmaker III era,
but are excavated deeper, and the chamber is further elaborated
with features previously utilized in great kivas. The new

protokiva forms use a ventilator system instead of an
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antechamber, space is divided within the chamber by partition
screens, and the roofs of these structures utilize a four-post
internal frame previously only used in great kivas (Hayes and
Landcaster 1975; Vivian 1990) Once again, these early pit
structures are thought to serve both domestic and ritual
functions and are often referred to as proto-kivas (Hayes and
Landcaster 1975).

By the late Pueblo I period, (Between CE 860 and 900)
initial construction begins in Chaco Canyon on what would
evolve into the great houses. Although much larger than the
small unit pueblos that had preceded them in the area, these
roomblocks of 70 to 80 ground floor rooms follow the same
basic plan of construction with a crescent shaped plan facing
south to southeast, with at least 6 kivas constructed in the
space bounded by the arc of the roomblock (Vivian 1990). Once
again, a midden area isg defined to the south of the kivas,
conforming to the pattern of the front-oriented pueblo. It is
strongly suggested by early archaeological research that a
great kiva may have also been part of the village plan at the
first construction stage of Pueblo Bonito but later construction

on the village has obscured this part of the site’s
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archaeological record (Vivian 1990). With a trend towards
larger late Pueblo I villages utilizing both protokivas and
great kivas, the function of the smaller protokiva remains
gomething of a question. As great kivas continue to be
utilized, the interpreted function of these structures is to
serve as a place to allow for the gathering of entire community
populations to participate in systems of integrative ritual.
Obviously, the smaller structures could not serve such a
function.

Ware (2003) sees the development of what previous scholars
had called protokivas (Hayes and Landcaster 1975; Lightfoot
and Etzkorn 1994; Morris 1939 Wilshusen 1989) as representing
true small kivas during the Pueblo 1 period. He views the
development of the small kiva as a result of the adoption of
social systems that are characterized by a system of matrilineal
decent groups and matrilocal residence patterns in combination
with the rise of ritual sodalities or possibly clans. Citing
the ubiquitous pattern of matrilineal decent and matrilocal
residence in the pueblo world, as documented by Eggan (1950),
Titiev (1938), Levy (1992) and Steward (1938), kivas would

serve to integrate the male members of a linage that had been
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dispersed by matrilocal residence patterns. Because most of
the Pueblo I communities were fairly small, men who married
under an exogamous matrilineal social system would tend to be
dispersed across community boundaries. Ware (2003:85) posits,
“kivas evolved as architectural spaces for

the dispersed avunculate - a place where mothers’

brothers passed on lineage lore and ceremonies to

their sisters’ sons. And it was this group of

uncles, brothers, and nephews, which is always at

least partially dispersed under matrilocal
conditions that was the germ of the Pueblo secret

society.

Ware presents a compelling argument for the reasons why
small kivas become ubiquitous features at early Pueblo villages,
but this argument does not explain why kivas remain important
features at later Pueblo villages where population size is
such that multi-linage settlements would not disperse male
linage members. The dispersed avunculate hypothesis also remains
untested. Matrilineal and matrilocal based social organization
is part of historic and modern Pueblo society, and the
identification of such social systems in ancient pueblo times
was one of the central goals of the “New Archaeology” (Hill,
1970; Longacre 1970). Despite Longacre and Hill’s efforts, the

archaeological identification of matrilineal descent patterns
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will require further advances in archaeological method and
theory to provide evidence that such social systems were
functioning as early as the Pueblo I period.

Further Refinements of Small and Great Kivas

At the beginning of the Pueblo II Period (CE 1000-1150)
there are a series of refinements in the integrative spaces of
the Pueblo world. The development of new types of kivas takes
place in the Chaco Canyon, Cibola, Kayenta, Mesa Verde, and
Mimbres regions, and open space systems in the Chaco and
Mimbres regions become refined to the point where they are
archaeologically identifiable as plazas. This section will
describe the developmental stages and regional patterning in
the construction of kiva features, and the development of
plaza spaces will be illustrated in the next section of this
chapter.

Within Chaco Canyon, the construction of great houses
results in an expansion of the 70-90 room pueblos into massive
structures of several hundred rooms with three and four-story
construction of rooms arranged in concentric rows in an arc or
crescent. Further construction on the great houses results in

the closure of the arc with a row of additional rooms to define
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plaza areas within the sites (Lekson 1984; Vivian 1990). This
closure of the arc creates a strong axial orientation to the
great houses, following the general trend of the front-oriented
pueblo. At the same time there is also an interior orientation
that now faces the internal plaza.

This refinement of Chacoan pueblo construction also results
in several refinements of kiva forms. The next stage in small
kiva development in the Chaco region is the Chaco-type kiva
(Vivian 1990). This small kiva is refined from the early round
pit-structure into a circular masonry-lined building with
features previously used within great kivas such as low wide
benches, sub-floor ventilators, and stone deflectors. Within
the great houses, the placement and positioning of the kivas
moves from the open space of the ground surface in front of the
pueblo to a position that is incorporated within the roomblock
itself (Vivian 1990). Some of the kivas are no longer even
subterranean but have become “blocked in” or incorporated
within the roomblock of the pueblo itgelf. During the later
portions of great house construction in the Chaco region kivas

are even constructed stacked one on top of each other to
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create features that have been labeled “Tower Kivas” at sites
like Kin Klizhin (Vivian 1990).

As mentioned in Chapter 1 there is a difference between
the construction of vernacular buildings or structures and the
production of architecture. It is at this time in Chaco Canyon
that true architectural production occurg. The builders of
these great houses are clearly manipulating a repertoire of
shapes and building forms to create new configurations of
space imbued with distinct cultural meaning (Cooper 1995).
Many scholars have speculated that this type of ancient
architectural construction represents the development of a
symbolic architecture that results in the creation of integrative
buildings at the scale of the landscape (Van Dyke 1999).

In the Cibola region, small kivas or proto kivas are rare
prior to CE 800, but otherwise the development of small kivas
mirrors the same process described above for the San Juan
Basin. These smaller settlements are the norm for the region
during the Pueblo I and II Periods. Kintigh (1996) describes
the Cibolan Pueblo III Period (CE 1150-1300) as having a two-

tiered settlement pattern for the region with smaller 10 to 60
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room pueblos that look much like Chacoan small house settlements
and much larger sites with between 100 and 1400 rooms.

These settlements utilize a variety of possibly integrative
structural features. Smaller village sites, such as Village
of the Great Kivas (Roberts 1932) often exhibit both great
kivas and small kivas, but at sites like Kin Hocho’i this
combination of integrative features is augmented with a caliche
plaster capped berm over the traditional midden deposit of the
front facing pueblo (Kintigh 1996). This surfaced berm has
been interpreted as serving possible plaza-like functions.
Some smaller settlements lack great kivas entirely, and are
assumed to be portions of a dispersed community that utilize
the great kiva of a nearby settlement for community integrative
ritual.

Larger settlements in the Cibola region mirror the great
house construction taking place within Chaco Canyon. By the
beginning of the Pueblo III period most of the larger great
houses have at least one great kiva present. For many of these
larger pueblos, like the 530 room Hinkson site, the ability of
a single great kiva to serve the needs of larger village

populations appears to reach a volumetric limit. The usual



94

great kiva cannot be constructed large enough to hold large
village populations. To solve this problem, a new form of
great kiva is constructed in which the spatial properties of
the great kiva are mirrored in a large unroofed structure. The
unroofed great kiva has the same bench, hearth, and possible
sipapu features of the regular great kiva, but being open
allows for an even larger number of ritual participants (Kintigh
1996) .

By the late 1200’s Kintigh sees the two tiers of Cibolan
settlement reflecting two differing approaches to gocial
organization. The smaller sites, with a pueblo room to small
kiva ratio of 6 to 1, represent a situation predicted by
Kintigh where more than six decision makers leads to a type of
scalar stress created by impedance in the flow of information
to decision makers (See Johnson 1982). If Eggan’s (1950)
average number of rooms per household in historic pueblos
equals roughly six rooms, then it logically follows that the
room to kiva ratio implies that there is roughly 1 kiva per
household (also see Lekson 1988). Therefore, he sees smaller
Cibolan pueblo settlements as utilizing a social organization

described by Johnson as a sequential hierarchy where decision-
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making is based upon consensus among households. In larger
settlements such organizational strategies become untenable,
as scalar stress would interfere with successful decision
making or conflict resolution, therefore he sees the larger
settlements as utilizing a political structure of segmented
hierarchies in which village level decision making is conducted
by a hierarchical structure based upon grouping households
into extended lineages or clans (Kintigh 1996) .

In the Mimbres region of southwestern New Mexico, another
type of variation on the basic forms of the small and great
kiva occurred. The first true great kivas are constructed in
the Mimbres region by around CE 600. Prior to this time the
functions of the great kiva are presumed to have occurred
within an enlarged pithouse or a variant of the local kidney
bean shaped pithouse (LeBlanc 1983). During the time period
from CE 600 to 860, the form of the pithouse utilized in this
region is transformed from a round to a square shape, as
evidenced by the chronological progression of pithouses at the
Galaz Site. By one hundred years later this change to a square
shape is also reflected in the form of the Mimbres great kiva.

Curiously, after the pithouse to pueblo transition, small
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kivas are not used. Rather than developing small kivas, villages
in the Mimbres region abandon the use of the great kiva (Adams
1991, Leblanc 1983). The great kivas are apparently replaced
by a new system of public open space, the plaza-oriented
pueblo (Adams 1991; Reed 1956).

In the Kayenta region, the apparent wide variety of small
kiva forms utilized (Kidder 1924; Smith 1952)led Gladwin to
declare that “nobody could agree on how to build a kiva”
(Gladwin 1957) . Lyons (2001, 2003) classifies the development
of kiva forms in the western pueblo region as rectangular,
platform and D-shaped varieties. He documents the initial
forms of these structures as being constructed in the Kayenta,
Tusayan, and Mimbres regiong, citing examples of rectangular
platform kivas constructed as early as 1150 (Lindsay et al.
1968; Schwartz el al. 1980; Swarthout et al. 1986) in the
Kayenta region. The differing types and wide wvariation of
kiva forms in this region is also seen in the types of habitation
structures used within these regions. For instance, the pithouse
remains a domestic structure throughout the éntire settlement
sequence, and great kivas are not used. Similar to developments

in the Mimbres region, once the pithouse-to-pueblo transition
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occurs, reliance on bounded plaza or courtyard spaces may have
substituted for the presence of the great kivas (Dean 1996).

By the end of the Pueblo III period (CE 1275-1300), the
kiva was being expressed in a wide variety of forms across the
prehistoric Southwest. One of the primary divisions in the
expression of the kiva was its basic shape, with kivas taking
on a variety of square or rectangular shapes in the Western
Pueblo region and retaining their round form in the Eastern
Pueblo Region along the Rio Grande. Despite the variation in
kiva shapes, one trend visible in all of the examples mentioned
above is the consistent use of spaces or buildings that are
believed to have served some type of socially integrative
function. The ubiquity of potentially integrative spaces
presents evidence for the presence of a social system that at
one level requires spatially segregated spaces for particular
types of behaviors as represented by the protokiva and small
kiva, while at the same time also requires spaces large enough
for village-scale participation in presumably ritual behaviors.

It will be useful to examine the organization of space
within these sites as a type of spatial system. Based upon the

examples described above, it has been argued that the
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developmental trends for puebloan villages exhibit a deliberate
ordering of types of spaces (domestic spaces, front vs. back
sides of villages, small kivas, great kivas, plazas and middens)
(Adams 1983, 1996, 2002; Haury 1951; Longacre 1970; Reed
1956) .
The Development of Formal Plaza Spaces from
Village Open Spaces and Great Kivas

It was also during the Pueblo III period that another
form of potentially integrative space, the formal plaza begins
to be used widely. The development of open spaces that have
been interpreted to have been used for socially integrative
ritual represents the culmination of two general trends in
prehistoric puebloan village morphology.

The general trend of front facing pueblo construction
gives way to the plaza-oriented pueblo concept that was first
utilized in the Chaco and Mimbres region (Adams 1991) and also
developed in the Kayenta region (Adams 1989; 1991, 1996, 2001;
Dean 1996; Lyons 2003; Smith 1956).

The transformation to a plaza-oriented pueblo form also
shows evidence for its early development in the Kayenta,

Tusayan, Hay Hollow Valley and Hopi Buttes region during the



99

Pueblo III period. In sdme of the villages of these regions
open space became more ordered as formal plazas were constructed,
sometimes with low masonry walls or other markers bounding a
gpace that shows evidence of such formal preparation as a
surface, possibly for the public performance of ritual. The
Plaza Site (Gumerman 1988) in the Hopi Buttes region represents
evidence for the adoption of plazas as a formally bounded
space created, presumably, for behaviors that used to be
conducted in the great kivas.

The other trend that culminates in the development of
plazas as possibly integrative spaces comes from the
developmental trajectory of great kivas in the Mogollon highland
region. As part of a pattern identified by Haury (1950) the
great kiva structures of early Mogollon villages are further
refined from circular pit structures of the Basketmaker and
Pueblo I-II periods to rectangular plaza spaces by the Pueblo
IV period. One step in this continuum that is not mentioned by
Haury is the reason the circular great kiva is replaced by a
rectangular great kiva, but he does speculate that the
incorporation of the great kiva first on the side of a village,

and then into the village roomblock plan forces a change in
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the shape of the integrative architecture from circular to
square in order to better incorporate the integrative space in
the village layout. The necessity of this change in structural
form is thought to be due to overall increases in village
size. As discussed above for the Cibola region during the
Pueblo III period, as village population increases the ability
of great kivas to function as integrative devices is limited
by the number of people who can fit into the building. In the
Cibola region the solution to this problem was to remove the
roof of the great kiva, permitting the activities inside the
structure to be visible to a larger group of participants
(Kintigh 1996). The shape and other spatial characteristics
of the open great kiva remain unchanged. By turning open space
in the wvillage plan into the same type of spatial system
represented by the earlier great kiva form, a similar solution
is achieved. In this case, the plaza itself becomes a place to
perform integrative ritual, maximizing potential interaction
by removing the constraint on participation within the confines
of a roofed structure (Adams 1989, 1991, 1996, 2001). Perhaps
the best example of this process is Haury’s (1950) illustration

of Kinishba, where the bench that would normally line the
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walls of a great kiva is constructed along the edges of the
plaza walls. This arrangement also echoes the tradition of
early Pueblo III period unroofed great kivas in the Silver
Creek region (Herr 2001) and similar structures during the
Late Pueblo III period in the Cibola region (Kintigh 1994,
1996) .

With the coalescence of populations in the Pueblo IV
period, there is clear evidence that the populations of
individual villages were undergoing a marked period of growth.
This increase in population would have exceeded the ability of
a given village’s population to participate in the types of
activities that were previously conducted within a great kiva.
If great kivas did function as a high level integrative space
(Adler 1989), then it is logical to assume that the great kiva
could only function as such for smaller villages. Without some
type of substantial revision of the great kiva, larger villages
would lack a space dedicated for the types of high-level
integrative ritual that have been interpreted as having been
present in most earlier communities. The development of the

plaza-oriented pueblo resolved this problem by transforming
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the configuration of open space within the wvillage (Adams
1989, 1991, 2002).

These trends in open space and great kiva construction
culminate in the development of the plaza-oriented pueblo
(Adams 1989, 2001; Bernardini 1998; Hill 1970; Longacre 1970,
Mills 1998; Potter 1998, Reed 1956). By 1350, all Puebloan
populations in the Pueblo region occupied large plaza-oriented
villages (Adams 1996). This spatial transformation discards
the older spatial arrangement of the front facing pueblo in
favor of an arrangement that focuses upon internal space
within the village plan. Adams (1996, 2002) associates this
transformation with the development of the Katsgsina religion in
the Upper Little Colorado region, and the beginning of the
Pueblo IV period. He also sees the great kiva as being abandoned
as a formal architectural type, and replaced with the large
open plaza space needed for existing or new rituals and
associated social organization. This transformation of open
village space allows for integration of entire village
populations at a single ritual setting. There are also further
elaborations of ritual spaces in Pueblo IV villages, with

small kivas and specialized ritual rooms still being used for
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integration at the household, linage or clan/sodality level of
organization (Adams 2002; Adams and Adams 1999).

Reed (1956:13) expresses an appreciation for just how
profound a transformation had occurred:

Now this site orientation is really a significant

difference, fully as important as the circular
kiva and far more meaningful culturally than the

methods of hafting axes or of firing and finishing
pottery. It surely must reflect something basic in
personality structure, outlook, national character
- something comparable to the difference between
the Spanish inward-facing patio-type house on the
edge of the street and our front facing dwellings
with the lawn on the outside. Exactly what this
means, I do not know; a psychologist and an
architect, or Lewis Mumford - might be able to
tell us. But it must have some definite
significance, very possibly reflecting different
kinds of social organization.

Potter’s (1998) analysis of the late Pueblo III and
Pueblo IV plaza oriented pueblo form utilized a wvariant of
space syntax techniques to compare the plans of 43 pueblos
that utilized plazas as a formal element of the village plan.
He comes to the conclusion, based upon the relative ease of
access to these plaza spaces (variables that are described by

Hillier and Hanson (1984) as a measures involving spatial

integration and depth), that Western Pueblo plaza spaces were
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much more “integrative” than eastern plaza spaces. So much
more “integrative” that he describes western plaza spaces as
completely inwardly focused, that is that their configuration
is geared towards enclosing village residents at the exclusion:
of access to village outgiders, a condition that he calls
“hyper-integrative” (Potter 1998). Despite the fact that his
conclusion rests on the untested assumption that the spatial
integration measured by space syntax techniques is equivalent
to or a proxy measure of social integration, he does make an
excellent point that the degree to which bounded plaza spaces
form the central spaces for social interaction can be seen as
a type of continuous variable that can be explored by the
analysis of wvillage open space. Potter’s analysis will be
examined in more detail in Chapter 4.
The Puebloan Built Environment and the
Concept of Social Integration

Michael Adler (1989) conducted a cross-cultural analysis
of integrative structures in traditional middle range societies
(social groups that utilize non-ranked sociopolitical
organization) to shed light on the role of community structures

or spaces in the process of social integration. He made a
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useful distinction in the forms of spaces that could be
interpreted as serving integrative functions. Low-level
integrative facilities are described as operating at the
household or lineage-level of social organization, whereas
high-level facilities act to integrate the entire village or
groups of villages into cohesive social groups (Adler 1989:38).
The size of the village or community is an important wvariable
in Adler’s analysis. In smaller communities, the low-level
facilities tend to be less specialized, with a higher number
of non-ritual activities taking place within the integrative
spaces (including specialized areas of domestic structures,
small courtyards and specialized buildings) than in larger
communities. Adler also finds that as the base village
population increases, the number and variety of structures
thought to be integrative also increases, while at the same
time the number of non-ritual activities taking place in high-
level integrative structures is decreased. At the scale of
the small late pre-ceramic and early ceramic villages of the
Southwest, it is useful to consider community structures or
great kivas as a type of high-level integrative structure, as

the populations of these villages have generally be interpreted
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to be low, compromising a population of only 4 to 6 extended
households (Mabry 1987). The entire village could have used
the community structures like the one at the Santa Cruz Bend
site, for both sacred and secular functions.

