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ABSTRACT 
 

Chacoan great houses have been described as providing “ritual” or “integrative” 

venues and as “monumental” in scale and in the amount of labor required for their 

construction.  This study takes the approach that part of the function of community, 

monumental, or ritual structures is to transmit meaning and that an examination of 

visibility connections between these structures and small habitation sites in the 

surrounding community may provide information about the role of these messages in 

daily practice.  Survey data from the Chacoan community at Kin Bineola, New Mexico is 

analyzed in a GIS environment using a model of visibility and distance developed for this 

project.  The results show that, contrary to expectations, the great house is much less 

visible than a less monumental “Chacoan structure.”  Shrines, small structures interpreted 

as having a ritual function, are by far the most visible, suggesting a more complex 

relationship between monumentality and visibility. 
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CHAPTER 1: INTRODUCTION 

 During the 11th century, Chaco Canyon, located in the central San Juan basin in 

what is now northwestern New Mexico, became the center of a regional “phenomenon” 

in the Ancestral Puebloan world.  Settlements throughout the basin and perhaps even at 

greater distances participated in or emulated trends that saw their greatest elaboration in 

the canyon.  While archaeologists have applied a great deal of study to the entire breadth 

of the Chacoan material culture repertoire, many if not most “Chacoan” defining features 

are architectural.  At least twelve “great houses” were built in the canyon between 

approximately A.D. 900 and 1150 (see Lekson 2006, 2007; Mills 2002; and Van Dyke 

2008 for recent discussions and syntheses).  These structures are distinguished from 

contemporary habitations by their larger size, the formality of their layouts, the massive 

masonry used in their construction, and the scale of building or remodeling events.  Large 

additions and even whole great houses (e.g., Wijiji) seem to have been planned and built 

in single stages completed over the course of a few years (Lekson 1986, 2007).  

“Outliers,” or settlements with Chacoan characteristics located outside of the canyon, are 

typically identified by the presence of what Keith Kintigh (2003:97) has called a 

“Chacoan architectural complex,” a group of structures or features similar to those found 

in the canyon, including great houses, road segments, possible earthworks, and formal 

great kivas.  Elements of great house architecture include massive tabular sandstone 

masonry, large rooms, elevated kivas built into great houses, and multiple story 

construction. 

 The purpose of great houses continues to be subject to debate, although there is 
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growing consensus that the Chaco Canyon great houses housed only very small 

populations (Bernardini 1999; Mills 2002; Windes 1984).  The degree to which outlying 

great houses were residential remains an open question, as few great houses outside the 

canyon have been extensively excavated, and the application of conclusions about 

occupancy drawn from canyon great houses, or even a few outlying great houses, to all 

such structures throughout the San Juan Basin is problematic at best.  Most authors do 

characterize great houses and other Chacoan features of the built landscape as having 

provided ritual or “integrative” venues for members of the surrounding community, most 

of whom would have been residents of much smaller, less formal “unit pueblo” 

habitations (e.g., Durand 2003; authors in Kantner and Mahoney 2000; Van Dyke 2008).  

Even if residency in and access to great houses was restricted to high status individuals or 

ritual elites, the great houses are “community structures,” at least in the sense of requiring 

labor investment at a larger scale than could have been provided by a few households 

alone.  They are arguably “monumental” in scale, particularly when compared to 

contemporary southwestern structures, and possibly also in terms of the communication 

of meaning.  Van Dyke  (2008:101) has argued that great houses represent a Chacoan 

ideology, that is, that the messages transmitted by these structures reinforced the 

legitimacy of a Chacoan power structure.  If these structures are ideological, 

monumental, or integrative in purpose, the degree to which they are visible from the 

surrounding landscape may tell us something about the role played by these structures 

and by the messages they communicated within the daily practice of the community.  