If the community structures, such as the oversized pit-
house, served as high-level integrative facilities (Adler
1989:38), then it is possible that the arrangement of household
structures created a low-level integrative device in the spatial
configuration of courtyard groups. Households at wvillages
like Santa Cruz Bend, Clearwater and the Kearny site tended to
consist of a cluster of three or four structures in which one
structure is interpreted to have served domestic functions
(based upon the presence of a hearth for coocking and heating)
and the other structures are interpreted as being used as
storage facilities (based upon the presence of large storage
pits). In a courtyard group configuration, these structures
were arranged in such a way as to bound a central open space
that could serve as an area that enabled linage or household
level social interaction. The configuration of the open space

and the surrounding structures creates an area in which
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activities, including household-based ritual, could be conducted
with some measure of isolation or privacy. Clearly, this
arrangement did not completely screen off the remainder of the
village from the observation or participation in these household
level activities, but the spatial configuration is significant
in that the open space system of the courtyard group creates a
clearly bounded space, and this arrangement is not accidental.
These two patterns of integrative spaces in the built environment
serve as an example of the use of architectural arguments for
the evaluation of social organization in early southwestern
villages. The use of elaborated house forms and the development
of segregated open spaces within a village can be seen as the
basic forms that would lead to the wide array of spatial
configurations described in the preceding section that can be
used as a basis to infer some aspects of prehistoric social
organization.

Whereas Adler’s (1989) analysis shows excellent cross-
cultural evidence for analogous patterning in the use of
socially integrative structures such as kivas and plazas in
non-ranked community groups, Giddens’ (1984) concept of

structuration calls into question the idea that social
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integration only takes place through the shared performance of
ritual. As Ferguson (1989:172) and Hillier and Hanson (1984)
point out, the open space structures of settlements can be
seen to configure the day-to-day interaction of community
residents in ways that serve to either reinforce or restrict
social interaction. Giddens (1984:xxiii) sees the routinization
of such interaction as an important aspect of the reproduction
of social systems. The reification and reproduction of social
systems that results from the utilization of socially integrative
ritual is more clearly understood than the types of social
integration that may result from the routine structure of
patterned day-to-day social interactions. Consistent patterning
in the ways that space is organized on the village level, such
as the relative degree of access or restrictions to movement
between households may be quite informative about how people
within a given social group tend to interact. This type of
study in movement economy (Hillier 1996) may generate new
insights into details concerning the production and reproduction
of social organization.
Ag Adams and Adams (1999), Chagnon (2001), and Potter

(1998) point out, the understanding of the totality of the
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open space systems of prehistoric pueblos is a critically
important factor in attempting to reconstruct aspects of the
prehistoric social organization. Further research in
Chapters 4, 5 and 6 will focus upon the implications of
human behavior, space syntax, and structuration theory in
ways that may help develop new theoretical tools for

understanding this issue.
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CHAPTER 3: THE ARCHITECTURE OF THE HOMOL'OVI CLUSTER

The group of village sites that have been defined as the
Homol’ovi ruins cluster by Adams (2002) consist of seven major
Pueblo village sites situated along a 32-kilometer portion of
the middle Little Colorado River drainage. (See Figure 3.1)
Adams (2002:13) defines the term cluster as a spatial grouping
of sités that share similarities in material culture that
significantly differ from nearby spatial groupings of
contemporaneous village sites, and that these spatial groupings
are geparated by some significant measure of distance. By the
Pueblo IV period, regional trends in the aggregation of
populations result in a distribution of village sites into a
pattern of distinct clusters of settlements distributed across
the northern portion of the Southwest (Adams and Duff, n.d.;
Duff 1998). Figure 3.2 illustrates the distribution of Pueblo
IV period settlement clusters.

It is important to note that the term cluster does not
refer to the definition of a community, which Varien (1999:19)
defines as "“many households that live close to one another
have regular face to face interaction and share the use of

local social and natural resources.” The villages of the
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Figure 3.1 Villages of the Homol’ovi cluster, after Beckwith
2002, in Adams 2002.

Homol’ovi cluster may have shared (or at least organized) the
use of local social and natural resources, but the distances
between individual villages would tend to preclude the type of
daily face-to-face interaction required to fit Varien’s

definition of community (Adams 2002).
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Figure 3.2 Settlement Clusters from AD 1300-1400, after Duff
(1998) .

Each of the villages of the Homol’ovi cluster, with the
exception of the severely disturbed site of Cottonwood Creek,
has been the focus of one to five field seasons of archaeological
research by the Homol’ovi Research Program. The results of
these excavations form the primary set of data that will be
used in this analysis (Table 3.1). The buildings and villages
created by the construction of the Homol’ovi cluster are

particularly interesting in the nature of the variability
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Table 3.1 Homol’ovi Villages, after Adams 2002

Name Total Rooms # of Plazas Occupation Period
Chevelon 500 3 1285-1390
CottonWood 120 1 1285-1360
Homol’ovi I 1,100 4 1285-1390
Homol’oviII 1,200 3 1350-1400
Homol’oviIll 45 1 1285-1305

1325-1375
Homol’ovi IV~ 200 1 1360-1285
Jackrabbit Ruin 120 1 1285-1305
1350-1375

represented in both construction materials and village plans.
This chapter will describe the environmental setting,
chronology, and general patterning that has been observed in
village forms and construction patterns for all of the sites
of the Homol’ovi cluster. The physical structure of the
village of Homol’ovi I will then be described and documented
in detail. An analysis of the spatial patterning of Homol'’ovi
village sites will then be used to demonstrate that the
development and utilization of the plaza-oriented pueblo form
is a type of spatial manipulation that represents an example

of true architectural production as defined in Chapter 1.
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The Physical Setting of the Homol’ovi Ruins Cluster

The seven villages of the Homol’ovi cluster occupy a
geographic setting defined and created by the Little Colorado
River. The word “Homol’'ovi” is a Hopi term for the low mounds
or buttes (Lange 1998) that were formed as water draining into
the river eroded its way through the Shinarump and Moenkopi
sandstone formations (Adams 2002). Over millions of years
along the Little Colorado drainage, poorly cemented sandstones
and clays of the Chinle formation gradually were washed
downstream, except where durable sandstone could stop or slow
the erosion. Where such sandstone occurred, small conical
buttes with “capstones” remained in place as the remainder of
the geologic landscape subsided. The resulting landscape forms
a shallow basin bounded by higher topography in all directions.
Near the river are wide floodplains, cobble terraces, low
mesas and the hundreds of low conical bedrock buttes from
which the Homol’ovi villages were named.

This portion of the middle Little Colorado River basin
has been classified as part of the Upper Sonoran Life Zone,
and is included in the Great Basin Desertscrub of the Great

Basin Desert (Lowe (1964:36-37). The climate of this region,
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situated above 1200 m has been called the “cool, dry, steppe
climate” (USDA et. al. 1981). Elevations of sites in the
Homol’ovi cluster range from 1466 m to 1530 m (Lange 1998:1).
Perhaps the most visible climatic feature of the region is the
pattern of strong winds created by constriction of the prevailing
air currents over the Mogollon Rim to the south. These winds
can often sustain high speeds, creating sand dunes, and
conditions of low humidity that can be unfavorable for farming
(Lange 1998:8) . Temperatures are generally mild ranging from
averages of -1 to 0 degrees Celsius in January to 16 to 27
degrees Celsius in July (Lange 1998:8). An average 180 frost-
free days provides the opportunity for successful maize
agriculture, but high variability in first and last killing
frosts presented a challenge to prehistoric farmers in the
region (Lange 1998:8). Precipitation in the region is mainly
provided by patterns of summer convectional “monsoon” storms
from July though September. But with only an annual average of
20.5 cm (USDA et al 2003) of precipitation, agricultural
production is generally limited to akchin or irrigation-based

watering techniques.
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The Homol’ovi region is now the site of the modern town
of Winslow, Arizona, yet the landscape of the region has been
assumed to be relatively unchanged since prehistoric times,
except for the impacts of cattle ranching on grassland biotic
communities and water management practices that have altered
the nature of the Little Colorado River (Lange 1998:1)

The Culture History of the Homol’ovi Region

Lange (1998) has divided the settlement of the Homol'’ovi
region into three periods. The Early period (Basketmaker III
through Pueblo I) is defined as dating from CE 620 to 890, the
Middle period (Pueblo II and III) dates from 1000 to 1225, and
Late (Pueblo 1V) period from 1260 to 1400. The dates are
derived from radiocarbon and ceramic cross dating techniques.
Each period of occupation is directly linked to regional
processes of migration, settlement, and abandonment that are
strongly influenced by regional climatic patterns.

Adams (2002) research on the Homol’ovi cluster has
documented that the pace and scale of human occupation of the
middle Little Colorado River basin is interwoven with the
regional climate and climate’s effect on the Little Colorado

River. Without an agricultural mode of subsistence, life in
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this area would have been extremely difficult. Once akchin
techniques and irrigation-based agriculture were introduced,
the basin could support sizable prehistoric populations as
long as the river remained a reliable gsource of water. Seasonally
occupied villages are established along the middle Little
Colorado River as early as the Basketmaker II period (Lange
1998; Young 1989) but it is not until the Pueblo IV period that
permanent sedentary villages are established in the region
(Adams 2002:223).

Based upon Anthony’s (1990) model of human decision making
processes in regards to migration, Adams (2002) documents a
relationship between climatic patterns in the Southwest and
migration into and out of the middle Little Colorado Basin.
When climatic conditions in the Southwest tend towards years
wetter that normal, the marginally productive agricultural
potential of the Homol’ovi region, combined with the high
probability of seasonal flooding tend to create a “push”
factor. The marginal conditions convince people to move from
the region to places where farming is going to be more productive.
When regional climatic conditions tend towards drier than

normal years, the floodplain of the middle Little Colorado
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River becomes a more stable source of permanent water, and
agricultural production by dry-farming and particularly
irrigation-based agriculture produce a strong “pull” factor,
influencing migration into the region.

Research on the early villages of the Homol’ovi region
indicates that the region was known to be a marginal place for
subsistence agriculture, as indicated by the short term or
seasonal occupations of villages such as HP36 (Young 1996).
Early and Middle period settlements in the Middle Little
Colorado Basin generally occurred only when conditions throughout
the Southwest tended towards periods of low precipitation
(Adams 2002; Lange 1998; Young 1996). During these periods,
low stream flows for the Little Colorado River provided
conditions that minimized risks inherent in dry farming in the
river’s floodplain.

Young’s (1996, 1999) excavations of Early and Middle
period settlements in the middle Little Colorado basin indicate
that the region was entirely abandoned by 1225, based upon
both ceramic cross dating and radiocarbon evidence. Not
surprisingly, stream flow reconstructions by Van West (1996)

and Lange (1998) indicate that the period between 1225 and
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1260 were periodsg of higher precipitation. This climatic shift
would have resulted in seasonal flooding along the middle
Little Colorado and better yields for agricultural pursuits in
surrounding areas such as Andersen Mesa, Tusayan, Silver Creek,
and Upper Little Colorado regions.
Regional Patterning

The beginning of the Pueblo IV period represents a time
of sweeping changes in the demography, political and social
organization, and economy of the prehistoric Southwest (Adams
1991, 2002; Adams and Duff n.d.; Adler 1989; Bernardini 1998;
Cordell et al. 1994; Duff 1998; Haury 1958; LeBlanc 1999;
Lyons 2003; Mills 1998; Potter 1998). Regions previously densely
settled by smaller settlements consisting of kin based production
groups are abandoned with populations moving to join existing
villages or founding new settlements in areas previously sparsely
inhabited. This results in the aggregation of populations
into discrete settlement clusters as discussed in the
introduction to this chapter. The abandonment of the Pueblo
ITI settlements in the Four Corners and Kayenta regions results

in thousands of people migrating across the Southwest (Adams



120

2002:101; Cameron 1995; Clark 2001, Haury 1958, Lindsay 1987;
Lyons 2002; Mills 1998; Reid and Whittlesey 1990)

Some of the more commonly citied theories for explaining
the demographic upheaval that results in aggregation of
prehistoric populations into discrete clusters of very large
prehistoric villages or towns concern warfare (Haas and Creamer
1993; Leblanc 1999; Wilcox and Haas 1994), political
centralization (Lightfoot 1984; Upham 1982), environmental
stress (Cordell 1984, 1997; Dean et al. 1994), and the
development of regional religious institutions (Adams 1991,
1996; Crown 1994)

A number of scholars have explored the hypothegig that
warfare may have been endemic at the end of the Pueblo III
period, prompting regional patterns of aggregation. Haas and
Creamer (1993) examined the ways that Kayenta settlements were
arranged in defensive topographic settings, with complex systems
of regional surveillance and signaling. Wilcox and Haas (1994)
examine the material correlates that may be used to infer
defensive orientation in settlement structures and offensive
orientation in the ability to marshal human resources towards

warfare. LeBlanc (1999) argues that the extensive spaces
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between settlement clusters represent strategic buffer zones
between warring factiong of prehistoric groups. In addition,
he argues that population clusters with higher populations
would have had offensive and defensive advantages during
confrontations with other groups or factions (LeBlanc 1999).

Prior to theories of warfare, the evidence presented by
environmental reconstructions from dendrochronological studies
convinced many archaeologists that the period known as the
“great drought” (Dean et al. 1994) was responsible for the
shift in population distributions that characterize the Pueblo
IV period (Cordell 1984, 1997; McGregor 1965; Willey 1966).
Warfare is seen as a factor that causes populations to aggregate
in order to band together for common defense.

The evidence for both warfare and climatic degradation
are compelling arguments for prompting major demographic shifts
during the Pueblo IV period, but these factors fail to completely
explain the reorganization of prehistoric settlement patterns.
Van West’s (1996) paleoclimatic reconstructions for the great
drought period indicate that the drop in precipitation in the
Four Corners region was not so severe as to preclude agricultural

production at a subsistence level for at least some of the
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region’s population. It seems a logical conclusion that defensive
posturing in village plans (particularly in light of a temporal
pattern of climatic degradation) is strong evidence for the
perceived potential for conflict, but the evidence for the
large-scale warfare inferred by LeBlanc (1999) is still lacking.

As Adams (2002:101) notes, both of these factors may have
had importance in the decisions that led to regional patterns
of aggregation, but they fail to explain why the pattern was
maintained after temporary threats of warfare and drought had
abated. Social aggregation in the Southwest was not a new
concept. Large aggregated settlements occurred during the
late 800’s in places like McPhee Village (Ware 2003), Chaco
Canyon in the 1100’s, and in the Four Corners region in the
early 1200’'s. In each of these examples, social aggregation
fails to maintain a stable or permanent settlement pattern, as
evidenced by the abandonment of each of these examples after
two or three generations of use (Adams 2002:100). The primary
difference in the pattern of social aggregation in the Pueblo
IV period is that, in this case, the aggregated villages are
mostly successful with the primary settlement clusters surviving

into the historic era. A notable exception to this pattern is
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the abandonment of the Homol'ovi cluster, which will be explored
below. This process is illustrated by Doelle and Hill’s (2003)
reconstructions of the demography of the Southwest during the
Pueblo III, IV, and Proto-Historic periods (Figures 3.3 through
3.5).

Explaining why the aggregation of the early Pueblo IV
becomes a generally stable pattern of settlement is a central
issue in the study of the evolution of Puebloan social systems.
As discussed in Chapter 2, this is the period of time when
western Puebloan villages adopt the plaza-oriented settlement
structure that was first utilized in the Upper Little Colorado
Basin and Mimbres regiong (Adams 1991), with small kivas still
being used, but great kivas generally falling into disuse.
However, see Reid and Montgomery (1999) for a differing
perspective on the use of great kivas in the Western Pueblo
region.

The adoption of the plaza-oriented village configuration
is identified by Adams as a material correlate that reflects
development of a new system of social organization that is
linked to the development of the Katsina religion in Puebloan

society (Adams 1991, 1996, 2001). Regardless of what theoretical
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Figure 3.3,Population
density from AD 1300-
1350, contour lines
from lite to dark rep-
resent 10, 50, 100,250
and 500 persons per 100
square km. After Dolle
and Hill (2003).

Figure 3.4,Population
density from AD 1400-
1450, contour lines
from lite to dark rep-
resent 10, 50, 100,250
and 500 persons per 100
square km. After Dolle
and Hill (2003).

Figure 3.5, Population
density from AD 1450-
1500, contour linesg
from lite to dark rep-
resent 10, 50, 100,250
and 500 persons per 100
square km. After Dolle
and Hill (2003).



125

approach is used to explain this dramatic change in Puebloan
social, political, economic, and religious organization, the
end result of this change creates a relatively stable pattern
of settlement for the period from CE 1300 to 1400. However by
the end of the fourteenth century the plaza-oriented pueblo
forms begin to be replaced by a modified version of the front
oriented pueblo (Adams 1991; Potter 1998). As evidenced by
communities like Orayvi and Zuni, plaza oriented forms give
way to an open space system that is best described as a street-
oriented community, particularly in the case of Orayvi (Cameron
1999) . Communities or settlement clusters existing or established
by around 1400 achieve residential stability for at least 5
centuries after these changes occur. Thus the Pueblo IV period
results in the development of successful social systems that
remain in place to this day.

By examining this transformation from a spatial
perspective, a number of interesting questions can be identified
and explored. How did the waysg that space was used within the
built environment of Pueblo IV period structure day to day
interaction and reflect the changes in social organization

that would have occurred with the dramatic increase in mean
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village size? How did the development of plaza-oriented
pueblos serve the needs of Puebloan peoples? Potter’s (1998)
research led to the conclusion that the plaza-oriented pueblo
represented a type of “hyper-integrative” strategy that was
ultimately discarded as being either too inflexible or failing
to be sufficiently integrative to successfully maintain the
types of integration necessary to sustain the social organization
of the late Pueblo IV period settlements.

Hillier et al, (1976) and Hillier and Leaman’s (1976)
early work in the study of space syntax, posited a slightly
different conclusion about the nature of what he called “central
space” syntactic patterning. He saw the type of central space
syntax that is represented in the ways that plaza-oriented
pueblos utilize open space as a highly artificial type of
village building layout. That is, the development of village
forms where structures are arranged around a central space are
the result of the utilization of a mode of political power
that governs the spatial organization of the village forms.
This type of centralized planning results in an inherently
unstable open space system that both masks inequality and

enforces a type of spatial integration that fails to adequately
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reflect the reality of the types of social integration that
takes place within the village itself.

The Homol’ovi cluster provides an opportunity to evaluate
how Hillier’s concepts of space syntax can be used to analyze
changes in the spatial organization of wvillage forms that
reflect upon possible changes in social integration. A central
topic of this study will be a critical evaluation of how the
types of spatial integration measured by space syntax techniques
can be used to develop correlates for the study of social
integration.

The villages of Homol’'ovi represent a set of sites in
which two communities exhibit the front oriented pattern of
spatial organization (Homol’ovi III and Homol’ovi IV) and four
communities that represent the plaza-oriented village form
(Homol’ovi II, Cottonwood Creek, Jackrabbit Ruin, and Chevelon
Ruin) and one pueblo (Homol’ovi I) that apparently utilized
first a front-oriented open space structure that is converted
to a plaza-centered orientation during the middle of its
occupation. The remodeling of the open space structure of
Homol’ovi I will provide an ideal case study for analysis,

providing the opportunity to examine syntactic patterning
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before and after the spatial transformation. It seems highly
likely that this transformation also occurred at Cottonwood
Creek, Jackrabbit Ruin, and Chevelon Ruin (Adams 2002), but a
lack of definitive mapping data on these villages precludes
the chance to examine the spatial configuration before the
transformations to plaza-oriented village forms.
THE VILLAGES OF HOMOL'OQOVI

Before syntactical analysis of the Homol’ovi sites 1is
conducted, it will be useful tb briefly review the sites that
will form the basis of this research. The sites will be
reviewed in the chronological order in which they were founded.
Colton (1956) defined two archaeological phases for the Middle
Little Colorado River, based upon two distinct types of ceramics
utilized in the region. The Tuwiuca Phase was based on villages
using Winslow Orange Ware and has been dated from CE 1260 to
1330 by Adams (1991, 2002). The Homol'’'ovi Phase is based on
the presence of the distinctive coal-fired Jeddito Yellow Ware
and is believed to date to CE 1330 to 1400 (Adams 1991, 2002).
LaMotta (n.d.) has refined the Homol’ovi Phase into Early,
Middle and Late periods by analyzing the seriation of Jeddito

Yellow Ware frequencies in relation to chronologically sensitive
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attributes of the pottery including vessel rim forms, rim-to-
banding line distances as well as C* data collected at Homol’ovi.
The Pueblo IV sgettlement of the Middle Little Colorado River
Basin begins with the founding of Homol’ovi IV, named Tuwiuca
Pueblo by Colton (1956).
Homol'’ovi IV

The ca. 200-room pueblo of Homol’ovi IV (Figure 3.6) was
founded around CE 1260, after a thirty to thirty-five vyear
hiatus in the occupation of the Middle Little Colorado River
Basin. The dates of occupation were determined by ceramic
cross dating, with the presence of Jeddito Black-on-orange and
a lack of any Hopi Yellow Ware types used to provide a terminal
date for the abandonment of the site. The village was constructed
on top of a 15 meter high butte capped with Moenkopi Sandstone.
The site is situated so that construction took place above the
floodplain of the river, and provided an excellent view of the
basin, particularly from the top of the site. Once again, the
pace of settlement in the Middle Little Colorado Basin is
influenced by the nature of the river’s behavior. Kolbe
(1991) and Van West’s (1996) mean stream flow reconstructions

indicate that the period from the mid 1250’s to 1280’'s was a
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Figure 3.6 Plan View of Homol’ovi IV.
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time of variable conditions on the river, making floodplain
settlement a high risk proposition (Adams 2002). The abandonment
of Homol'ovi IV occurs in the 1280’'s when dryer conditions
prevail, affording people the ability to settle on the river’s
flood plain.

The village’s founding population is inferred to have
come from the Tusayan region, both architectural style and
ceramic evidence indicates the settlement of Homol'ovi IV was
conducted by immigrants from the Hopi Mesa region (Adams 2002;
Lyons 2003).

The village consisted of 25 rooms on the top of the
bedrock butte, with another 150-175 rooms arranged in concentric
rows down the eastern and southern faces of the butte. Abutment
and bonding data tend to indicate that after the rooms were
constructed on the top of the butte; additional suites of 4 to
6 rooms were added, beginning at the upper eastern edge of the
site, and cascading down slope and to the west.

Homol’ovi IV was the focus of field research by the
Homol’ovi Research Program (HRP) during the summer of 1989.
Excavations focused upon defining and delineating the open

plaza area to the south of the pueblo, excavating a midden
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deposit to provide ceramics for cross dating, locating kivas
and other possibly integrative architecture, conducting an
abutment and bonding study on walls visible on the surface of
the site, and excavating a sample of pueblo rooms on the lower
portions of the site. A total of 10 structures and 25 square
meters of plaza space were excavated, with a total of 101
rooms and approximately 450 wall segments were located and
documented by the abutment and bonding study.

Ritual Spaces

Excavations on the open space at Homol’ovi IV revealed
three formally prepared plaza surfaces that showed signs of
intentional preparation. The plaza space was unbounded to the
south, east and west. Two small pit structures (Structures 1
and 2) were excavated that were interpreted to be kivas, but a
great kiva was not found during this field season. A great
kiva may have been present, but interviews with local residents
have indicated that such a structure may have been completely
disturbed by looting in 1960’s.

Domestic Spaces

The excavations on pueblo rooms on the lower slopes of

Homol’ovi IV located two storage structures (Structures 4 and
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5), two habitation rooms (Structures 201 and 404), and two
rooms that a particular function could not be assigned due to
severe damage from looting and pot hunting (Structures 10 and
303). The general pattern of construction utilized Moenkopi
sandstone, readily available on the site, set in a reddish
silty clay mortar. Designations for room function relied upon
the presence or absence of hearth features in the floors of
the structure. All of the structures excavated during the 1989
field season consisted of single story construction, only four
or five rooms documented in the abutment and bonding study
appeared to have been two gtories in height.

Spatial Patterning

Despite the construction of the pueblo on the top and
sides of the bedrock butte, the site’s spatial layout is
essentially that of the front-facing pueblo. This is particularly
evident when examining the site’s initial construction on the
top of the butte. The topography of the site precludes access
to the rooms built on the bedrock cap from any direction
except the south and southwestern sides of the top of the
butte, providing a clear directional orientation to the

settlement. This pattern is maintained in the ways that the
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village expanded down the southern face of the butte’s slope,
and is further confirmed by the location of all of the village'’s
integrative spaces, arranged to the south of the village.

The patterning of the construction of Homol’ovi IV is
agglomerative in nature. There is very little evidence that
there was any type of construction in a “ladder” form (Adams
2002; Cameron 1999; Mills 1998) or the types of large roomblock
construction that would allow for an inference that construction
of the village was being coordinated above a household level
of organization.

The amount of cultural fill below structures 201 and

303 indicate that the pace of construction at Homol’'ovi IV
took place in multiple stages. Midden deposits (30 to 80 cm
thick) from the early part of the occupation had time to
accumulate at the base of the butte before the construction of
the suites of rooms on the lower portion of the site (Adams
1989) . In addition, there was also evidence that the sloping
surface of the butte was culturally modified by cutting into
the ground to provide a level surface for construction.

Another spatial feature that bears consideration is the

concentration of rock art to the west of the pueblo construction.
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The panels of pictographs were pecked into sandstone boulders
on the western side of the village. Although there was ample
opportunity to create additional rock art to the north and
eastern gides of the wvillage, all of the site’s petroglyphs
are located on the western side of the site. The arrangement
of the bedrock boulders that exhibit the petroglyphs is such
that two large spaces are bounded on four sides by boulders
covered in pecked stone glyphs. It is not hard to imagine how
these spaces might have been used for behaviors relating to
cultural reproduction, the bounded spaces serving as places
for public gatherings, story telling, or religious observances.
As Chapter 4 will illustrate, Homol’ovi IV provides a
number of particular challenges for the application of space
syntax analysis. The three dimensional nature of the “stacked”
or cascading rows of concentric rooms as well as the mix of
natural and culturally bounded spaces will require significant
modification of the techniques of spatial analysis to develop
measures of systems of spatial integration.
Regional Drought and Settlement Patterns in CE 1280 - 1300
The period from the CE 1270’s to 1300 marks the height of

the great drought across the Southwest (Dean et al. 1996).
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Stream-flow reconstructions for the Little Colorado River for
this time period indicate that dry conditions prevailed for
the middle Little Colorado region (Adams 2002; Kolbe 1991;
Lange 1998; Van West 1996) In the Homol’ovi Region, the risks
of settlement and irrigation farming on the floodplain were
mitigated by drier climatic conditions. Based upon Anonthy’s
(1990) model of the decision-making processes involved in
human migration, Adams (2002) postulates that the middle Little
Colorado region became an ideal candidate for migration into
the region. The obvious major push factor that would encourage
populations to migrate away from established settlements in
the Kayenta, Tusayan, Andersen Mesa, upper Little Colorado,
and Silver Creek Regions was the drought. Major pull factors
interpreted by Adams to draw populations into the region were
the presence of arable land and a reliable source of water for
farming, an existing base of knowledge about the region based
upon the centuries of sporadic seasonal settlement as documented
by Lange (1998) and Young (1996), and the existence of a small
population at Homol’ovi IV that was presumably able to
communicate the fact that the middle Colorado River basin

could now support extensive floodplain farming. In addition,



137

Adams (2002) points out that all of the above factors could
have led to an expression of territorialism in which the
desire to maintain political control of an agriculturally
productive region leads to an increased pace of in-migration.

All of these factors must have been a strong draw to the
region, as five major settlements (Homol’ovi I, Homol’ovi III,
Cottonwood Creek, Chevelon and Jackrabbit) are founded sometime
around 1285 (Adamg 2002). Homol’ovi IV is abandoned, with the
village population presumably moving to one or more of the new
settlements. Adams (2002) identifies Homol’ovi I as the most
likely candidate for resettlement of the Homol’ovi IV population.

Homol’ovi I

Homol’ovi I was one of the longest-lived villages in the
region, (CE 1285 to 1390,) and this lengthy occupation resulted
in the generation of some of the most complex examples of
pueblo construction in the middle Little Colorado Basin (Adams
2002; LaMotta n.d.). At the peak of the village’s occupation
(Figure 3.7) 1t consisted of 1100 rooms. However, based upon
the chronology of settlement and the number of excavated room

spaces found to have been abandoned and reused as middens,
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Adams (2002) infers that a maximum of 600 of these rooms would
have been in use at any given time.

Architectural Documentation

The village was excavated by HRP during the 1995-1999
field seasons, with smaller testing and mapping research
conducted in 1994, 2000, and 2001 (See Figure 3.8). Excavations
focused on the village’s domestic, ritual and open spaces.
Evaluation of the villages open spaces resulted in extensive
testing of all four of the villages plaza spaces, as well as a
number of test trenches outside of the pueblo walls. A total
of 50 non-kiva structures were excavated. (Adams 2002). Nine
structures believed to have served ritual functions were
excavated, with some additional testing in one other ritual
structure. Seventy five square meters of plaza and extramural
gspace were also tested (ibid.). These excavations resulted in
the testing of 6.36 percent of the estimated surface rooms, 15
to 20 percent of the site’'s ritual structures and 3.75 percent
of the village’s open space areas {(ibid).

The mapping of exposed walls segments documented 899 wall
segments. These wall segments provided enough information to

complete a conjectural map of all of the ground floor rooms or
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“room cellg” (Riggs 2002) that should be present at Homol’ovi
I (see Figur¢ 3.8). Based upon this figure, it is reasonable
to expect that the village contained roughly 623 ground floor
rooms, constructed from an estimated 1338 wall segments. If
the count of rooms and walls 1s accurate, then HRP's
documentation of 899 walls represents a sample of 67 percent
of the upper portion of wall segments.

A wall corner study recorded abutment and bonding
relationships for 333 wall corners. While an exact estimate
for the number of wall corners at Homol’'ovi I is problematic,
it stands to reason that with approximately 623 ground floor
rooms (Figure 3.8) we should expect that this count represents
roughly 14 percent of the roughly 2400 wall bonds or abutments
to be expected for this many rooms.

For each wall segment that was exposed by excavation, a
wall documentation form was used to record specific metric and
compositional data. Based upon these data a basic description
of the walls at Homol’ovi can be generated. The walls were
constructed from either stacked Moenkopi sandstone or adobe
bricks (See Figure 3.9). The general trend in this construction

was for the northern portion of the village to be constructed
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primarily from stone masonry, while the southern portion of
the wvillage, particularly the roomblocks surrounding the
southern plaza, were built from adobe brick. As will be
discussed below, there is a demonstrated chronological pattern
in this distribution, with the older portions of the village
being constructed primarily from sandstone, while later portions
of the wvillage are built using adobe bricks. However, the
presence of adobe brick architecture in some of the earliest
structures built on the site indicates that adobe brick
construction techniques were well understood from the very
beginning of the habitation of the site.

The Chronology of Construction at Homol‘ovi I:

Initial Construction Patterns.

Excavations on Homol’ovi I revealed an extremely complex
sequence of construction episodes that begin with the
construction of small discrete roomblocks and end with a
massive plaza-oriented pueblo. Adams (1991, 1996, 2002)
describes the spatial transformations that have been inferred
through the analysis of the use-life of pueblo rooms to develop

a basic chronology of the village’s morphology.
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As mentioned above Lamotta (n.d) has conducted extensive
studies of the chronology of deposits from excavated structures
at Homol’ovi I and has concluded that the village occupation
can be divided into 4 separate periods (See Table 3.2). Lamotta’s
methodology for dating deposits for Homol’ovi I is based upon
the relative frequency of decorated Jeddito Yellow Ware (JYW)
ceramics to other decorated ceramics.

LaMotta postulates that JYW ceramics first arrive in the
Homol''ovi Region around CE 1330, and then the frequency of JYW
used at the site increases through time. LaMotta’s findings
indicate that deposits containing high percentages of JYW
ceramics indicate later period deposits. These findings provide
a useful means for separating the various construction episodes
at Homol’ovi. However, one problem with Lamotta’s (personal
communication 2003) technique results in some measure of

Table 3.2 Lamotta’s Chronology of Deposits at Homol’ovi

I after Lamotta (n.d.) and Colton (1956)

Phase Name Start End
Tuwiuca Phase 1290* 1330
Early Homol'’ovi Phase 1330 1365
Middle Homol'’ovi Phase 1365 1385
Late Homol’ovi Phase 1385 1400

' Colton Assigns the beginning of the Tuwiuca Phase to
AD 1260, however, the occupation at Homol’ovi I has been
inferred by Lamotta to begin at AD 1290.
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ambiguity with the period he defines as the Middle Homol’ovi
Phase (MHP). As deposits with low frequencies of JYW can be
dated to the Early Homol’ovi Phase (EHP) and deposits with
high frequencies of JYW can be dated to the Late Homol’ovi
Phase (LHP) it stands to reason that the MHP deposits with
roughly 40-60% of the decorated ceramics should date to the
middle of this chronology, but these deposits may also represent
deposits that were mixed in prehistory, resulting in an averaging
of JYW frequencies. Because of this problem, the MHP designation

will be avoided in this research (See Table 3.3).

Table 3.3 - Time Periods Used in this Research

Phase Name Start End
Tuwiuca Phase 1290 1330
Early Homol’'ovi Phase 1330 1375
Late Homol’ovi Phase 1375 1400

Adams (2002) sees the roomblocks created at the founding
of Homol’ovi I to be the result of a process of 1ladder
construction, where groups of people (inferred to be organized
in groups larger than single households) build separate blocks
of connected rooms by first building a pair of parallel walls,

and then subdividing the spaces between these walls to create
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individual room cells. Based upon data from the cornering
study, five roomblocks could be identified as exhibiting ladder
construction (Figure 3.10). For the sake of convenience these
roomblocks will be referred too by the HRP room numbering
gsystem (i.e. as shown in Figure 3.10, the ladder constructed
roomblock along the eastern edge of the site will be called
the 400 area ladder roomblock). It is probable that these are
only portions of the total number of roomblocks built with
ladder construction techniques, as excavations on a number of
structures revealed complex patterns of room remodeling that
have obscured abutment and bonding patterns. Adams (2002)
shows typical examples of these roomblocks, each containing 7
to 15 rooms and utilizing a two-story household pattern where
domestic or living rooms were situated over storage rooms on
the lower floor. Typically, these structures utilize some
type of ritual or integrative structure attached to the front
or end of the roomblocks. Adams sees this type of construction
as the “logical outcome of the most efficient way to construct
housing for a large migratory segment” (Adams 2002:129-130;

Anthony 1990; Cameron 1995; Mills 1998).
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The next process to occur in the growth of the village
results in the connection of the discrete roomblocks (Adams
2002) to form a large mass of pueblo rooms that exhibit a type
of structure often called an agglomerated pueblo (Mills 1998).
Adams (2002) notes that the structures used to link roomblocks
tend to have inferred ritual functions, possibly indicating a
tripartite division of social organization. The roomblocks
contain groups of households that are linked (as evidenced by
the ladder construction episodes) by a localized lineage or
clan-based system, and then the structural joining of these
roomblocks implies a higher level of social linkage, possibly
representing the development or architectural recognition of
sodality based social systems.

Evidence for this type of linkage can be seen in the
northern end of the village, at the intersection of the 700
area roomblock and the 500 area roomblock. (See Figure 3.11).
Abutment and bonding pattérns show how a suite of five rooms
ig inserted between the northern 700 roomblock and the southern
500 area roomblock. The focal structure of these rooms is
Structure 729 which, based upon the presence of a shrine and

etched designs in the room’s wall plaster, has been interpreted
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to serve ritual functions. This structure contained doorways
to the new rooms (Structures 709 and 704), a door to a room on
the existing northern roomblock (Structure 730) and a window
to a room to the gouth (701). Adams (2002) infers that none of
the new rooms were used for purely domestic functions, but
instead served as ritual and ceremonial storage space for some
type of sodality based social organization.

The presence of a Tuwiuca Phase deposit in Structure 701
containing articulated turkey remains along with ceramic
offerings indicates that this construction episode and the
linking of these roomblocks took place sometime prior to the
beginning of Lamotta’s Early Homol'’ovi Phase.

A more mundane pattern of village growth can be inferred
from the abutment and bonding patterns immediately surrounding
the roomblocks that used ladder construction. Examining the
abutment and bonding patterns for these adjacent rooms a
pattern emerges of rooms being added to fill the interior
spaces first bounded by the ladder roomblocks (See Figure
3.12). This patterning indicates that the open space created
by the initial construction of the ladder roomblocks were not

the types of areas that represented plazas with prohibitions
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against new buildings, a measure of the sanctity of spaces
that were represented by later plaza spaces (Adams 2002).
Instead of utilizing interior open space for plaza or courtyard
functions, these spaces were the preferred location for new
construction as the pueblo grew. Instead, the plaza space for
Homol’ovi I during this time period was to the immediate south
of the village, which apparently was the preferred location
for the construction of small and medium-sized kivas.

The Chronology of Construction at Homol’ovi I:

The Tuwiuca Phase Village Plan.

The understanding of the timing of these construction
episodes will be crucial in attempting to use syntactic measures
of spatial integration on the open space systems at Homol'’ovi
I. To accomplish this task, it is necessary to define a plan
view of the wvillage at each relevant phase of the villages
construction.

Examining LaMotta’s (n.d.) chronology of deposits provides
evidence that the majority of the construction processes
described in the previous section occurred in the Tuwiuca
Phase. Tuwiuca Phase ceramics characterize the deepest deposits

in the structures used to link ladder roomblocks on the northern
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and southern sides of the agglomerated pueblo (Figure 3.13).
Structure 701 contains a stratum of Tuwiuca deposits and abuts
the 700-area ladder roomblock and a roomblock to the immediate
south. Structure 209, and the early kivas 903 and 215, can be
used to assign the ladder roomblocks in the 300-area and the
400-area to the Tuwiuca Phase as well.

The 400-area ladder roomblock can also be dated to the
Tuwiuca Phase by the evidence exposed in the area 499 trenches.
These trenches revealed a compact sequence of 46 surfaces in
three meters of fill deposited along the outside edge of the
400-area ladder roomblock. These surfaces showed signs of
deliberate preparation and contained numerous features
associated with mortuary ritual. JYW ceramics were only found
on surface contexts for the top six surfaces of this sequence.
The remainder of fill separating these surfaces contained just
a trace of JYW, the presence of which is probably due to rodent
disturbances or excavator error. As these surfaces were built
directly against the exterior wall of the 400-area ladder
roomblock. The initial construction of this set of rooms can
be assigned to the Tuwiuca Phase. Given that the Tuwiuca

occupation of Homol’ovi I lasted from CE 1290 to 1330, an
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intriguing argument can be made that the preparation of the 40

pre-JYW surfaces in this area was an annual activity at Homol’ovi

LaMotta (n.d) dates the lower deposits in Structure 3, a
possible kiva on the southern edge of a ladder roomblock, to
the Tuwiuca phase, but the data for the remainder of the site
remains somewhat ambiguous. Abutment and bonding data can be
used to link six structures associated with the construction
of Structure 3 to this phase as well. Excavations in a number
of areas to south of the Tuwiuca Phase kivas indicate that
this space was being used as a midden, with trash deposits
accumulating in this area.

Determining the dates for the remainder of the structures
for the Tuwiuca period is problematic. The dating of deposits
within structures can only be used to infer the latest date of
possible construction. The remainder of structures tested in
the interior of the pueblo all contain deposits that date to
after the beginning of the Early Homol’ovi Phase (Lamotta
n.d.). This, of course, does not mean that these structures
could not have been constructed during the Tuwiuca Phase, but

they were only filled with deposits after the EHP began.