Most studies of visibility for Chacoan structures have focused on long distance visibility 
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within possible signaling networks, but intervisibility between habitation sites and great 

houses has been used to support an integrative role for great houses within the 

community (Van Dyke 2008:187-189; Windes et al 2000:49).  Van Dyke (2008:42, 

following Foucault 1977) has also suggested that, if great houses are highly visible from 

the surrounding community, this placement may represent an attempt to assert power 

through real or perceived surveillance.  Within this study I frame the discussion of 

visibility somewhat differently, focusing on the capacity of the Chacoan structures to 

convey meaning and the role of these transmitted messages in the daily practice of the 

community.  I focus on the community at Kin Bineola, a Chacoan outlier located 

approximately 17 km southwest of the core group of Chaco Canyon great houses and 

outside of, but comparatively near to, the canyon. 

 In several ways, the National Park Service tract surrounding Kin Bineola provides 

an ideal setting for the analysis of visibility within a Chacoan community.  Survey data 

are available from the Chaco Additions Survey carried out by the Park Service in 1983 

(Altschul and Sebastian n.d.; Mills n.d.; Van Dyke n.d.), and the resulting data set is 

reasonably diverse in terms of community and residential architecture without being 

prohibitively large in size. In addition to Kin Bineola itself, which is one of the largest 

great houses outside of Chaco Canyon, the survey tract contains another possible small 

“Chacoan structure” or proto-great house (29MC291), an isolated great kiva (29MC261), 

and several shrines – structures that arguably served a primarily ritual purpose but are 

relatively simple in construction (Marshall et al.1979:57-68; Sebastian and Altschul n.d.).  

The survey also recorded some 49 small habitation sites occupied at some point during 
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the interval between approximately A.D. 500 and 1150.   

 The primary focus of this study was the creation of a geographic information 

systems (GIS) based model of visibility between community or monumental structures 

(that is, the specific structures mentioned above and described in detail in Chapter 3) and 

habitation sites, and of visibility among habitation sites or among community structures.  

The fundamental assumption here is that, in addition to any other purposes served or 

roles played by community structures, these buildings also convey meaning to members 

of the community; following this, one might expect the most overbuilt, “monumental” 

structures to be the most visible within the physical area of the community, although it 

will be seen below that this assumption does not hold true at Kin Bineola.  In an attempt 

to reconcile GIS-generated lines of sight with human perception, a distance-based 

classification for visibility connections was developed, drawing on concepts originating 

in the fields of proxemics, architecture, and landscape design.  The initial GIS model was 

then “ground-truthed” in the field and modified based on the data collected during 

fieldwork.  The results of the final model suggest that there are significant differences in 

visibility among the community and monumental structures in the Kin Bineola 

community, with the great house and great kiva sharing visibility connections with 

comparatively few habitation sites while the much smaller “Chacoan Structure” is highly 

visible.  The most visible structures in the survey area are the shrines; every or nearly 

every habitation sites is visible from at least one of these small, fairly simple structures.  

These results are discussed within the framework of monumentality, community, and the 

transmission of meaning described below.  Chapter 2 outlines the approach to the 
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concepts of community and monumentality utilized in this study and provides a culture-

historical context for Chacoan “integrative” structures, while Chapter 3 outlines previous 

research at Kin Bineola itself and describes the set of structures included in this study.  

Chapter 4 describes the study methodology, including the basic context of visibility 

modeling in archaeology, the distance classification developed for this project, and the 

particular methodology used in the generation of the model and subsequent fieldwork and 

revisions.  Chapter 5 contains the results of the analysis, and Chapter 6 discusses these 

results within the framework outlined in earlier chapters and offers possible future 

directions for analysis. 
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CHAPTER 2: COMMUNITY, MONUMENTALITY, AND VISIBILITY 

IN CHACOAN ARCHITECTURE 

Chacoan Communities 

 “Communities” have been part of the essential Chacoan vocabulary since the 

earliest systematic studies of Chaco as a pattern extending outside of the canyon itself 

(e.g., Marshall et al. 1979; Powers et al. 1983).  In these original studies, the word was 

used to refer to a spatial pattern in the archaeological record, in particular the clustering 

of small habitation structures on the landscape in conjunction with a Chacoan great 

house.  Although the difficulties with defining discrete clusters or cluster edges on the 

landscape using standard survey methodology have been widely acknowledged, and 

much remains to be learned about the spatial patterning of small habitation sites and their 

relationship to great houses, these settlement clusters are a reality of the Chacoan 

archaeological record (Gilpin 2003).  More recent discussions of Chacoan communities 

have focused on the implications of these spatial clusters for our understanding of the 

organization of Chacoan society throughout the San Juan basin.  Introducing their co-

edited volume on Chacoan communities, Mahoney and Kantner (2000:11-12) draw on 

several different definitions of “community,” and primarily that outlined by Kolb and 

Snead (1997:611), who defined “the community” as “a minimal, spatially defined locus 

of human activity that incorporates social reproduction, subsistence production, and self-

identification.”  Elsewhere, Mahoney (2000) and Gilpin (2003) focus heavily on 

biological reproductive sustainability in their discussion of Chacoan communities.  

Mahoney has specifically argued that certain Chacoan settlement clusters do not 
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represent “sustainable communities” because they were never home to sufficiently large 

populations, and that integrative structures would have been targeted to sustainable 

communities (i.e., a network including people not resident in the immediate settlement 

cluster) rather than to just the local population (Mahoney 2000:27). 

 Beyond the confines of Chacoan archaeology, contributors to two recent volumes 

on “communities” in archaeology have wed the concept of community to practice theory 

(Varien and Potter 2008; Yaeger and Canuto 2000) or to the concept of “imagined 

communities” (Isbell 2000) first formulated by Benedict Anderson (1983) in his 

examination of nationality and nationalism.  These authors emphasize the interplay 

between practice and structure that continuously creates and recreates a community, both 

as an explicit idea or identity within the minds of its members, which was Anderson’s 

primary concern, and as a social institution embedded in individual dispositions and 

operating below the level of discourse, which is more in keeping with the “habitus” 

described in Bourdieu’s [1977, 1990] approach to practice theory.  Such an approach 

allows us to escape characterizing communities as bounded, self-sufficient, homogenous 

wholes.  Practice theory does not, however, dictate any particular definition of 

“community,” and, particularly given the prevalence of the term in modern English-

language discourse, the idea of “community” as a social network or institution constituted 

by the shared practice of its individual members can be applied at any number of scales 

and in extremely broad to extremely narrow contexts.  This is even more the case with 

imagined communities, in which “community” becomes nearly synonymous with 

“identity.”  In order to tie their practice-based approach to prehistoric Southwestern 
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settlements, Varien and Potter (2008:5) return to what they refer to as “first-order, face-

to-face communities,” borrowing the phrase from Lipe (1992:3) and ultimately from 

Murdock’s (1949, cited in Gilpin 2003:173; Varien and Potter 2008:2) widely used 

definition of community as a group individuals living in close enough proximity to one 

another to engage in regular or even daily face-to-face interaction.  They note that it is 

precisely this face-to-face interaction that constitutes shared practice (“social interaction 

in the context of copresence”) and emphasize that their use of “first order” recognizes the 

applicability of the concept of “community” to larger, possibly nested, scales (Varien and 

Potter 2008:2,5). 

 Within this paper, I adopt an approach to community and a definition of the term 

similar to that of Varien and Potter.  I use the phrase “the Kin Bineola community” in two 

senses.  The first refers to the place, the cluster of habitations and other structures or use 

areas surrounding the Kin Bineola wash.  The second, and more important, refers to the 

group of people who built the structures and occupied the landscape during the several 

centuries of Ancestral Puebloan occupation.  In referring to these settlements as a 

community, I am making certain assumptions, particularly that the spatial proximity of 

these dwellings indicates that their occupants must have interacted on a daily or regular 

basis and that this interaction constituted shared practice that both shaped and was 

constrained by the social structure.  Admittedly, these assumptions (and particularly the 

first) may merit closer examination than I give them here.  I do not assume that what I 

refer to as the Kin Bineola community constituted an “entire” community or a “closed” 

community.  Kin Bineola falls within the territory described as the “Chaco Halo,” or 
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“Chaco Core” a hypothetical agricultural hinterland of or zone of particularly strong 

influence from Chaco Canyon (Doyel et al. 1984; Vivian et al. 2006:46).  The degree to 

which the Kin Bineola community constituted a separate community from the canyon 

core is a valid question, although it is not the primary focus of this study.  The people of 

the Kin Bineola community built a number of structures using particularly “Chacoan” 

forms distinct from quotidian habitations.  I argue that in their construction and 

maintenance, use, and visible presence, these structures served to facilitate the continuous 

creation and recreation of the community.  The remaining two sections in this chapter 

provide, first, the cultural and historical context of these “integrative structures” at the 