156

As mentioned above, a well-defined site plan is crucial
to studies utilizing space syntax theory, but it is clear from
the available data that such a plan is going to be unavailable.
However it is possible to infer the most likely scenarios of
pueblo construction, and then compare and contrast how differing
conjectural schemes affect the analysis of the site’s spatial
patterning. Therefore it will be a useful exercise to attempt
to develop some logical basis from which to reconstruct the
initial plan of the Tuwiuca Phase occupation of Homol’ovi I.

The most logical basis on which to date construction
episodes is the nature of the deposits on which the building
took place. Early construction at Homol’ovi I begins with
walls being constructed on top of local bedrock. This pattern
immediately precludes construction of many of the rooms on the
southern edge of the site. The next logical step is to infer
that the major episodes of ladder roomblock construction
described above can be safely dated to the Tuwiuca Phase.
These structures are constructed on bedrock, as confirmed by
excavations in Structures 650 and 652 and contain f£ill dating
to the Early Homol’ovi Period. Based upon this reasoning,

Figure 3.13 summarizes the available data for known or inferred
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Tuwiuca Phase constructions. Structures known to date to later
periods have been removed from the plan view.

Abutment and bonding data described above can be used to
infer how the pueblo grew from this point, but further definition
of the Tuwiuca phase site plan is extremely problematic.
Adams (2002) infers that the village size at this point should
be fairly small with perhaps 135 rooms. If we add to this plan
the rooms immediately abutted to the 79 rooms that we can
infer dated to the Tuwiuca ladder-constructed roomblocks (Figure
3.14) we can add an additional 44 structures. Once again,
based on abutment and bonding studies (Pollack 1995) it is
likely that the 3 westernmost rows of rooms are later additions,
so these will be removed from consideration.

The one exception to these later westernmost rooms is a
row of rooms on southwestern edge of the site that might be an
early ladder-constructed roomblock. The row of rooms illustrated
in Figure 3.14 exhibits the same type of abutment and bonding
relationships degcribed for the ladder constructed roomblocks,
that is, the core row of rooms forms a space in which new rooms
radiate off. This potential ladder roomblock is also at a

different orientation than the rest of the construction on the
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site, and this change in orientation appears to affect the
orientation of the Tuwiuca Phase rooms to the south and east.

These arguments provide a possible picture of the early
settlement of Homol’ovi I, but it is clear that this is at best
a simple conjecture of the Tuwiuca Phase settlement. Further
research and architectural documentation will need to be
conducted to define the plan of the site during this occupation.
Figure 3.14 provides what is best considered a minimum and
maximum plan view of the Tuwiuca Phase village. This period
of occupation could have likely consisted of between 70 and
230 ground floor room cells.

The spatial organization of the Tuwiuca Phase occupation
of Homol’ovi I, even with a tenuously defined site plan, does
inform this research on some basic issues of gspatial organization
for the period when the village can be described as an
agglomerative pueblo. Patterning in where new rooms could be
added to the existing ladder roomblocks indicates that village
construction was prohibited from areas to the south and east
of the village.

The area to the immediate south of the roomblocks was

treated as an unbounded plaza space with the construction of
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kivas signifying the space’s ritual functions. In this regard,
there are some indications that this space retained some of
the basic features of the front-oriented pueblo form. The
construction of the roomblock associated with Structure 3
bounds this space to the west, and the construction of what
Adamg (2002) has termed a “ritual precinct” consisting of a
kiva (Structure 203/215/263), a structure that is later converted
into a “piki house” (Structure 209), and a possible ceremonial
storage room (Structure 310) defines the eastern edge of this
early plaza space (see Figure 3.8). A following section of
this chapter will describe evidence for a similar construction
pattern at the contemporaneous village of Homol’ovi III.

The excavations in the densely layered surfaces of the 499
trenches along the outside of the eastern wall of the pueblo
(see Figure 3.8) indicate that this space was treated quite
differently than the rest of the open space systems at Homol’ovi
I. Fewkes (1898, 1904) describes this area as a place utilized
for burials. While excavations by HRP revealed no evidence of
Human remains in the area, the 46 prepared surfaces revealed
thin deposits of unburned maize and other vegetal deposits as

well as a feature interpreted as a type of shrine or soil-
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glyph that was identified by elders of the Hopi Tribe (Adams
2002) . This space may have been some type of previously
unidentified mortuary plaza. Fewkes (1904) description of a
formal cemetery in the immediate proximity of this space tends
to support the interpreted function of this area.

Spatially, the open space of the 499 area is situated on
the opposite side of a massive two story wall construction,
which in most front oriented pueblo layouts would be considered
the back side of the village. While the agglomerated pueblo
form utilized in the Tuwiuca period occupation of Homol'ovi I
lacks the clear axial front-to-back arrangement common to
front-oriented pueblos, there are apparently similar uses of
space that have been adapted to a village form that still
allows for village growth to the west and north sides of the
village.

The Chronology of Construction at Homol’ovi I:
The Early Homol’ovi Phase Village Plan.

The accurate definition of wvillage plans for the Early
Homol’ovi Phase is much easier to define. The majority of

rooms excavated at Homol’ovi I contain deposits dating to the
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Early Homol’ovi Phase (See Figure 3.15). These deposits are
created by the residents of Homol’ovi when abandoning rooms,
and reusing them for the deposition of trash deposits. The key
issues for understanding changes in village form for this
period regard the timing of the creation of plaza spaces.

Adams (1991, 2002) sees the construction of formally
bounded plaza spaces as the result of a regional process tied
to the arrival of Homol’ovi II and the Katsina Religion.
However, Lamotta’s (n.d.) chronology tends to indicate that
the construction of the 100 and 200 roomblocks, which defines
the village’s south plaza, takes place in the Early Homol’ovi
Period, prior to the construction of Homol’ovi II. For the
purposes of this study, I intend to examine the transformation
of spaces at Homol’ovi I in relation to what is definitively
known about the village form. To avoid chronological
complications I intend to utilize a village plan that defines
the village at the end of the early Homol’ovi Period.

The other complication in the development of a village
plan for this time period is the timing of the conversion of
village interior space from domestic structures to plaza or

courtyard spaces. These courtyards represent direct evidence
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that rooms in the middle of the pueblo were intentionally
dismantled and filled with domestic trash, ritual-related
trash (Adams 2002; Walker 1995), and architectural debris to
create small interior plaza spaces. Understanding the timing
of these events will be critical for any type of study on the
structure of open space systems at Homol’ovi I. However in
the east plaza and the southeast plaza, the plaza deposits
date to the Late Homol’ovi Period (Lamotta n.d.) and the fill
that they rest upon date to the Early Homol’ovi Period. Deposits
in the west plaza, based upon data from excavations in structure
661, indicate that this plaza space was created during the
Late Homol’ovi Phase.

Once again, it will be useful to conduct spatial
studies on a wvariety of possible scenarios. Figure 3.16
illustrates one probable village plan at the end of the Early
Homol’ovi Phase, with the south plaza, the east plaza, and the
southeastern plaza all in place by this time. This scenario
represents the possibility that the activities involved with
the preparation and maintenance of plaza surfaces in the Late
Homol’ovi Phase have obscured or obliterated the Early Homol’ovi

Phase plaza deposits. Figure 3.17 represents a scenario in
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which the east plaza and southeastern plaza are constructed in
the Late Homol'ovi Period.

This research, and the conjectural plans generated above,
also suffer from a lack of data on the boundary of construction
for the west side of the village. The western row of room cells
has been removed in these figures, but it may be necessary to
include these rooms in analysis of open space gsystem.

By the end of the Early Homol’ovi Period (CE 1375) if the
scenario described in Figure 3.16 is correct, the open space
system of the village has been completely transformed from the
modified or agglomerated pueblo oriented form to a plaza
oriented pueblo layout. The use of small kiva forms continues,
as evidenced by the remodeling of the early kiva structure 263
into the later kiva (structure 215) that occupies the same
room cell. Plaza space within the village is changed from an
open, unbounded plaza to the south into an enclosed plaza
space. As described in chapter 2, this transformation reflects
the conversion of open plaza spaces into a space that reflects
the spatial morphology of the great kiva (Adams 1991, 2002).

Although much has been written about the integrative

functions of the great kiva, allowing for the participation of
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entire village populations in integrative ritual (Adams 1989,
1991, 1996, 2002; Adler 1989), Chagnon (2002) notes that the
need for segregated spaces for smaller ritual performance is
not abated. This pattern is reflected in the construction of
the new large kiva (Structure 901 - see Figure 3.17) within
the formally bounded plaza space.

Because the boundaries of the Tuwiuca and Early Homol’ovi
Phase plans of Homol’ovi I are incompletely known, available
information will be used to develop and test ways that variation
in the morphology of village plans affects the analytical
system used. If the analysis of differing scenarios of pueblo
plans does not significantly alter the general results of the
analysis, then there should be enough data to develop a basic
analysis of the syntax of the village’s open space gystem,
particularly compared with what is know of the later occupation
of the village.

The Chronology of Construction at Homol’ovi I:
The Late Homol’ovi Phase Village Plan.
Reconstructing the plan of Homol’'ovi I for the Late

Homol’ovi Phase is a much simpler task, as the mapping of
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known walls and the dating of plaza surfaces creates a largely
complete village plan (see Figure 3.18). This period represents
the village near the time of abandonment.

The only uncertainty remaining in the study of spatial
patterning at Homol’'ovi I concerns the timing of episodes of
individual room abandonment and the gquestion of whether or not
the plaza was completely enclosed, or retained an opening in
the southwestern corner of the pueblo. The plan view represented
by figure 3.18 shows this space as an opening providing access
to the plaza space. This plan is questionable as this was also
the location of drainage from the bowl shaped depression that
was formed after village abandonment. It is quite possible
that this space once contained an intact roomblock that was
removed by post abandonment erosional processes.

The clearing of the spaces for the construction of the
three interior plaza or courtyard spaces took place over rooms
that had been abandoned and filled with trash. It is quite
possible that many other rooms outside the plaza courtyard
spaces had been abandoned and were being used for the deposition

of trash during the Late Homol’ovi Phase.
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One interesting detail provided by Lamotta’s (n.d.) study
of the chronology of the deposits at Homol’ovi was the relative
longevity of some of the rooms spaces within the village. The
space utilized as Kiva 263/215 was constructed in the Tuwiuca
Phase and utilized through the Late Homol’ovi Phase. This
structure had a functional use life that lasted between 45 to
85 years, assuming that it was reused as a ritual midden at the
beginning of the Late Homol’ovi Period. Structures 728/729,
417/418, and 661, all show similar evidence for relatively
long use lives.

Potential for the use of Space Syntax Theory

Given the data presented above, it is clear that sorting
out the chronology of these spatial transformations to provide
the level of detail to enable a complete gsyntactic analysis of
the open space systems at Homol’ovi I will not be possible.
However, as mentioned above it will be possible to evaluate
the methodology of space syntax analysis by developing a
series of possible conjectural scenarios to study open space
systems at Homol’ovi I given the potential variations in site
plan given above. When these data are compared with similar

analyses of the open space systems at better documented villages
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within the study area, this research will be able to effectively
evaluate the concept of spatial integration and how this idea
concerning the configuration of open space systems may or may
not inform anthropologists about systems of social integration.
Homol’ovi III

Homol’ovi III (Figure 3.19) was a small 50-room pueblo
village that was first occupied from 1285 to 1305, and then
reoccupied (possibly seasonally) from 1325 to 1375 (Adams
2001) . The Homol’ovi Research Program conducted excavations
on the village for five field seasons from 1985 to 1989.
Roughly 40 percent of the village’s rooms and 100 square
meters of plaza and extramural space were excavated, providing
the most detailed documentation of any of the Homol’ovi pueblos.

The village is an excellent example of the front-oriented
pueblo. The site is arranged as a long row of 2 to 3 rooms
oriented with the long axis 35 degrees west of north (Adams
2001) . The site is constructed on top of an aeolian sand dune
on the upper terrace of the Little Colorado floodplain, and
numerous deposits within the site’s pit structures indicate
that the wvillage underwent frequent episodes of flooding,

including one deposit that is believed to mark the end of the
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site’s first period of occupation (Adams 2001:34). The site
exhibited a complex series of plaza surfaces that defined the
southern edge of the site. These surfaces offered a means by
which the chronology of construction episodes could be defined,
allowing for a detailed reconstruction of the pace of the

village’s growth and the assignment of contemporanaity between



174

individual constructions of surface rooms, plaza features,
and pit structures.

Excavations revealed that the site was initially founded
between CE 1276 and 1290 and was probably occupied for roughly
20 years during the first period of occupation (Adams 2001).
During this period of occupation the pueblo began as a single
row of 13 masonry rooms (Figure 3.20) to which another 7 rooms
were added shortly thereafter. The initial occupation also
utilized two or three small kivas (Structures 34 and 37, the
third possible kiva, Structure 43 was not excavated) and one
great kiva (Structure 38) situated in the plaza space to the
south of the roomblock (Adams 2001).

At the end of the site’s first occupation, sometime
around CE 1300, 20 more surface structures had been added to
the roomblock (Figure 3.21). These rooms were built with
coursed adobe or adobe bricks. The earlier small kiva (Structure
34) was abandoned and a new kiva (Structure 32) had been
constructed. The site was then abandoned, probably due to
flooding as Kolbe’s (1991) reconstruction of stream flow
indicates that the Little Colorado River had increased discharge

rates to the point that occupation of the floodplain from 1300
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Figure 3.20 Plan View of the Founder Phase, Homol’ovi III.
After Adams (2001).

to 1332 would have been a risky proposition (Adams 2001).
Thick flood-deposited silts covering the floors of the kivas
(Structures 32 and 38) provide additional evidence that flooding
prompted the initial abandonment of the village (Adams 2001).
It is believed by Adams (2001) that the population of Homol’ovi

III moved to join the village of Homol’ovi I.
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Excavations in the later occupation of the village indicate
that sometime after 1330 the site was reused as a seasonal
farming village, most likely by the descendants of the original
population who had relocated to Homol’ovi I. The secondary
reoccupation of Homol’ovi ITI has been split into two phases,
with the first occupation beginning in the 1330’s being used

for very short occupations of a few days at time (Figure
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the village having been occupied for entire growing seasons
(Adams 2001:39-46) .

The seasonal occupants first reused a number of surface
structures for domestic living rooms and utilized most of the
other surface rooms and the earlier kivas as middens. A lack

of storage rooms and kivas during this occupation has been
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Figure 3.22 Plan View of Middle Phase occupation of
Homol’ovi III. After Adams (2001).
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Figure 3.23 Plan View of Late Phase occupation of Homol’ovi
III. After Adams (2001).

inferred as evidence for the short-term residents living nearby
at the village of Homol’ovi I. The later occupation shows a
different pattern with the construction of new rooms, including
a grinding room (Structure 14) and a small kiva (Structure
31) . The presence of human and avian burials from this time

period in late occupation rooms has been interpreted as
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evidence that the late occupation of the site represented a
period of longer seasonal occupation (Adams 2001).

Integrative or Ritual Spaces

The spatial patterning of the integrative spaces at
Homol’ovi III tends to mirror the general trends of the front-
oriented pueblo. The village plaza space was evidently used
for ritual, as indicated by a pair of shrine features (Adams
1999, 2001). The presence of of roasting pits and turkey pens
also indicated that the space served domestic functions as
well. Village wide, possible high-level (Adler 1989) integrative
behaviors could have been accommodated during the early period
of occupation by the presence of the great kiva. Smallér
segments of the village populations could have performed low-
level integrative ritual behaviors in the small kivas that
were present during all periods of the village’s year-round
occupation. The chronology of small kiva use indicates that
at least one such structure was in use during the founding,
early and late occupations, but it is likely that during the
early occupation when village population was at peak levels,
two or more small kivas were being used simultaneously. During

the late seasonal occupation, only one small kiva is utilized
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and the comparatively small size of this structure argues for
a much smaller settlement population.

Domestic Spaces

The detailed chronology for Homol’ovi III as outlined by
Adams (2001) provides a means by which the production of
domestic structures can be studied in depth. The initial
founding occupation (around CE 1285) of the village utilized
ladder construction (Adams 2001). The walls were constructed
of stacked greenish-gray Moenkopi sandstone quarried from a
nearby source. This first row of masonry rooms on the site
apparently was evenly split between living rooms and storage
rooms, as inferred from the presence or absence of hearth
features (Adams 2001). This pattern is interpreted by Adams to
represent the presence of six to seven households living at
the founder occupation of the site. Curiously, all of the
known doorways for this occupation opened on to the plaza
area, but it is not clear if these doors were late additions to
the walls, providing openings to rooms built during the next
phase of construction.

The next period of occupation, which Adams calls the

Early Phase, represents the construction of additional suites
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of roomg on the site. A second row of rooms is added to the
gsouth of the original roomblock and two sets of rooms are
added to create a third row on the east and west ends of the
site. The construction pattern for these rooms utilizes a
slightly different technique, as stone masonry walls are only
used for wallsgs that serve as exterior walls. Interior walls
are instead built from coursed adobe. Adobe walls were also
probably used to add a second story to some of the original 13
rooms. As these rooms are generally added to the southern
face of the original roomblock, they are built on top of the
prepared plaza surface used by the village’s founder population.
However, there are indications that part of this plaza space
is being intentionally preserved in the patterning of
construction of the third row of rooms on either end of the
site. By not adding additional rooms over the plaza in the
middle of the pueblo, this portion of the plaza remains intact
during this phase of occupation (Adams 2001:36).

By the end of the Early Phase of occupation (CE 1305),
Adams (2001) sees the use of 15 sguites of two to three surface

rooms serving the needs of roughly 75 people. Such an arrangement
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would provide ample space for storage and the separation of
spaces for day-to-day domestic activities.

As mentioned above, the Middle Phase of occupation (post
CE 1330) represents a period of time that the village would
have been primarily reused for short stays at the village by
nearby residents of Homol’ovi I. During this occupation there
is no evidence for the construction of new structures, but
there is evidence for the remodeling of existing rooms with
new floors, and the replacement of some roofs, as inferred by
the salvage of primary roof beams from the now abandoned
kivas. Some 10 rooms are re-occupied during this time, and all
but one room contain hearths. Adams sees this lack of storage
rooms as yet more evidence for very short stays during the
reuse of the site during the Middle Phase of occupation.

The last phase of occupation at Homol’ovi III (presumably
sometime between CE 1350 and 1375) represents a period of
increased utilization of the site. Remodeling and reuse of
existing structures continues, and three new surface structures
and a new small kiva are constructed. Two of the new surface
structures are habitation rooms that are built to adjoin the

existing roomblock in the plaza spaces in the middle portion
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of the pueblo, on top of plaza surfaces that had previously
been avoided for new construction. A room for grinding corn
is remodeled on the western side of the roomblock as well
(Adams 2001). Adams interprets the construction of these new
habitation and grinding rooms as indicative of the reuse of
the pueblo as a farming village that is permanently inhabited
during the entire growing season. The presence of infant
burials, food preparation features and ritual deposits, indicated
by bird burials, and a small kiva are all used as evidence for
the use of the gite by households for more than simple short
term reuse of the site (Adams 2001:44-45)

Spatial Patterning

The chronology of Homol’ovi III defined by Adams provides
a detailed study in the spatial organization of the front-
oriented pueblo. The axial arrangement of the site provides a
clear separation of spaces between the front and back of the
pueblo, with the southeastern, front side of the gite clearly
the preferred location of both domestic and sacred behaviors.
The ways that the continued reuse of the site exhibits patterns
of construction, use (for habitation, ritual, or storage) and

then conversion to middens informs ug on the basic issues of
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day-to-day use of space in the prehistoric occupations of the
‘Homol’ovi pueblos. The ways that plaza surfaces are prepared,
and the ways that features within the plazas are constructed
informs us on the basic ways that plaza spaces at Homol’ovi
III served both domestic and ritual functions. The avoidance
of construction on the plaza during the Early Phase of occupation
and the ways that new construction avoided or impinged upon
the central plaza space can be used to infer the importance of
the plaza space during different periods of the site’s use.
The number and type of kivas being used at any given time
provides important information on the scale of ritual behaviors
being conducted by the village’s residents.