Kin Bineola community and, second, the theoretical framework that I will use to examine 

the visibility of these “monumental” structures within the context of the community. 

  

Great Kivas and Great Houses: Integrative Structures in the San Juan Basin 

 Oversized pit structures appear in the southwest as early as the Basketmaker III 

period, and several authors (Lekson et al. 2006:74; Van Dyke 2007, 2008; Wilshusen and 

Van Dyke 2006; Windes 2007) have argued that both great houses and great kivas have 

antecedents in Pueblo I period communities in the Northern San Juan.  More particularly, 

Van Dyke and others (Van Dyke 2007:94, 2008:74; Wilshusen and Van Dyke 2006) have 

argued for origins in two distinct traditions practiced by separate populations.  For the 

Pueblo I northern San Juan, Van Dyke distinguishes between “great kivas” (e.g., the 

structure at Grass Mesa Village), which in this area and time period are slightly removed 

from residential room blocks and which tend to have few distinct floor features, and 
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“great pit structures” (e.g., those at McPhee village), which are directly associated with 

room blocks and which have formal floor features similar to those that appear in some 

smaller pit structures.  These horseshoe-shaped room blocks have been suggested to be 

predecessors of the later great houses.  McPhee Pueblo, a large masonry room block with 

two joined, U-shaped segments that is built at least partially of masonry similar to that 

used in the earliest great houses may illustrate such a connection (Van Dyke 2008:74; 

Wilshusen and Van Dyke 2006:216; Windes 2007:61).  The early Northern San Juan 

great kivas are significantly larger than great pit structures, with diameters approaching 

or exceeding 20 m (e.g., 22.5 m for the structure at Grass Mesa [Adler and Wilshusen 

1990:138]) compared to only 9-11 m for great pit structures (Van Dyke 2008:75).  

Population seems to have shifted away from the short-lived aggregated settlements in the 

Northern San Juan by approximately A.D. 875, and there has been increasing emphasis 

on northern migrants as bringing both population and architectural and/or ritual traditions 

to the southern (i.e., Chacoan) San Juan basin. 

 Proto-great houses or early great houses, structures larger than quotidian 

habitation sites and using multiple-storied, masonry construction rather than the adobe 

typically used in the construction of habitation sites in the southern San Juan Basin, 

appear in the southern San Juan basin by the late 9th century (Windes 2007).  Three 

canyon great houses (Pueblo Bonito, Peñasco Blanco, and Una Vida) are known to have 

very early components; however, they do not seem necessarily to predate such early 

developments elsewhere in the region.  Van Dyke  (2008:89) points out that early 

outlying communities (i.e., those dating between A.D. 875 and 925) tend to have either 
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great houses or great kivas, but rarely have both.  She argues that this represents the 

continuation of the separate traditions originating in the northern San Juan and, further, 

that the integration of the two traditions was an innovation of the Chaco Canyon center 

(Van Dyke 2008:91).  Few early great kivas have been excavated, making it difficult to 

determine which large pit structure- or kiva-like depressions had formal floor features 

and the degree to which the later, extremely formal “Chacoan-style” great kiva floor 

features were repeated in outlying communities.  It is worth noting that Kin Bineola is 

one of the few communities that does possess both a great house with an adjacent 

(probably early) large pit structure or kiva as well as an isolated great kiva (in addition to 

another possible proto-great house). 

 The construction at Chaco Canyon in the 11th century far outstrips that in 

contemporary settlements in the rest of the San Juan basin (and arguably the Southwest).  