Homol’ovi III will provide an ideal case study in the
application of space syntax analysis. The small number of
spaces to be analyzed and the well documented wvillage plans
should provide an excellent means for testing the implied
relationships between the types of spatial integration measured
by space syntax techniques, and the types of systems of social
integration inferred by the archaeological analysis of

prehistoric Puebloan villages.
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Cottonwood Creek Ruin

The village of Cottonwood Creek Pueblo is situated on a
small mesa overlooking the confluence of the Little Colorado
River and Cottonwood Creek (See Figure 3.1). The 120 room
pueblo was first constructed as a small aggregated pueblo
around CE 1280. Much like the village of Homol’ovi I, the
village plan was converted to a plaza-oriented layout in the
mid fourteenth century (Adams 2002). Unfortunately, the site
was so heavily disturbed by both the construction of a Masonic
temple and pothunting-based vandalism that the village cannot
be included in this analysis.

Jackrabbit Ruin

The site of Jackrabbit Ruin (Figure 3.24) sits on a low
bluff overlooking the fioodplain of the Little Colorado River.
The village was tested and mapped by Walker in 1997 as part of
the New Mexico State University Archaeological Field School.
Four rooms and a single kiva were excavated during the 1997
field research season.

Based upon ceramic evidence found by Walker, the village
began as a small 30-room front-oriented pueblo that was occupied

for a short period of time from around CE 1280 to 1300 (Adams
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2002). The village was then unoccupied for roughly 50 years,
and then reestablished by a larger population in CE 1350. The
second occupation of the site added an additional 90 rooms to
the village, with the rooms organized into three new roomblocks
surrounding a large open plaza space. This conversion of the
village plan to a plaza oriented layout coincides with similar
conversions of spatial plans at the rest of the Homol'’ovi
villages and the construction of the massive pueblo of Homol'’ovi
II (Adams 2002).

Most of the rooms tested were found to have been severely
impacted by pothunting so a detailed description of domestic
and ritual structures is not possible. Additional testing in
plaza areas revealed that any possible constructed plaza surfaces
had been removed by erosion (Adams 2002).

Despite the lack of detailed excavations on the village,
the severe pothunting of the pueblo exposed enough structural
remains to allow for the generation of a fairly complete plan
of the site. This plan will provide the means for a basic
analysis of the syntactical properties of the village’s open

space system.
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Chevelon Ruin

Located at the eastern boundary of the Homol’ovi Ruins
Cluster (see Figure 3.1), the village of Chevelon sits on a
low hill overlooking the confluence of Chevelon Creek and the
Little Colorado River. The village (Figure 3.25) was founded
as a 100-room, agglomerated pueblo around CE 1280, and was
successively enlarged by the addition of new roomblocks to
become a 500 room plaza-oriented pueblo around CE 1350 (Adams
2002) .

There are a number of factors in the plan of the village
of Chevelon that make this pueblo rather unique compared to
the rest of the Homol’ovi pueblos. These differences are
reflected in the gpatial form of the roomblocks and the size
of the village’s plaza.

Rather than arranging roomblocks by linear rows of rooms,
one set of room constructions at Chevelon were arranged on
curvilinear arcs (Adams 2003). This initial construction of
roughly 70 rooms appears to have been centered on a kiwva that
was constructed near the highest point of the bluff, and then
rows of rooms were constructed that followed the contours of

the landform. This construction pattern resulted in the
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Figure 3.25 Plan View of Chevelon Ruin, by Richard Lange.

construction of a roomblock with a rounded, vaguely triangular

spatial configuration. As mentioned above, construction at
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Homol’ovi IV also utilized rows of rooms in a similar curvilinear
spatial configuration, but Homol’ovi IV was still constructed
using the front-oriented village plan. No such spatial logic
is present for this portion of Chevelon Ruin, in fact, access
to the central kiva space is provided by a hallway opening to
the north of the village, inverting the pattern evident at the
rest of the Homol’ovi villages, where the northern or eastern
sides of the pueblos are traditionally the back sides of the
villages.

A second large roomblock was constructed just to the east
of the rounded triangular roomblock, sitting on a relatively
low, flat portion of the bluff. This set of rooms follows a
more standard spatial logic, with rooms being added in a more
agglomerative fashion in fairly straight rows of rooms. The
initial results from HRP’s 2003 excavations on Chevelon Ruin
have yet to be analyzed, so there is no evidence available to
be able to discuss the timing of the construction of these two
roomblocks. However, given the construction patterning at
Homol’ovi IV, with the first constructions taking place on the
higher portion of the site, it seems logical to suspect that

the rounded roomblock was the first construction on the site.
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The second factor that makes the plan of Chevelon Ruin
quite different from the layouts of the other Homol’ovi villages
is the sgize of the largest of the wvillage plaza spaces
constructed. Based upon dates provided by the analysis of
ceramics on the site, Adams (2002) has concluded that the
construction of the three major roomblocks that enclose the
plaza space dates to around CE 1350. This late modification to
the village created a plaza space of about 3500 square meters.
Chevelon represents the third largest village of the Homol’ovi
Ruin cluster, but contains the second largest plaza space of
the Homol’ovi pueblos.

The structure of the open space of Chevelon Ruin, although
intriguing, unfortunately cannot be included in this analysis.
HRP investigations on the site have just completed the first
full season of field research, and the boundaries of all of
the suspected plaza spaces have yet to be defined. As will be
further explained in Chapter 4 one of the drawbacks of using
space syntax theory for the analysis of open space systemg is
that the methodology requires a fairly complete site plan in
order to investigate systems of spatial integration. However,

Chevelon Ruin will provide an excellent means of testing the
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results of this research, once further testing has revealed
and delineated all of the plaza spaces at the site.
Homol’ovi II

The construction of the 1200 room pueblo of Homol’ovi II
(Figure 3.26) marks a major transition point in the history of
the Homol'’'ovi cluster. The village apparently represents the
migration of an extremely large group of people to the Middle
Little Colorado Basin sometime between CE 1350 and 1375 (Adams
1991, 2002; Lamotta n.d.) Homol’ovi II is constructed in a
very short period of time, utilizing a plaza-oriented settlement
structure.

Evidence can be seen for a rapid period of directed
construction in a nearly single episode in the use of ladder
construction techniques for the entire wvillage. The first
structure built dn the site is the massive unbroken wall that
runs along the northern two-thirds of the village. Once this
wall had been constructed the remainder of the village was
constructed by the addition of massive roomblocks defining
three main plazas. The construction of Homol’ovi II takes

place at the same time that the rest of the villages at
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Homol'’ovi are converted from front oriented or agglomerative
settlement structures to plaza-oriented plans (Adams 2002:150).

The village of Homol’ovi II was the focus of three field
seasons and three smaller field research projects by the HRP.
Twenty-seven surface rooms, 7 kivas and numerous extramural
and plaza spaces were also tested. Extensive pothunting-based
vandalism exposed enough of the village’s walls for a fairly
precise map to be generated by the Museum of Northern Arizona
in 1982, and the HRP refined this plan throughout the field
research sessions (Adams 2002)

Integrative Spaces

The most obvious patterning regarding presumably
integrative gpaces at Homol’ovi II is the presence of the
three very large plaza spaces. These plazas and the relationship
to the roomblocks that surround them represent perhaps the
best illustration of Adams (2002:159) proposal of the spatial
equivalency of great kivas and plaza-oriented pueblos and the
“institutionalization” of village communal space (Adams
2002:158) .

The presence of 40 or more kivas within the plaza spaces

further refines the spatial system of possibly integrative
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spaces within Homol’ovi II. The plazas provide spaces for the
inclusion of all village residents in both day-to-day interaction
and socially integrative ritual (presumably, in the case of
Homol’ovi II, as a part of the Katsina religion (Adams 1991)).
Kivas, by the very nature of their restricted size, add elements
of exclusionary practice to this system. Within the plaza-
and-kiva spatial arrangement, therefore, a spatial system
exists with the potential to both integrate and segregate
members of the community (Adams 1991, 2002; Chagnon 2001).
Adams sees the division or segregation of space represented by
this pattern to be based upon kinship distinctions, based upon
the sizes of the kivas used. This division utilized a three
part system, with small, medium, and large structures; but
large and medium kivas apparently served similar roles.
Spatial patterning in the construction sequence at
Homol’ovi II, as well as the patterning in plaza features also
provides information on the social uses of plaza space at the
village. Unlike patterning at Homol’'ovi I, but much like the
spatial patterning visible in the construction of the early
period at Homol’'ovi III, the bounded plaza spaces at Homol'ovi

IT are set aside upon the initial construction of the first
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roomblocks. Because the occupation of Homol’ovi II was fairly
short, at most a 50-year span of occupation (Adams 2002),
there is limited evidence for expansion of the village. However,
where there is evidence for new construction of roomg, these
roomg are constructed to the exterior side of the wvillage
roomblocks. New constructions within bounded plaza spaces are
avoided, except for the construction of kivas (Adams and Adams
1999; Adams 2002).

Excavations in Homol'ovi II’s roomblocks also revealed
the presence of non-kiva rooms interpreted to have ritual
functions. One structure contained evidence for a room that
is often interpreted, based upon ethnographic accounts of
historic period Hopi architecture (Adams 1980), to have served
the needs of a clan, lineage, or sodality. One such structure
contained a small shrine with etchings of animal or supernatural
creatures, carved into the room’s wall plaster.

Domestic Spaces

The excavation of domestic gspaces at Homol’ovi II revealed
what Adams (1983) defined as a standard pattern of Puebloan
households, based upon his excavations and architectural

documentation of Walpi Village on the Hopi Mesas. Households,
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as evidenced by the excavation of suites of rooms in the
roomblock to the immediate south of the central plaza, consisted
of rows of rooms aligned perpendicular to plaza spaces. These
rooms typically had an entryway through the roof of a single
story room on the edge of the plaza, and then a suite of one or
two story rooms extending behind this room, with all of the
rooms linked by internal doorways or hatchways with ladders
(Adams 2002) . The spatial patterning found by Adams at Walpi,
and exhibited at Homol’ovi II, was for the entryway and second
story rooms to be used as habitation rooms with the first
story rooms used as storage structures (Adams 2002).
Excavations of the extramural spaces outside of the pueblo
also yielded evidence on the domestic use of sgpace in non-
habitation contexts. Excavations to the south of the pueblo
revealed an extensive use of roofed extramural spaces. The
presence of numerous post-molds and roof-fall deposits were
used to infer that this roofed space represented the presence
of a very large ramada that extended along the southern edge
of the site. The ramada area also contained a number of small

hearths and roasting pits that indicate the space was being
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used for a wide variety of domestic functions (Adams and Adams
1999; Adams 2002)

Further excavations of extramural spaces to the immediate
north of the pueblo revealed a quite different pattern. This
space was located on the opposite side of the massive, two
story ladder roomblock that was constructed first on the site.
On this side of the site, excavations revealed a number of
secondary burials that have been interpreted to be the remains
of residents of an earlier pithouse village that was located
beneath the site of Homol‘ovi IT adjacent to the north extramural
area (Adams and Adams 1999). As the formal cemetery areas of
Homol’ovi II have been identified in other locations, these
remains are inferred to have been encountered by the builders
of Homol’ovi II during the initial construction of the pueblo,
reburied in a long trench and borrow pits on the northern
exterior of the village.

Spatial Patterning

As mentioned above, the plaza oriented structure of
Homol’ovi II is one of the best case studies for the spatial
equivalency of the forms of the plaza-oriented pueblo and the

great kiva. It is also interesting that the pueblo retains
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some elements of the front oriented pueblo. The massive first
roomblock constructed on the site follows the edge of a low
sand dune, with a fairly steep slope to the north. The remainder
of pueblo is constructed on gently sloping areas to the south
of this roomblock. This construction pattern creates an axial
arrangement with the back of the pueblo to the north, and the
front of the pueblo to the south.

Homol’ovi II presents an excellent case study in Potter’s
(1998) notion of the “hyper-integrative” pueblo. The plan of
Homol’ovi II exhibits exactly the sort of restricted access to
plaza spaces that Potter uses a variant of space syntax
techniques to infer that the plazas were strongly integrative
spaces for the residents of the villages that were constructed
in a plaza-oriented fashion. However, his analysis does not
address the other half of space syntax theory; that is, how
space syntax techniques (particularly the analysis of settlement
depth (Hillier and Hanson 1984)) attempt to quantify the
spatial relationships that structure interaction between
residents of a given spatial system and those outside of that
system. If plaza-oriented village plans represent the hyper-

integration of village residents, what can be said of how the
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systems of spatial integration structure the relations of
villages residents and visitors, or other outsiders to the
village?

One type of relationship between residents and outsider
relations that could logically be expected to be a factor in
the spatial patterning of prehistoric interactions at Homol’ovi
IT is that of trade. The vast majority (89%) of the decorated
ceramic assemblage at Homol’ovi II consists of yellow ware
that was manufactured in the Hopi mesa region (Hays 1991;
Adams 2002) . Adams uses this evidence, as well as the ubiquity
of evidence for the agricultural production of cotton and
finished cotton goods, to infer that prehistoric trade must
have been a major component of the prehistoric economy of the
Homol’ovi pueblos. Hillier and Hanson (1984) note that trade
has definite impacts in the cross-cultural patterning of spatial
relationships of village and town forms. They postulate that
towns that utilize trade as a major component of daily life
need to utilize a “shallow” syntactical pattern to allow
outsiders easy access to places where trade occurs. If Potter’s
premise that plaza-centric pueblo plans are hyper-integrative

in the restriction of access to plaza spaces for village
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residents (a “deep” syntactical structure), then perhaps it is
the ramada area at Homol’'ovi II where we should see evidence
for the types of syntactically shallow places where trade
could be accommodated.
SUMMARY

The life histories of the villages of the Homol’ovi
cluster provide a set of examples of how the spatial orientation
of puebloan villages become transformed from the utilization
of a front-oriented settlement plan to village layouts that
reflect plaza-oriented constructions. This transformation
undoubtedly had profound impacts in the ways that buildings,
architecture, and open space systems structure the ceremonial
or ritual life of ancient Puebloans and the day-to-day patterns
of social interactions that Bordeieu (1984) and Hillier (1996)
view as being critical to the production and reproduction of
human culture. The methodology of space syntax analysis has
been posited as one means to quantify how the configuration of
open space systems influences social interactions. The remainder
of this research will apply these analyses to evaluate how the
spatial integration statistics generated by space syntax can

be used to infer patterns of social integration.
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CHAPTER 4: SPACE SYNTAX AND THE ANALYSIS OF
SPATIAL INTEGRATION IN SMALL SETTLEMENTS
The most far reaching changes in the
evolution of societies have either been involved
in or led to profound shifts in spatial form and
in the relation of society to its spatial milieu:
these shifts appear not to be so much as a by-
product of the social changes, but intrinsic to

them, and even to some extent causative of them
(Hillier and Hanson 1984:27).

Over the past thirty years, Hillier and his colleagues at
the Bartlett School of Architecture and Planning at the
University College London have been developing a set of theories
to understand the nature of spatial configurations in the
built environment (Hillier et al. 1976; Hanson and Hillier
1987; Hillier et al. 1989; Hillier and Hanson 1984; Hillier
1985, 1989, 1996; Peponis et al. 1988). Loosely grouped under
the title of space syntax, this set of theoretical approaches
to the study of spatial configuration has been utilized to
develop a number of methods for quantifying and analyzing the
nature of spatial relationships embedded in the built
environment. These methods have evolved through time, with
some analytical approaches leading to theoretical “dead ends”
while other concepts have led to specific insights on human

gspatial behaviors.
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Not surprisingly, a number of archaeologists have utilized
the tools provided by space syntax to generate insights on
past behaviors through the analysis of spatial patterning in
the archaeological record. However, an argument can be made
that much of the information required for space syntax analysis
(such as detailed plans that record patterns of access or
permeability within built structures) limit archaeological
applications of space syntax methodology (Cooper 1995; Ferguson
1996) . This argument is particularly valid in the analysis of
the structure of open space represented by small-scale
settlements (Ferguson 1996). Much of space syntax theory is
dedicated to the study of modern urban forms utilizing western
patterns of streets systems and discrete buildings. The
historical particulars of Puebloan buildings are a relatively
poor fit to the basic assumptions upon which the analytical
methods of space syntax are based. Fortunately for this research,
Hillier (1996) points out that the basic concepts of space
syntax theory are relatively flexible and the development of
new methodologies is strongly encouraged (see Potter 1998).

This chapter will examine the historical development of

space syntax theory, and its applications and limitations in
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archaeological research. This research will then develop and
test a variant of space syntax methodology for the comparative
analysis of Puebloan spatial organization suitable for the
study of small-scale settlements in archaeological contexts.
THE EVOLUTION OF SPACE SYNTAX THEORY

As mentioned above, the thirty-year history of space
syntax theory has led to the development of a number of
different techniques and approaches for the study of the built
environment. This process is best described as evolutionary,
as the ideas expressed by space syntax theory have changed
through time as various techniques and approaches have either
generated significant insights leading to further utilization
and refinement, or they have been found to be lacking in
interpretive potential and been dropped by the program. This
process was described in The Social Logic of Space (Hillier
and Hanson 1984) and further documented in Space is the Machine
(Hillier 1996).

Despite the numerous theoretical and methodological cul-
de-sacs space syntax has generated, the theory has developed a
number of concepts that remain quite useful in the study of

human spatial behavior.
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Generative Grammars of the Built Environment

The first approach used by Hillier and his colleagues was
an attempt to classify the production of the built environment
as a type of grammar that was utilized by those who produced
the built environment. This approach borrowed techniques and
ideas from the study of linguistics, particularly Chomsky’s
(1965, 1969) concept of syntactic grammars for language. The
primary idea driving this approach was that spatial orders in
the built environment reflected the ordering of the social
relations of people inhabiting that particular environment
(Hillier and Hanson 1984:2). The goal of the research was to
develop a methodology for analyzing the social relations encoded
in spatial configurations that maintained a level of descriptive
autonomy, such that spatial relationships could be analyzed in
their own terms, avoiding the use of traditional anthropological
and architectural functionalist approaches to the study of
space. This approach would also need to account for wide
variationg in the form of structures and also incorporate and
interpret a variety of levels of descriptive meaning encoded
in the configuration of the built environment (Hillier and

Hanson 1984:5)
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In order to develop a descriptively autonomous methodology
utilizing a generative grammar, Hillier and his fellow colleagues
and students began by studying the relationships between the
production of individual structures, a scale which Hillier and
Hanson define as “local,” and the production of settlement
form, a scale that is referred to as “global” (Hillier and
Hanson 1984). They saw the built environment first as a type
of spatial system (Hillier and Hanson 1984:9). This system was
then viewed as the product of a process by which the built
environment’s form or morphology can be seen as the result of
restrictions on an essentially random process (Hillier and
Hanson 1984:2). The key to understanding the relationships
between individual structures at the local level and the
relationships to global settlement forms was to be able to
determine the set of rules or restrictions that constrained
people as they created new étructures.

Using this methodology, structures were viewed as
individual cells. As Hillier and Hanson pointed out, the
purpose of a building was not the building itself, but rather
the spaces contained by the building. By analyzing buildings

as a type of cell with an opening to allow for access, and
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exploring the ways these cells were grouped together, it was
believed that this approach could illuminate the basic
irreducible structures of human social relationships as
expressed through the ordering and configuration of spaces.