Most of the great houses still visible in the canyon were built or expanded in multiple 

stages to their current dimensions between about A.D. 1020 and 1115 (Lekson 1986).  

During the same period, formal “Chacaon” great kivas, with a distinct set of features 

including a bench, floor vaults, four massive roof-supporting posts or pillars, a raised fire 

box and deflector, and an antechamber, were constructed in the canyon both as “isolated” 

great kivas (Casa Rinconada, the most famous example, is closely associated with a 

group of small habitation sites) and as elements incorporated into great houses (e.g., 

structures at Pueblo Bonito and Chetro Ketl) (Van Dyke 2007).  The use of outlying great 

houses seems to have peaked (that is, the largest number of great houses are known to 

have been in use) between the mid 11th and early 12th century (Kantner and Kintigh 
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2006:Figure 5.9).  The relationship of these outliers to Chaco Canyon is subject to debate.  

While the quantities of imported timber, ceramics, and lithic material (Cameron 2001; 

English et al. 2001; Toll 2001) suggest that the canyon had very strong ties with at least 

some areas at substantial distances from the canyon core, Chacoan great houses in other 

parts of the San Juan basin may have had much more intermittent or tenuous relationships 

with the developments in the canyon (see Kantner and Kintigh 2006; authors in Kantner 

and Mahoney 2000).  Aztec Ruin, the most spectacular of the outlying great houses (or 

more properly, a group of great houses) seems to have been founded in the early 12th 

century in the area of the middle San Juan River (Lipe 2006:272).  Nearby Salmon Ruin 

was constructed in the last decade of the 11th century, and many have argued that this 

group of great houses represents a shift in centrality (or at least an attempted shift) from 

Chaco to the San Juan (e.g., Lekson 1999).  The late expansion (see below) that made 

Kin Bineola one of the largest great houses outside of Chaco Canyon also took place in 

the early 12th century.  Major construction in the canyon seems to have ceased by A.D. 

1140, with the canyon becoming largely depopulated by the mid-12th century.  

 Oversized pit structures or great kivas are typically characterized as community 

structures from their earliest appearances in the archaeological record onward.  Adler and 

Wilshusen (1990:141) have argued that the very large size and distinct lack of domestic 

features of Pueblo I great kivas, as well as their placement in settlements with a lack of 

other apparently integrative structures, suggest that these structures served an integrative 

function within the community. They have also argued that, given the sheer amount of 

labor required to excavate and particularly to roof the great kivas, these structures should 
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be considered “monumental architecture” (Adler and Wilshusen 1990:138), a subject 

which will be discussed at much greater length in the next section.  The terms “integrate” 

and “integrative” are often used in discussions of apparently communal, oversized, or 

monumental structures in the archaeological record but are less often explicitly defined.  

Here I use “integrative structures” and, more often, “community structures” to refer to 

non-domestic physical structures that serve in some sense to naturalize, justify, and 

reproduce the social structures that form the community.  They do this by uniting 

community members in their construction and maintenance, providing venues for other 

(possibly ritual) activities that serve to regenerate and legitimate the social structure, and 

by providing a lasting testimony to both previous events through their presence on the 

landscape.  This is not to say that these buildings are not venues for or objects of conflict; 

what they do help to do is to define the context and framework in which these conflicts 

play out.  The interplay between practice and social structure may produce changes in the 

role or meaning of these built structures through time, but if the framework that the 

buildings help to provide becomes invalid, the buildings (and the types of buildings of 

which they are examples) must be either radically reinterpreted or abandoned altogether.   

 Although archaeologists have achieved a certain amount of consensus in the 

interpretation of great kivas, great houses, with their ambiguously domestic form, have 

provoked more debate.  Many archaeologists feel that the canyon great houses were home 

to only small populations (e.g. Bernardini 1999; authors in Neitzel 2003; Windes 1984), 

but there is little comparative data available for great houses outside of the canyon.  

There is some evidence, in the form of particularly elaborate burials and large collections 
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of unique, probably ritually important, material in Pueblo Bonito, that great house 

residents occupied some sort of elite status (Mills 2008; authors in Neitzel 2003).  Many 

interpretations now consider these people to have been religious or ritual leaders.  