The study of the implications of viewing the built
environment as a spatial system generated by restrictions on a
random process led to the development of the two central
concepts that form the basis for space syntax analysis. The
topological relationships between cells (structures) could be
defined in terms of the degrees to which they exhibit properties
defined as distributed vs. nondistributed and to the degree to
which cells or spaces are arranged to be symmetrical or
asymmetrical.

The concept of distribution describes the relationship
of the local-level individual cells to the global-level of
settlement forms. When the cells are arranged in such a way
that the global form can be seen as the outcome of the application
of local rules to the production of gpace, with all structures
following the same set of locally applied generative rulesg,
then the cells are arranged in a distributed fashion. When

cells are arranged based upon a set of generative rules that
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are based upon the imposition of a higher-level cell upon the
local production of space, then this arrangement is defined as
nondistributed. This concept is viewed as a continuum as
settlements can exhibit this property in varying degrees.
Examples of this concept can be drawn from the prehistoric
Southwest. The spatial distribution of pithouse villages of
the Early Agricultural Period and early Mogollon villages
described in Chapter 3 can be seen as examples of a distributed
settlement layout. The plan views of these wvillages show
pithouses are dispersed in an almost random fashion with
apparently no strong rules for the placement of particular
pithouses. However, the grouping of three to four pithouses
around courtyards (a pattern which is inferred to represent a
single household), adds a small degree of “nondistributed-
ness” as the courtyard becomes a type of cell. Viewed from
this perspective, the superordinate cell has imposed a
nondistributed degree of ordering on the pithouses that form
the boundaries of the courtyard. At the other end of the
distributed wvs. nondistributed continuum, the spatial
configuration of Homol’ovi II shows a strongly nondistributed

configuration, with the three large plazas forming superordinate
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cells that govern the arrangement of all of the other cells,
which in this case represent individual pueblo rooms.

The second variable developed to describe the topology of
the configuration of the built environment was that of symmetry
and asymmetry. Once again, seen as a continuum, the relationship
between symmetry and asymmetry describes the degree to which
access to different cells differs in relation to each other.
Critical to this concept are the ideas of a carrier space, and
the concept of depth. The carrier space can be thought of as
the open space system in which all cells are situated. Depth
can be described as the number of cells that must be traversed
to enter another cell. The deeper a given cell is within a
spatial system, the more asymmetrical its spatial relationship
to other cells in the system. Asymmetry can also occur when a
given cell contains another cell.

To return to the example of the pithouse wvillage, the
pithouses can be said to be symmetrical in that they are all
equal to each other in depth from the carrier or open space
system of the village. One does not need to pass through any
other structures to enter the pithouse cell. However if we add

to our example a great kiva with an anteroom entryway, there
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is now an extra cell that must be traversed in order to gain
entry into the cell representing the main chamber of the
structure. In this case, a space syntax analysis would classify
the pithouses and the great kiva’s anteroom as having a depth
value of 1, while the main chamber of the great kiva would have
a depth of 2. Therefore, the differences in the relative depth
show how the sgpatial relationship of the great kiva to the
rest of the village is more asymmetric than the rest of the
structures on the site.

The two continuums of distributed vs. nondistributed and
symmetry vs. asymmetry were then used to develop a system of
descriptive notation to describe 8 basic settlement types that
were representative of the possible settlement morphologies
that could result from the possible permutations of these
basic variables. Returning to our examples above, a simple
pithouse village exhibited a nondistributed symmetrical
arrangement that was called cluster syntax. A front-oriented
pueblo like Homol’ovi III's founder stage would be classified
as a tending towards a nondistributed symmetric arrangement

called a closed cell arrangement. The plaza-oriented Homol'’ovi
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II represents an example of a non-distributed asymmetric
arrangement classified as a block or concentric syntax.
Hillier and Hanson further explored the concept of
generative grammars with the example of the “beady ring”
settlement. In this experiment, a generative grammar was
developed to create a conjectural settlement that followed
local rules that resulted in the creation of settlements that
utilized a symmetric and distributed grammar. The local rule
was simple, new cells are added to the carrier space randomly
in such a way that continuous space is maintained to the cells
access point. Cells may be joined to other cells in a face-
wise fashion (the faces or sides of individual cells are joins
so they form a single division of space), as long as the
addition of the new cell did not cut off access to a previously
existing cell (Hillier and Hanson 1984:55-62). The result of
this simulation was the generation of a conjectural settlement
pattern that closely matched the spatial structure of seventeenth
century European village forms. The beady ring concept was
used to describe the ways that the system generated patterns
of clumps of cells linked together by shared walls (allowed by

the face-wise join rule) and rings of open space that surrounded
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the building cells. The rings were described as beady as there
was variation in the size of discrete portions of the open
space system defined by the position of the cells. This quickly
led to the realization that the topoleogy of the rings of open
space reflected the degree to which spaces could be thought of
as distributed or nondistributed. A high number of rings or
high “relative ringiness” (Hillier and Hanson 1984) indicated
a low degree of spatial segregation. A low number of rings in
a given system indicate a greater degree of spatial segregation.

Hillier and Hanson describe the above example as a p-
model, or a phenotype model. The global order of the settlement
is generated by the application of rules (once again,
restrictions on a random process) at the local level. This
process is called a local to global arrangement. The opposite
of the p-model, the g-model represents the reversal of this
process. In a g-model arrangement, the global order of the
settlement is generated by the application of rules at the
global level. In a global to local arrangement settlement
morphology is governed by the imposition of superordinate

rules that delineate the position of new cells.
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It by this logic that Hillier and Hanson attempt to link
space syntax to theories of the social implications of the use
of space. Citing Durkheim’s (1964) concepts of mechanical and
organic solidarity, they posit that the organic solidarity
(thought to be representative of pre-industrial societies) of
interdependence based upon differences in society requires a
dense, well-integrated spatial system. The space required by
mechanical solidarity, in which interdependence is based upon
shared beliefs, conversely required a segregated and dispersed
spatial structure. By exploring this relationship Hillier and
Hanson (1984:18-22) conclude that in a local-to-global system,
the space of organic solidarity is based outside the household,
with households being the primary locus of ideology and social
reproduction, and exterior space being the primary locus of
the political aspects of social production. In a global-to-
local system, the reverse applies. The space of mechanical
solidarity is based outside of households, with exterior space
becoming the primary carrier of ideology. Seen, again, as a
continuum of possible settlement strategies, Hillier and Hanson
(1984:21) deduce that the more a given spatial system represents

a global-to-local strategy, the more exterior space is subject
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to control that further represents inequalities to be expected
in social relations.

This concept may have interesting implications for the
transition from front-oriented or agglomerative pueblo forms
to the plaza-oriented pueblo. From the perspective of generative
grammars, comparing the plans of Homol’ovi I’'s Tuwiuca Phase
to the end of the Early Homol'’ovi Phase there is a clear change
in the generative rules that were being used in the production
of rooms on the site. Prior to the adoption of the large south
plaza, construction on the site could be seen as a variant of
the beady ring syntax. The initial roomblocks constructed by
ladder construction were created initially as single cells
that are subdivided to create discrete buildings. At this
point the pueblo rooms are non-distributed, that is they are
built with a logic that creates a superordinate cell that is
further subdivided. From that point on, until the end of the
Tuwiuca Phase, cells are added in an agglomerative fashion,
utilizing a mandatory face-wise join rule. The beady ring rule
of preserving open space access is rendered irrelevant by the
fact that acceés to the pueblo rooms is via rooftop spaces,

rather than through an opening in a vertical wall. There
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appears to be one other rule in operation, prohibiting new
construction on the east and southern sides of the site. With
the advent of the transition to a plaza-oriented pueblo layout,
the rules for the generation of new structures changed. The
definition of a bounded plaza indicates that there was a major
change in the rules for the production of new structures.
Under the logic of generative grammars mentioned above,
the foundation of Homol’ovi I takes place with a nondistributed
strategy in which the definition of cells could be interpreted
to be related to a clan based ideoclogy as described by Adams
(2002) . Under this global-to-local settlement rule exterior
space expresses differences in the ideologies of differing
clans. The further agglomerative growth of the site utilizes a
local-to-global syntax in which the ideological expressions
are mitigated or simply not expressed. With the adoption of a
plaza-oriented pueblo form, the settlement syntax becomes
reversed to a strong global-to-local settlement syntax, which
argues that the open space structure of the village became a
space for the expression of ideology and its related aspects,

including the possibility of social control.
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Seen from the perspective of generative grammars, the
fact that all major settlements in the Puebloan region during
the Pueblo IV period adopt a plaza-oriented syntax provides an
interesting insight into the ways that village open space
gsystemg became transformed into ideological space. By CE 1350
plaza-oriented pueblos became the dominant spatial expression
of villages at this time. From the perspective of this theory
it would not be unreasonable to infer that the this type of
regional spatial transformation could represent the adoption
of some type of religious or political oxder such as the
Katsina cult as proposed by Adams (1991).

The idea of using descriptive notation to generate these
gettlement types was discarded, due to the realization that
applying generative rules to describe increasingly complex
spatial systems led to tenuous descriptions of increasingly
general sets of rules (Hillier and Hanson 1984:80) Critiques
of the concept categorized the idea as overly simplistic
(Leach 1978) . Leach found the central concepts behind generative
grammars and space syntax interesting, but doubted that an
archaeologist would be able to deduce the rules of a generative

grammar based upon the plan of an abandoned village (Cooper
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1995; Leach 1978) . While Leach’s critique of generative grammars
are for the most part accurate, it could be argued that given
a well-planned research design and a detailed archaeological
study of structural remains, a system of generative rules for
Puebloan settlements could be inferred and may be worth
additional study.
The Study of Spatial Integration

With the idea of generative grammars developed, but finding
it less than useful in understanding the relationship between
the configuration of buildings, open space structures, and
social behavior, Hillier and his colleagues at UCL turned to
further exploring the relations defined by the ideas of symmetry
and the distribution of spaces. These focused upon the role of
these concepts in understanding the pattern of interaction
between “insiders” and “outsiders” (Hillier and Hanson 1984:15).

This distinction led to the primary idea behind studies
of space syntax, which is that the configuration of gspaces in
the built environment constitutes a system of social meaning
in the way spatial arrangements structure the interactions of

two basic populations. The built environment structures the
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ways that people living inside a given spatial system interact,
and at the same time this arrangement structures the way that
these “insiders” interact with those who come from outside a
given spatial system (Hillier and Hanson 1984:15. This concept
is quite simple, but Hillier (1996) makes the point that our
intuitive understanding of spatial systems is based upon the
everyday experience of living within them, rather than being
able to describe them. In this way, specific configurations of
space are “non-disgscursive” (Hillier 1996:38). Normative
anthropological and architectural approaches to the study of
the human uses of space lack both the terminology and methodology
for discussing and exploring how the configurations of space
represented by the built environment structure, and at the
same time, reflect human social behavior.

Based upon the simple division of insiders vs. outsiders,
a theoretical approach can then be developed to begin to
express the ways that symmetry and the distribution of spaces
reflect differences in ways that spatial configurations are
utilized in the production and reproduction of human social

systems.



219

Relative Asymmetry or Spatial Integration Scores

The first way that ideas about the distribution and
morphology of spaces can be explored is in the analysis of
justified depth maps. In a process that was called gamma
analysis in The Social Logic of Space, but has since been
termed a measurement of (spatial) integration, the analysis of
spatial depth provides an ingenious methodology for measuring
the degree to which spatial configuration integrates or
segregates spaces. The analysis of relative asymmetry (R.A.)
values ranks all of the spaces in a given spatial system by
calculating the mean depth of the space from all other spaces
within the system, and then expressing that value as a ratio
of the asymmetry of that space compared to a spatial system in
which all spaces either have no depth, or all of the spaces
within the system are arranged in a linear fashion to produce
a situation of maximum possible depth. By using the formula:

R.A. = 2(md-1) / k-2)

Where MD = Mean Depth and k = the number of spaces in the
system, this calculation will produce a value from 0 to 1,

such that 0 is equal to no R.A. (maximally integrated spaces)
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and 1 is equal to a maximum possible R.A. (maximally segregated
spaces) (Hillier and Hanson 1984:108).

For small spatial systems the calculation can be performed
by drawing a series of permeability maps in which a spatial
structure is broken down into its constituent spaces and links
are drawn where there is access between spaces. By drawing
justified maps of these spaces in which each individual space
is drawn at the bottom of the graph and then all other spaces
are ranked by the depth away from this space, the mean depth
for each point in the system can be calculated, and then
inserted into the formula to determine the R.A. value of that
particular space. See Figure 4.1 for an example of this type
of analysis.

Obviously, this process becomes quite computationally
intensive as the size of the spatial system being analyzed
increases; the number of required calculations increases
geometrically with sample size. In a system with 1000 spaces,
the depth of each space in relation to all 999 others spaces
must be calculated before relative asymmetry scores can be

generated for each space. Therefore the easiest way to analyze



Calculating Relative Asymmetry

Carrier == 0

Depth map justified
to Carrier space

Calculating Mean Depth:
Depth to a = 1 and b = 1

Depth to ¢ and d each equal
2. Depth to e = 3. Total

depth to all spaces = 9,
Mean depth = (9/5) = 1.8

Calculating Relative
Asmmetry: 2 (md-1)/k-1
2(1.8 - 1)/6-1=.32

Caculating Real Realtive
Asmmetry: RA/D
.32/.241 (Hillier and
Hanson 1984:114) =1.32

221

Depth

(c) —o

Depth map justified
to space "c"

Calculating Mean Depth:
Depth to a = 1, d and
the carrier each equal 2
Depth to b and e each
equal 3. Total depth to
all spaces = 11, Mean
depth (11/5) = 2.2

Calculating Relative
Asmmetry: 2 (md-1)/k-1
2(2.2 - 1)/6-1=.64

Caculating Real Realtive
Asmmetry: RA/D

.64/.241 (Hillier and
Hanson 1984:114) = 2.66

Figure 4.1 Calculation of Relative Asymmtery with

justified Depth Maps.

large spatial systems is with the aid of specialized computer

algorithms specifically designed to calculate R.A. values.

It was quickly determined that this formula was partially

dependant upon sample size,

SO0 a correction factor must be



222

divided into the R.A. score in order to make the wvalues
comparable between spatial systems of differing sizes. It is
necessary to adjust the R.A. score by means of a pair of lookup
tables published in the Social Logic of Space to correct for
sample size issuesg. Which of the two lookup tables is used
depends upon the shape of the axial map being analyzed. Spatial
distributions that take on a diamond shape use a separate
table from distributions that appear as inverted pyramids.
Once a lookup table has been properly selected the original
sample gize is used to find the proper correction factor which
is then divided into the original relative asymmetry score to
calculate what is called the “Real Relative Asymmetry” (R.A.A.)
value, which is comparable between systems of differing sizes.

One further revision to the R.A.A. scores is used by
Hillier in the 1996 Space is the Machine volume, by taking the
mathematical reciprocal of the R.A.A. score the measure becomes
a value which Hillier simply calls an integration score. In
this research such values will be referred to as “spatial
integration” scores or values in order to avoid confusion with
the topic of social integration. By using the reciprocal value

of the R.A.A. statistic, the higher the integration score of a
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particular space, the more that space is spatially shallow to
the rest of the spatial system. Conversely, the lower the
value, the more spatially segregated a given space will be in
relation to the rest of the spatial system.

Measures of Control

The calculation of spatial integration scores is one of
several analytical methods that utilize justified depth maps
for studying the ways that the segregation of spaces can be
measured. The second approach is the concept Hillier and
Hanson (1984) define as “control.” Control is a local measure
that is calculated to express the degree to which a given
space controls access to the spaces immediately adjacent to
it. The calculation of control values is relatively simple
(see Figure 4.2), but once again can be quite computationally
intensive. To calculate control values, each space is assigned
a value of 1, and then for each individual space the number of
spaces that share connections to the individual spaces divides
this value. This value is then distributed to each connected
space. The control values “given” to each space are then

summed to create an index of control. Relatively high values



224

Spatial System Control Values
1.83 —.33
1.83 .
\/
.83

Calculating Control Values

Control Values Assigned
Each space o)
divides a
value of 1
between each
connected
space, and
assignsg that
value to the
other spaces.

a b c d e

s indicates
the space
assigning
control
values

Values are then summed .83 1.83 .83 .33 1.83 .33
to display control scores  a b ¢ d e

Figure 4.2 Calculation of Control Values with justified
Depth Maps.

for control indicate spaces that are more likely to control

access to other gspaces within the system.



225

Measures of “Ringiness”

The measure of ringiness relates to the study of distributed
vs. nondistributed spaces. Higher numbers of rings in a system,
that is multiple routes to the same space, represent increasingly
well-distributed space (Hillier and Hanson 1984:153-154). The
measure for calculating is based on first finding the maximum
number of possible spatial connections in a given spatial
gsystem, calculated as 2p-1, where p equals the number of
spaces in the given system. For example, for a spatial system
with five spaces the maximum number of rings linking these
spaces (a situation where there is access from each space to
every other spaces) equals nine rings. Relative ringiness
scores for the spatial system can then be calculated by dividing
the maximum number of possible rings by the number of rings
actually present within the spatial system.

High relative ringiness values indicate that the spaces
within the system lack the types of control of spaces that
would be expected in systems of highly segregated spaces. In a
spatial system with a number of routes to any given point, one
single space cannot control access to other spaces deeper

within the gsystem. For this reason, the control values discussed
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in the section above have become the preferred measure of
addressing the issue of distributed vs. non distributed spaces.
Application of Space Syntax to Settlements and Buildings

The analytical techniques described above form the basis
of space syntax analysis, but the ways that these methods are
applied to spaces in the real world has been the subject of a
number of revisions to space syntax methodology. Perhaps the
most substantial revision to these techniques has been in the
division of exterior and interior spaces. In the Social Logic
of Space, Hillier and Hanson (1984) view these two types of
spaces as discrete entities, using two differing methodologies
to apply the analytical methods described above. With the
publication of Space is the Machine (Hillier 1996) this division
is erased, providing the ability to study exterior and interior
gpaces as part of a continuous system. The methodologies of
analyzing interior and exterior spaces as discrete systems
will be reviewed below to provide historical perspective on
the analytical strategies that have led to the development of

the methodologies that will be used in this research.
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Exterior spaces: Axial and Convex Space Analysis

The initial goals of the space syntax program were to
study the ways that the configuration of spaces related to
patterns of human social relations, particularly the relations
of insiders and outsiders in a given gpatial system. In the
analysis of the ways that open space structured these relations
Hillier and Hanson developed a methodology (originally called
alpha analysis) suitable for the analysis of the open space
systems of human settlements.

The analytical techniques developed were based upon the
clasgification of spaces based upon the two continuums of
asymmetry-symmetry and distributed-nondistributed spaces. Once
again, symmetry is thought to be a measure of spatial
integration, and the distributed - nondistributed continuum
measures the degree to which access to certain spaces controls
access to other spaces. Hillier and Hanson (1984:97) postulate
that the higher degree of spatial integration a given space
represents indicates a tendency for the higher degree of the
integration of social categories.

The first step in the analysis of settlement open space

systems was to use plan views of the subject area to divide the
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open space of the village into two sets of spatial maps. The
first map generated from the plan view utilized the concept of
convex spaces, all open spaces visible on the plan view were
subdivided into a series of individual spaces such that each
subdivided area represented a space in which no line of site
between any two points within the bounds of that area were
blocked. The largest possible convex space would be defined on
the plan view, and then the spaces would be further subdivided
until all of the settlement or area of study were divided into
convex spaces.

The next step was to use the convex space map to generate
an axial space map. By axial space Hillier and Hanson refer to
the idea of axial lines that cross convex spaces, much like
the idea of a line of sight. Each convex space was then crossed
by at least two axial space lines, but as longer lines of sight
could cross multiple convex spaces there tended to be fewer
axial lines than convex spaces.

With these two maps drawn (see Figure 4.3) the basic
measures of space syntax described above, as well as a number

of additional measures could be applied to the maps for analysis.
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Plan View of Walpi Village, after Adams 1982
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Figure 4.3 Axial and Convex Space maps generated for
Walpi Village (After Adams 1981)

The basic measures of asymmetry, ringiness and control
utilized the axial space maps to calculate basic descriptive
statistics. Relative asymmetry was calculated by using the
intersections of axial lines as measures of connectivity, and

maps were further analyzed by highlighting the top 10 or 25
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percent as the core of axial integration. Further display and
visualization techniques could be used to highlight areas of
maximally segregated spaces. Control was calculated by the
same methodology, using intersections of axial lines to
distribute control values. Once again, the use of visualization
techniques to highlight the minimum and maximum areas of
control were strongly recommended. Ringiness could also
calculated by using axial lines as a proxy for spaces.

An additional suite of techniques was developed for
analysis of the convex and axial space maps to attempt to
determine the degree to which space could be seen to be broken
up into smaller spaces. This measure was called synchrony, and
was designed to reveal how the division of exterior space
revealed the social investment in a given space. For instance,
large spaces set aside for open-air marketplaces should be
revealed in the ways these large spaces connected to the
remainder of spaces within the system. This value was measured
by the convex articulation statistic which divided the number
of spaces in a give system by the number of buildings in the
area of study. Higher values of convex articulation indicated

the higher breakup of convex space, and lower synchrony
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throughout the system. A similar measure was created for axial
space analysis that utilized the number of axial lines divided
by the number of buildings.

Taken together, these measures could be used to categorize
the spatial structure of settlements or portions of settlements.
The measures tended to provide more information on the nature
of the relationship between residents and nonresidents of a
given settlement, because the statistics generated seemed to
be closely related to Lynch’s (1960) concepts about way-
finding and the imagability of urban environments. Long axial
and open convex sgpaces with high synchrony tended to make
urban environments more intelligible to visitors, which made
the spatial system more inviting to exploration and generated
higher probabilities of social encounters. Conversely urban
systems or areas with a high degree of segregated spaces and
low synchrony tend to make these spaces confusing to visitors,
lowering the chances of potential social encounters. Hillier
(1996:178) posits that highly segregated spaces with low
synchrony are one of the hallmarks of urban pathology, signaling

areas that tend to reflect either high crime rate districts,
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as criminal acts tend to require low visibility to the rest of
the community, or gated communities which minimize the
probability of the types of random face-to-face encounters
that are thought to be required for the social integration of
the larger community.

Interior Space Analysis

The analysis of building interiors was a much simpler
process, buildings can be analyzed as a system of spaces which
could easily be converted to justified depth maps, with
individual rooms representing the nodes of the depth map, and
doorways representing the connections between spaces. In this
sense, the justified depth maps created by syntactical analysis
are often referred to as permeability maps. This type of
analysis was originally called gamma analysis.

Hillier and Hanson (1984) utilize the strategy of analyzing
justified permeability maps to analyze the spatial configuration
of English cottages to demonstrate the ways that the segregation
and integration of gpaces reflects social meaning.

In analyzing changes in the spatial configuration of
English cottages between the seventeenth and nineteenth centuries

space syntax analysis shows how the spatial integration values
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for parlors, kitchens and living rooms remain consistent despite
major changes in the plans of these homes through time. At the
same time, the homes become more spatially segregated from
exterior space, with the exception of private garden spaces to
the backs of the homes, which become better spatially integrated
with the rest of the spaces in the home. The example illustrates
how the spatial configurations structure the interactions of
the house residents in the ways that parlors, living rooms,
and kitchens integrate space, and at the same time structure
the relations between residents and visitors, in this case
showing how English homes expressed an increased desire for
family privacy through time.
Critiques of Space Syntax Methodology

Although the innovative techniques developed by Hillier
and his colleagues at UCL provided a completely new way of
looking at the configuration of space, a number of critigques
of the theory have illustrated some of the drawbacks to the
methodology developed in the Social Logic of Space.

Leach (1978), while conceding that space syntax did, in
fact, generate new measurements of spatial variability, felt

that the theory ignored some of the more critical variables in



234

the spatial environment. Issues of scale, distance and shape
and room functions were ignored. Hillier and Hanson (1984)
avoided these issues deliberately in order to achieve the idea
of a descriptive autonomy that divorces space from either
functionalist or Cartesian perspectives.

Lawrence (1986, 1990) critiques space syntax theory as
being overly synchronic with very little attempt to address or
explain change in the spatial morphology of the built
environment. Thig view is shared by Batty (1985) who makes the
point that space syntax and the notion of generative grammars
only discusses the growth of settlements, which is obviously
only one portion of the spatial processes that take place
within any human settlement. Batty goes on to point out the
need for exact contemporaneity when conducting syntax analysis,
an issue for which archaeologists must exercise extreme caution.

Lawrence (1986) goes on to criticize the ways that the
examples cited in the Hillier and Hanson (1984) as being much
too dependant upon known variables. If the methodology truly
utilized a descriptive autonomy, then insights generated from

analyses of spatial configuration should be able to be understood
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on their own, rather than conducting analyses and then explaining
know facts in relation to the data provided.

Ledewitz (1991) thought that space syntax theory
represented groundbreaking work, however he finds fault with
the overuse of binary oppcsitions, which he describes as
relating to the same sorts of western bias that were used to
critique the work of Levi-Strauss.

One common theme that runs through almost every review of
the Social Logic of Space is the criticism of the way that the
book was written and organized (Batty 1985; Cooper 1995;
Lawrence 1986; Samson 1990). Concepts are poorly explained,
examples of critical analytical techniques are not demonstrated,
the volume lacks a detailed index and is missing a glossary to
explain the large amounts of English jargon that are used
liberally throughout the work, leaving other speakers of the
language somewhat mystified as to the meaning of certain
passages (Cooper 1995:95-99). This unfortunate trend is continued
in Hillier’'s (1996) Space 1is the Machine where there are
numerous references to particular areas of London without
either plan views or illustrations to make the author’s point,

leaving any reader without a detailed knowledge of London
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somewhat perplexed. Even the authors of the Social Logic of
Space warn readers that the second chapter is so “tortuous”
many readers may not be able to finish it (Hillier and Hanson
1984:52) .

Ferguson (1996) identifies two problems with space syntax
theory as expressed by Hillier and Hanson (1984), the most
important problem being that the basic assumption that spatial
integration is directly related to social integration remains
unproven. Another serious problem with axial and convex space
analysis ig that the spaces defined by the study can vary by
the person who has classified the settlement map (Ball and
Bustard 1992 in Ferguson 1996:23). In a classic good-news -
bad news paradox, the inter-analyst bias can now be mitigated
through the use of the “Spacebox” software for Apple Macintosh
computers, which automatically creates standardized axial and
convex maps. However, unfortunately, the software is no longer
available from the Space Syntax program at the University
College London.

The most critical problems encountered in this research
are the ways that the methodologies of axial and convex space

analyses were found to be biased in that they were really only
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functional for the analysis of western urban environments.
When a settlement to be analyzed consists of a single structure,
as are most of the villages at Homol’ovi, the analytical
techniques for studying axial and convex spaces become
meaningless, or even worse, misleading as they report statistical
measures that are more likely to be reflections of the spatial
properties of the shape used to define the settlement boundary
than the morphology of the settlement itself. Ferguson (1996:16
and 102) noted similar problems in his research on historic
period Zuni Pueblos. Another problem with axial and convex
space analysis wasgs that the software used to analyze these
systems required that all open spaces be linked through a
continuous distribution of space. Attempts to analyze spaces,
such as the courtyard-plazas of Homol’ovi I, yielded meaningless
data as there was no way to spatially link these plaza spaces
bounded by architecture to the exterior spaces outside of the
pueblo itself. The primary problem in this respect was also
noted by Ferguson (1996:102) in that the axial and convex
space analysis failed to reflect the reality of the three
dimensional nature of Puebloan spatial environments. Just as

the beady ring syntax was based upon the assumption that
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doorways only opened through vertical walls, axial and convex
space analysis is incapable of dealing with open space systems
where rooftops are used as primary access routes to internal
spaces, and as such, represent important aspects of these
villages open space systems.
Movement Economics and Spatial Integration

Three publications on space syntax theory addressed some
of the most serious shortfalls in space syntax analysis.
Hillier and colleagues (1987) conducted a cross-cultural
analysis of 75 urban settlements. Using direct observation of
the environment, as well as analysis of the plan views of the
settlements, their findings tend to confirm that relative
asymmetry (now labeled as spatial integration scores) is directly
linked to Lynch’s (1960) concept of imagability and, more
importantly, that spatial integrations scores are the best
predictor of pedestrian encounter rates. These findings are
further confirmed by Peponis and his colleagues (1989) who
studied pedestrian movement patterns within Greek towns and
neighborhoods. They conclude that not only do spatial integration
scores make the best predictors for encounter rates, but these

scores are also the best predictors of pedestrian movement,
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particularly for visitors who are unfamiliar with the setting
being examined.

These results indicate that the most useful analytical
strategies are to generate the spatial integration scores and
the control values. Numerous idiosyncratic problems limit the
use of axial and convex space analysis, but measurements of
gpatial integration tend to be a more useful statistic for
exploring issues of spatial configuration.

Finally, with Hillier’s 1996 publication of Space is the
Machine, a new methodology was developed that allowed the
inclusion of issues of scale and shape into the space syntax
analysis program. The methodology involved dividing all spaces
within a given spatial system into cells of equal size, and
then conducting spatial integration and control analysis on
the interconnected spaces. The new technique responded to
issues of scale as larger rooms or open spaces would have
larger counts of cells with higher degrees of interconnected
space within the area being measured. This methodology also
was able to incorporate the ways that the shape of a space
affected the interconnectivity of spaces within the subject

system as well. However, the most important and useful
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implication of this technique was that the division of exterior
and interior space as separate discrete systems could now be
discarded; space could be analyzed as a continuous system.
Hillier (1996:152) described this approach as a study in
movement economics, because it used spatial integration and
control scores to gauge the ways that spatial configuration
structured the movement of people and the ways that these
patterns of movement were likely to structure social interaction.
Movement becomes defined as a “fundamental correlate” of spatial
configuration.

The future of space syntax studies are said to lie in the
ways that this concept can be applied utilizing layered maps
to the analysis of human spatial configurations (Hillier
1996:143) . However, Hillier (1996:142) explicitly states that
the suggested methods of analysis are not the only ways that
space syntax theory can be utilized, and that the development
of new approaches is strongly encouraged.

RECENT ARCHAEOLOGICAL RESEARCH UTILIZING SPACE SYNTAX

Not surprisingly, space syntax has found a fairly receptive
audience in archaeological research, because many of the goals

of space syntax research coincide with archaeological approaches
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to the study of the built environment (Cooper 1995). Where
space syntax theory develops a descriptive autonomy to describe
the spaces of the built environment, a lack of evidence can
often force archaeologists to view gpaces in a similar fashion.
Even when well-preserved assemblages of artifacts and floor
features allow classifications of room types (such as living
rooms, storage rooms, or ritual rooms) space syntax theory has
the potential to reveal important patterning in the spatial
configuration of the built environment.

However, a number of serious problems in the application
of the theory have limited the role of space syntax research
in archaeological applications. Because of the difficulties
involved with reconstructing accurate and complete maps of
settlements, when space syntax theory has actually been used,
the anthropological and archaeological applications have mostly
been limited to the simple applications of justified depth
maps (Cooper 1995:99). As the early formulations of using and
analyzing justified depth maps required the analysis of complete
spatial systems (each space in the system had to be included
and analyzed in relation to every other space in the building),

most sites tested by archaeological research programs could
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rarely be excavated to the point that the level of detail
necessary to conduct valid research could be achieved.

This limitation has not prevented archaeological
applications of gpace syntax theory, but has instead inspired
a number of interesting approaches to the study of ways that
human social behaviors relates to patterns of spatial
configuration. Early anthropological and archaeological
applications have included the study of megalithic tombs in
Scotland (Boast 1987); Neolithic monuments in Malta (Bonnano
et al. 1990); Roman villas in England (Scott 1990); seventeenth
century London houses (Brown 1986) ; eighteenth century Scottish
institutions (Markus 1982, 1987); house forms in the United
States, Japan, and Western Africa (Shoul 1993); Chacoan
architecture (Cooper 1995; Van Dyke 1999); Historic Zuni Pueblos
and modern Zuni Housing (Ferguson 1996); exploring the
differences in Hohokam and Salado platform mound sites (Clark
1996) ; the prehistoric pueblo of Arroyo Hondo (Shapiro 1997);
and the great house at Casa Grande ruin (Shapiro 1998). Potter
(1998) also utilized his own variant of space syntax theory to
attempt to measure the integrative potential of Puebloan plaza

spaces.
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Cooper’s (1995) analysis of Chacoan architecture was one
of the few examples of research that could be conducted upon
spaces with a meaningful portion of the great houses maintaining
intact patterns of permeability. She found that the Chacoan
great houses exhibited high variability in floor plans and
patterns of permeability between great houses, as well as
between the east and west sides of individual great house
plans. The interior spaces of the great houses were classified
as deep, highly segregated or asymmetric suites of rooms,
sometimes organized in sets of rings, often with rings arranged
very deeply in the interior space structure. When examined in
terms of open space, the rooms of the great houses were well
distributed, but as the great houses evolved and the plaza
space was enclosed this aspect of distribution changes to be
more nondistributed. Real relative asymmetry scores increased
significantly though time (Cooper 1995:270).

Using these results to evaluate various models of Chacoan
political and social organization, Cooper infers that the deep
asymmetric rooms of the great houses were a poor fit for
models that utilized habitation (unless the households inhabiting

the structures represented large extended family groups) or
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the redistribution of stored goods, nor do the spaces necessarily
suit the needs of a strong political hierarchy, but instead
might be representative of competing hierarchies.

Van Dyke (1999) has also applied space syntax theory to
the study of the spatial configuration of Chacoan architecture,
employing justified graph analysis to explore the changes in
the spatial configuration of the Chacoan outlier site of
Guadalupe Ruin. She finds results that are the opposite of
Cooper’s, as this outlier site becomes more spatially shallow
through time. The analyzed plans show a high degree of well-
integrated spaces but zero ringiness to the village. However,
rather than argue for the presence of strong systems of spatial
control as a first read of the nondistributed nature of the
site would indicate, she illustrates how a situation with low
asymmetry and strong nondistributed layouts could mean that
occupants of the pueblo may have been more concerned about
maintaining household boundaries rather than effecting strong
control over gpace.

Van Dyke goes on to discuss the problems with applying
space syntax to the three dimensional nature of Puebloan

spaces, questioning her own use of rooftop spaces as a single



245

element in the spatial analysis, and questioning some of her
own assumptions about the permeability of rooftop spaces and
access to individual rooms. She also points out that the high
degree of spatial integration for the pueblo creates a slightly
false impression. The site is situated on a steep bluff,
overlooking a number of other contemporaneous village sites
(Van Dyke 1999:469). If the open space context of the site is
included in the research, then the spatial structure of the
site should appear more asymmetrical, particularly when the
relationships between village insiders and outsiders is
considered. To residents of the site, the village spaces tend
to appear syntactically shallow, at the same time, a nonresident
of the village might tend to view the spaces as syntactically
deep, requiring a significant amount of effort in movement
just to get to the spatial system represented by village plaza
space.

An interesting variant of space syntax methodology was
developed by Potter (1998). In an attempt to force space
syntax methodology to incorporate issues of scale in the
analysis of open space structures of Puebloan villages, he

develops a measure that categorizes open space by dividing the
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percentage of the area of the three largest convex spaces
within a given settlement by the percentage of that settlement’s
percentage of total open space. By this measure, sites with a
larger percentage of open space accounted for the three largest
convex polygons are seen to be shallower in relation to sites
with a small percentage of open space accounted for by the
three largest polygons (Potter 1998:140). In this sense Potter’s
statistic creates a measure much like Hillier and Hanson's
(1984) measure of convex articulation, which quantifies the
degree to which axial spaces are broken up into discrete
spaces. As mentioned above, this measure is a way to address
the issue of synchrony, or the degree to which larger voclumes
of space are invested with particular forms of social meaning.
Potter’s methodology can be seen as an improvement in the
measure of convex articulation as it explicitly addresses the
issue of scale in open space systems, a variable which can
only be addressed in a relative sense by Hillier and Hanson'’s
method.

Potter useg his methodology to analyze the open space
systems of 43 late Pueblo III (CE 1200-1275), Early Pueblo IV

(CE 1275-1400), and Late Pueblo IV (post-CE 1400) villages in
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the Puebloan region. He finds late Pueblo’III villages are
poorly spatially integrated, that is, the three largest convex
polygons represent smaller portions of total open space
structure. He finds this pattern continuing in the Pueblo IV
period for Pueblo sites along the Rio Grande, but a separate
trend developing in the Western Pueblo region. For western
pueblos, Potter finds a pattern towards highly integrated
Puebloan spaces, spatial systems in which so much of the open
space structure is accounted for by the three largest polygons
that these village’s spatial integration is characterized as
hyper-integrative (Potter 1998:149). Analysis of Late Pueblo
IV period sites returned lower spatial integration scores,
with the division in spatial organization described for the
eastern and western pueblo regions becoming negligible. Potter
interprets these changes to the adoption of a hyper-integrative
settlement strategy by Western Pueblo populations in the early
Pueblo IV period, a strategy that is abandoned by the late
Pueblo IV period (Potter 1998:149) .‘

Potter’s technique 1is exactly the sort of innovative
applications of new ideas and concepts to space syntax theory

that was encouraged by Hillier (1996). However, there is one
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major problem within the logic of the analysis. If Potter’'s
measure classifies a type of spatial integration score based
upon a measurement of relative depth, that is, shallower
spatial systems are interpreted to be more spatially integrated,
then a completely enclosed plaza represents a logical quandary.
For example, two of the three largest convex spaces at Homol’ovi
I (see Figure 4.4) are completely enclosed courtyard spaces,
in fact, the main southern plaza may have been completely
enclosed, with erosion having removed the rooms on the
southwestern boundary of the site. These spaces cannot be
described as being syntactically shallow. The two smaller
plaza spaces are quite deep in the overall spatial structure
of the site. This problem is also evident in Potter’s
hypothetical examples (Figure 8.3 and Table 8.1 in Potter
1998:140-141) . The two examples with enclosed plazas exhibit
the highest spatial integration scores. If his measure of
integration is based upon a relative measure of depth, then
there ig a contradiction inherent in this interpretation.
Part of this contradiction can be viewed as the ways
Potter’s measure interprets the primary relations of space

syntax, mainly the difference between the spatial integration
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of insiders in relation to each other, and the spatial
integration between outsiders and village residents. Potter’s
measure clearly measures only the spatial integration of village
residents and ignores the spatial relations of residents and
visitors to the settlement spaces. Potter’s research on this
concept highlights the need to develop a spatial analysis
methodology that can analyze the entirety of open space systems
of settlements, rather than just a portion of open space
structure.

Shapiro (1999) uses space syntax to analyze the spatial
configurations of the Big House of Casa Grande as well as a
“clan house” in a compound near the Big House structure.
Permeability graphs of the Big House reveal a highly distributed
set of spaces that he interprets as a structure dedicated to
the collection, management, and dissemination of culturally
specific information, most likely in the service of ceremonial
or religious power.

The analysis of the “clan house” yields a quite different
spatial configuration, tending towards non-distributed and
much deeper spatial configurations, with a corresponding

increase in relative asymmetry, which is interpreted to represent
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needs for storage tied to accumulations of material goods
associated with an elite residential compound.

Shapiro’s work is difficult to interpret and evaluate,
due to the use of the phrase “integration.” 1In Hillier et al.
(1987) and Hillier (1996), integration is defined as the
reciprocal of real relative asymmetry scores. Under this
definition, the relation of asymmetry to the degree of spatial
integration is inverted. Higher wvalues of the integration
value should relate to higher degrees of spatial integration,
as opposed to R.R.A. scores, where higher wvalues indicate
stronger segregation of space. Shapiro substitutes the term
integration for asymmetry scores, which makeg it difficult to
interpret his results. In addition, the formula for calculating
his “integration” is presented incorrectly, substituting the
value for the total number of space (k) with that of depth
(Shapiro 1999: 442). Consequently, the integration scores
presented for the big house at Casa Grande cannot be replicated.
Despite this fact, a reanalysis of Shapiro’s permeability
graphs with the Space Syntax Program at University College

London’s “Netbox” software supports his basic conclusions,
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with RRA scores differing by less than 10 percent from the
published values.

One important change in methodology presented in Shapiro’s
analysis is the more thoughtful and rigorous representations
of rooftop spaces, incorporating individual rooftop spaces as
important aspects of the spatial systems being studied.

Perhaps the most complete analysis to utilize space syntax
in the study of Puebloan spatial systems is Ferguson'’s (1996)
analysis of historic and modern period Zuni pueblos and housing
structures. In analyzing the open space systems of 35 historic
era Zuni village sites, he is able to effectively evaluate
space syntax methodology for using axial and convex spaces to
analyze complex open space systems. He comes to the general
conclusion that the spatial configurations of Zuni sites are
geared to the integration of insiders, rather than outsiders
(Ferguson 1996:101), but he also develops a list of some of
the primary problems with space syntax-based open space analysis.
As mentioned above, the identified problem of inter-analyst
bias was not an issue as he was the only analyst drawing the
axial and convex space maps (Ferguson 1996:23). He goes on to

show that these techniques do not yield meaningful results for
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sites with small numbers of spaces, because measures of control
and integration failed to match patterning in the locations of
key ceremonial features such as plazas and entryways into
kivas (Ferguson 1996:102). In this sense axial and convex
space analysis was not able to capture the reality of the
three dimensional aspects of Puebloan movement economies. He
demonstrates that space syntax open space analysis measures a
type of social interaction, but that type of interaction
apparently does not apply to the ceremonial lives of the Zuni
People.

Another problem with the open space analysis technique is
that control wvalues could not be compared between different
village sites and because of this prcblem, real relative
asymmetry scores were the most important numerical measure of
the space syntax methodology (Ferguson 1996:102).

Switching to the analysis of building interiors, Ferguson
compares the spatial arrangements of traditional or vernacular
Zuni houses to the Housing and Urban Development (HUD) produced
homes in the suburbs of Zuni Pueblo. He utilizes aspects of
the study of relative asymmetry, control and room size to

conclude that the Zuni vernacular structures are more spatially
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oriented to activities involving entire households. In addition,
He finds a degree of spatial orientation in the household’s
relationships to the transpatial (systems of social organization
that transcend household boundaries, such as clan or sodality
based systemsg of social organization) aspects of Zuni society
(Ferguson 1996:143) . Conversely, the newer HUD homes are less
oriented to the integration of households, and lack the necessary
spaces and specific features needed for transpatial expression
(Ferguson 1996:143) . Evidence for this view can be seen in the
relative asymmetry of key rooms in the vernacular and HUD
homes. In traditional houses, three out of four key rooms show
low asymmetry. This suggests these highly spatially integrative
rooms functioned to integrate household members. In contrast,
in HUD developed homes, only one in five key rooms shows a
similar spatial configuration (Ferguson 1996:141).

Ferguson (1996:143) also demonstrates how the spatial
structure of HUD homes undercuts the traditional roles of
women in Zuni households, because they contain much smaller
spaces for kitchen and dining areas. Traditionally, women play
central roles in Zuni households, particularly in the preparation

and consumption of food. This role ig gspatially expressed in
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the areas of food preparation and consumption. By designing
homes with smaller kitchen and dining areas, HUD homes limit
the traditional spatial expression of the sorts of integrative
behaviors tied to female roles in Zuni social integration,
particularly in the participation in the types of transpatial
rituals conducted within Zuni households (Ferguson 1996: 141-
143).

Ferguson sums up his analysis with an evaluation of space
syntax theory that is decidedly “mixed” (Ferguson 1996:148).
He finds that the analysis of open space with axial and convex
spaces 1is useful, but difficult to interpret. He shows that
the analyses based upon the graph theory (such as the use of
permeability graphs to determine relative asymmetry, ringiness,
and control) to be the strongest aspects of space syntax
theory (Ferguson 1996:148). This is particularly true in the
ways that these techniques can describe spaces free of the
types of normative terms traditionally used in archaeological
research. He does agree with Leach (1978) in that the ways
space syntax theory are applied (at this time) are still
necessarily grounded in the usual types of functional

descriptions of space, i.e. room use.
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SUMMARY

Space syntax research on villages and settlements of the
prehistoric Southwest has utilized Hillier and Hanson’s (1984)
methodology as it could be best applied to the fragmentary
evidence provided by archaeological research. Most researchers,
with the exception of Ferguson (1996), have utilized the
analytical techniques involving the analysis of Jjustified
depth graphs in the calculation of relative asymmetry scores
based upon the permeability of interior building spaces to
generate insights on the social logic of space (Cooper 1995).
Most researchers have commented upon the limitations of the
methodology to adequately address the three-dimensional nature
of Puebloan open space systems (Cooper 1995; Ferguson 1996;
Shapiro 1997, 1999; Van Dyke 1999), despite some innovative
attempts to better categorize rooftop spaces by Shapiro (1997,
1999) and Van Dyke (1999). Ferguson’'s (1996) approach to
utilizing axial and convex space analysis is applauded for its
attention to detail and thorough application, but as his
findings clearly indicate, the application of this analytical
technique 1is difficult to generate, even more difficult to

interpret, and the results generated are less than equivocal.
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Potter’s 1998 methodology creates an interesting statistical
measure of the structure of open space, but only generates
information about spatial organization on a coarse scale.
Hillier’'g 1996 approach to movement economies may provide
a means of addressing the issues described above. In the next
chapter, the concept of movement economies and the idea of
gspatial integration will be used to develop a technique for
the analysis of Puebloan open space systems. This methodology
will explicitly address concepts of scale and the three
dimensional nature of Puebloan open space systems and will
then be applied in Chapter 6 to analyze the spatial
transformation represented by the development of the plaza-

oriented pueblo form.
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CHAPTER 5: OPEN SPACE AND ALL SPACE ANALYSIS OF PUEBLOAN
SPACES: A VARIANT OF SPACE SYNTAX ANALYSIS

In order to develop a methodology that would allow for
the analysis of all of the spaces comprising the open space
structure of an entire settlement, some form of computational
algorithm will be necessary to be able to categorize and
analyze all of the spaces within a give wvillage’s spatial
system. Following the examples of methodology provided by
Hillier (1996:136-143) it was decided to divide the continuous
open space structure of a given site into discrete cells. To
make the cell’s size comparable with the sizes of spaces
represented by pueblo roomsg, the size of the cells were defined
to be roughly equal with the mean puebloc room size. To define
a boundary around a given gite, it was decided that a boundary
equal to a polygon drawn at a radius of 30 meters from known
building spaces should be sufficient to categorize the entirety
of open spaces around a given site. The village of Homol’ovi
III (Figure 5.1) was selected as a case study by which to
develop an analytical methodology. Because the site 1s the

most well documented village in the Homol’ovi cluster, Homol'ovi
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Homol’ovi III.
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III provided an ideal candidate for developing a methodology
for the analysis of Puebloan spatial systems.
SELECTION OF ANALYTICAL SOFTWARE

Given a set of linked spaces, divided into cells of 16
square meters in size, in order to analyze the spatial system
represented by the site of Homol’ovi III, it was obvious that
the amount of computation required needed the digitization of
the data and the application of analytical software. Some
means of automating the calculation of relative asymmetry,
control and ringiness values would be necessary to process the
spatial information represented by the site. To calculate the
relative asymmetry value for every cell in this spatial system
(a grid based upon 20 by 27 cells, or 540 cells) each cell’s
average depth in relation to every other cell in the system
would need to be calculated. The example provided by Homol'’ovi
ITT would result in a total of 291,000 calculationg of mean
depth for the calculation of relative asymmetry alone. Since
it was hoped that this methodology could be used to study
multiple virtual variants of larger sites (a single-pass analysis
of Homol’ovi II would need an analysis of over 8000 cells,

requiring at least 64 million computations), it was clear that
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such integration values could not be calculated by hand in any
gsort of a timely manner. An analytical suite of space syntax
analysis programs was purchased from the Space Syntax program
of the Bartlett School of Architecture and Planning, University
College London to perform this task. Unfortunately, most of
the algorithms provided in the Space Syntax analysis suite
were unable to perform the necessary computations.

The most obvious candidate for analysis was a program
called “Depthmap,” written for Windows based personal computers
by Alasdair Turner of the VR Center for the Built Environment,
University College London. Depthmap utilized a well-known
open-source drawing exchange file format (the DXF format
developed by AutoDesk Inc, and utilized by most CAD and GIS
programs) and was able to import digitized versions of all of
the plans of the Homol’ovi sites. The program could quickly
calculate integration (as mentioned above, the reciprocal
value of real relative asymmetry) and depth scores and then
create color or grayscale plans of the wvalues of given
integration scores. However, the software suffered from a
number of serious problems, one of which was the inability to

assign categorical data to sub-selections of data sets, or the
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ability to export the data in any sort of meaningful tabular
format. The ability to export data to some unknown GIS system
was provided, but not explored as the data exported did not
include the calculated integration values and therefore was
found to be unsuitable for this research. More importantly,
the program was unable to properly calculate integration and
depth values when attempting to analyze spatial systems that
were noncontinuous. For instance, the example of the completely
enclosed plazas of Homol’ovi I, caused the algorithm to assign
meaningless integration scores to every cell in the spatial
system. In the example of Homol’ovi I integration scores
varied from a value of 1, representing perfectly integrated
space to a value of .979, representing space approximately 3
one-hundredth less well-integrated than perfectly integrated
space. It was clear that Depthmap would be unable to perform
the calculations required by this research.

The next program evaluated was called Netbox (4.0 and
4.1), written for Macintosh computers utilizing operating
system 8, by Nick "“Sheep” Dalton of the Space Syntax Program
at University College London. The limitations of Netbox were

immediately made obvious by the fact that the analysis was
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limited to permeability graphs that could fit on a single
sheet of “A4” sized paper (approximately 8 by 10.5 inches in
size). This research found Netbox to be marginally useful for
calculating real relative asymmetry scores for small
permeability graphs, but a critical flaw in the graphical
display prevented accurate recording of RRA scores, as it is
impossible to distinguish the values of .5 and .6 when displayed
on the video display terminal. Unfortunately, the program had
no ability to export data of any sort, rendering application
of the program fairly useless in the analysis of spatial
systems of any complexity.

With Depthmap and Netbox failing to produce meaningful
results, the next algorithm applied was called “New Wave 1.5,”"
also written by Dalton. New Wave provided more promising
results, and functioned by importing a text table that listed
spaces by an index number followed by a listing of all gpaces
connected to that particular space. Output from “New Wave” was
in tabular format suitable for statistical analysis. Iterative
trials of increasingly complex data sets provided promising

results. However, upon the final trial of data from Homol’ovi
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III the program failed to perform an analysis, due to an
undocumented processing limit of 500 cases.

The failure of these three programs clarified the processing
needs for developing a methodology for the analysis of the
spatial systems represented by Puebloan open space systems.
The program would need to be able to perform cellular analysis
of open space at a ground surface level, and then be able to be
expanded to incorporate rooftop spaces to be able to link
exterior open spaces to enclosed plaza areas. As no such
software existed, I decided to employ a strategy that utilized
a program called Axeman, which was known to be able to calculate
integration scores on very complex systems, but was originally
designed to on;y analyze axial space data. By creating data
files that used very short line segments to represent cellular
spaces, I presumed that meaningful analyses could be conducted.

A METHODOLOGY FOR ANALYZING SPATIAL SYSTEMS AS A

MOVEMENT ECONOMY

The first step in attempting to utilize Axeman, written
by unnamed authors at the Space Syntax Laboratory at the
University College London for Macintosh computers, was to

develop a means of entering digitized plan view maps into a
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format that could be used by the algorithm. It would have been
possible to utilize the line drawing tools provided by Axeman,
but the crude nature of these tools prevented any sort of
accurate rendition of plan view maps. Instead, Axeman’s ability
to import and perform calculations was based upon line drawings
created utilizing the PICT file format; a proprietary file
format used by the Macintosh program “MacDraw.” Fortunately,
rather than having to redraft all of the Homol’ovi plan view
maps in MacDraw, a third-party program called “Cadintosh” was
found that was able to convert the open-source DXF format into
the Macintosh PICT format.

With a means for importing data files into a format that
could be analyzed by Axeman proven to function, the next step
in this analysis was to create data files for analysis. As
Axeman conducts analysis by calculating integration wvalues
based upon the intersection of 1line segments, cells were
represented by lines that intersected with other line segments
at either end of the line, created by drawing a grid of short
line segments that surround the buildings of a given site out
to the 30 meter perimeter drawn around the open space structure

of the settlement to be studied. After analysis of the network
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of line segments, Axeman returns tabular data on each line
segment’s spatial integration, and control values.
Exploring the Results of Axeman-Based Analysis
This methodology was first tested by generating a blank
grid, and running an Axeman analysis of this empty, open space
system (see Figure 5.2). Output from Axeman is displayed
visually; using a full color spectrum to display areas of high

and low integration scores as well as measures of depth and
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Figure 5.2 Demonstration of an Axeman Anaysis of an
empty open space system.
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control. For the purposes of publication, these full color
maps have been converted to a grayscale output, which has been
transformed into a 4-shade display map highlighting the output
by 25 percent quartiles. Output is also created in tabular
format. By selecting line segments within Axeman, classification
data can be added to the table of integration and control
gscores. This table can also be exported for statistical analysis.
Figure 5.3 displays a histogram of the distribution of
integration scores.

Interpretation of this output is fairly straightforward.
Recalling the principle of restrictions on a random process,

the integration values returned for each line segment represent

200 T T
-0.10
Figure 5.3
150~ -10.08 Histogram of
.y g Spatial Integration
= i doos 2 values (INTEGRN)
3 1001 1 8 generated by the
© : B analysis of the
- -5
0.04 g empty open space
50 k- = example in Figure
-0.02 4.6.
0 0.00
0.2 0.3 04 0.5

INTEGRN



268

an expression of the likelihood of random encounters based
upon people moving through this spatial system. For example,
if 100 people were placed at random locations, and allowed to
traverse this spatial system on a random walk through the
space, the highest density of encounter events would tend to
occur 1in the spaces categorized as having higher spatial
integration values. In this sense, the output of the Axeman
analysis for this shape takes the form of a nearly normal
distribution in three-dimensional space (See Figure 5.4). The
highest areas on the three-dimensional plot indicate the regions
most likely to be the site of random encounters. The system as
utilized by this methodology will measure the ways that the
built environment deforms this distribution of integration

values.

Figure 5.4

Three dimenstional
plot of spatial
integration values.

Z (integration)
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The spread of spatial integration scores, from .21 to
.44, 1is fairly low on the scale of spatial integration as
measured for standard analyses of justified depth maps, likely
due to the differences in the ways that carrier space is
broken into representative line segments. For this reason, it
seems highly improbable that spatial integration scores developed
by this research will be comparable to scores calculated using
standard analysis of Jjustified depth maps. By using this
methodology, all of the calculated values for spatial integration
should be comparable between sites analyzed with this technique,
because Axeman incorporates the correction factor to calculate
real relative asymmetry before converting these scores to
integration values.

The data presented by Figures 5.3 and 5.4 illustrate some
of the idiosyncratic factors that are embedded in this analytical
technique. First, examining the spread of spatial integrations
scores reported, the distribution of wvalues is slightly
asymmetric, with a slight skew to the higher end of the
spatial integration scale. This effect is due to the constriction
of the spatial system caused by the edges of the grid. The

distribution of spatial integration values is biased by a
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central place effect in which the center of a defined space
will always tend to be spatially more shallow than surrounding
spaces. As there is more opportunity to move towards the
center of the grid, there is more highly spatially integrated
spaces in the center of the system than on the edges of the
system due to what is referred to as an edge effect. The edge
effect describes the impact that the values on the edge of the
system, that is, spaces where movement is restricted by the
boundary of the study area to three directions instead of the
four directions possible by all other spaces in the system.
This arrangement tends to lower the possible spatial integration
scores for cells on the boundary of the area analyzed. The
edge effect creates a situation in a rectangular study area
where corner cells have the lowest possible spatial integration
scores, but spaces along the boundary line’s midpoint tend to
have slightly higher integration values as the rest of the
spaces along this line are less deep. Comparing integration
scores along the boundary lines forming the X and Y limits of
the system, any increase in length in either dimension will
increase the number of cells with higher spatial integration

scores along that line’s midpoint area. If the test case
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illustrated in Figure 5.1 was longer in Y than X, there would
be a corresponding skew in the histogram of integration values.
These deformations in the patterning of spatial integration
scores illustrate how the methodology responds to issues of
shape (Hillier 1996:108-109).

Examining the data using the space syntax measures of
control and ringiness, this procedure for analysis yields less
meaningful results. As open space, which is categorized as the
carrier space in traditional analysis of justified depth maps
has now been converted into cells that are analyzed in terms
of depth from each other, the open space represents a relative
ringiness score of one. There are 540 spaces within the open
space system, all of which are situated upon multiple rings
that can be traced through this system. Using the formula for
calculating maximum possible ringiness, (2p-1, where p equals
the number of spaces in the system) the 540 spaces represent a
system of 1079 individual rings represented. Dividing the
number of rings by the number of possible rings can only equal
a value of one. As the built environment will deform this
system, breaking the system of rings by the division of open

space, the number of rings will decrease slightly, but as
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there is no option for the calculation of relative ringiness
in Axeman, this value cannot effectively be evaluated utilizing
the methodology described above.

Because relative ringiness cannot be used to describe
this system, aspects of the distributed wvs. nondistributed
continuum can be measured by the concept of control. As mentioned
above, control measures the way that a single given space
controls access to spaces immediately adjacent to it. In the
case of the test grid presented in Figure 4.6, control values
are not immediately meaningful, as every line not on an edge
of the study area controls access to 6 other lines (three
lines intersecting either end of a given line segment). Line
segments on the corner edges of the study area control access
to three line segments, and lines along edges, but not on
corners, control access to four other line segments. The
calculation of control values will become more meaningful once
the deformations of the space represented by the built
environment are included in the study area.

EXAMINING THE STRUCTURE OF OPEN SPACE AT HOMOL’'OQOVI IIT

The first archaeological trial of the methodology described

above was to utilize spatial data from the site of Homol’ovi
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III (see Figure 5.1). A data set was drafted in AutoCAD, first
defining a grid cell size of 16 square meters to match the
average floor area for all structures at the site, and then
drawing the elements of the grid. The grid was broken at the
point where the grid intersected spaces defined by surface
rooms. The grid was left intact over kiva spaces, since they
technically did not interfere with patterns of movement and
could be traversed with minimal additional effort. The resulting
drawing file was converted to PICT format and analyzed by the
Axeman software (see Figure 5.5).

Examining this result visually, a strong expression of
the spatial configuration of the front oriented pueblo can be
observed. The most spatially integrative space is focused upon
the plaza area. While a portion of this spatial expression is
due to the central space effect, the breakup of open surface
gspace caused by the shape of the roomblock structure shifts
the areas of highest spatial integration to focus upon the
plaza area. Examining a histogram of the distribution of
integration scores (Figure 5.6), one can observe the normal
distribution of spatial integration values is deformed by the

breakup of space caused by the position of the roomblock. The