Sebastian (2006) has argued persuasively, however, that debating the “ritual” vs. 

“political” nature of Chaco is not particularly productive; Chaco was almost certainly a 

venue for ritualized politics and politicized ritual, and the religious/secular dichotomy 

implied by the debate is highly unlikely to have been valid in the Ancestral Puebloan 

past.  Great house rooms, though large, would not have provided a public venue equal to 

that provided by great kivas.  However, great house plazas, which are implied by the “U” 

or bracket shapes of the earlier incarnations of canyon great houses and are formalized 

and enclosed by later canyon great house construction, could have provided gathering 

spaces or performance venues.  The large empty great house rooms have been suggested 

to be storage rooms, and the excavators of Pueblo Alto argued that this great house was 

host to periodic, large scale feasting events (e.g., Toll 2001:70-71; but see Wills 2001).  

Durand (2003) examined material from excavated outlying great houses and found that 

apparently ritual objects are found at all excavated great houses and that such objects are 

found more often at great houses than in small habitation sites.  Although the actual role 

played by great houses outside the canyon within local communities remains somewhat 

ambiguous, Durand’s work, the real parallels with the Chaco Canyon great houses, and 

the scale of and labor invested in these structures suggest that they played a significant 

role in the lives of member of the community.  The next section examines the 

“monumentality” of these structures, both in terms of scale and the transmission of 
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meaning, and provides the beginnings of a framework for using visibility to examine the 

role played by these structures within the community. 

 

Monumentality, Meaning, and Visibility 

 Both great houses and great kivas have been called “monumental,” often drawing 

on definitions of monumental architecture based on the scale of a structure and the 

amount of labor invested in its construction.  Bruce Trigger (1990:119) provided one 

such definition: “monumental architecture embraces large houses, public buildings, and 

special purpose structures.  Its principal defining feature is that its scale and elaboration 

exceed the requirements of any practical functions that a building is intended to perform.”  

He goes on to describe monumental architecture as a form of “conspicuous 

consumption,” and particularly conspicuous consumption of human energy or labor.  The 

“function” portion of the definition is somewhat problematic when applied to Chacoan 

great houses, where the function of the building is subject to debate (one could also argue 

that being impressive or “monumental” is itself a practical function of a structure such as 

a palace).  At Chaco, the designation as monumental architecture is at least partially 

contextual.  Great houses seem to have been highly planned and, with their massive core-

and-veneer or compound masonry walls, are arguably overbuilt.  The monumental scale 

of Chacaon architecture becomes most clear, however, when great houses and great kivas 

are considered in comparison with earlier and contemporary habitation sites.  It seems 

reasonable to suggest that, in the eyes of their original public as well as modern 

archaeologists, the grandeur of these structures would have been significantly enhanced 
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by their position in a landscape where small, informal, single-story structures were the 

norm. 

 Several authors have produced or discussed labor estimates for great house 

construction (e.g. Lekson 1986; Metcalf 2003; Wills 2000).  While such estimates are 

always subject to a fairly large amount of uncertainty, they do help create a clearer 

picture of the sheer amount of time and energy invested in these structures, particularly in 

activities, such as the procurement of timber, which are not readily apparent from the 

stabilized ruins visible today.  The large quantity of labor required to build these 

structures, and the planning and scale evident in individual construction events, have 

often been used as evidence for hierarchical organization at Chaco.  Certainly the amount 

of labor implies some community investment; great houses could not realistically have 

been constructed by single households.  The process of construction has itself been 

suggested to have served as an integrative activity, both in the case of early great kivas 

(Alder and Wilshusen 1990:141) and Chaco Canyon great houses (Wills 2000). 

 An alternative approach to monumental architecture focuses on the 

communication of meaning.  As Richard Blanton pointed out in his discussion of 

prehistoric architecture in the valley of Oaxaca, architecture has a “meaning function” in 

addition to an “activity function” (1989:413); whatever “practical functions” a building is 

meant to perform, it also transmits socially significant messages to those who see and 

make use of it.  Meaning is, of course, contextual; it is dependent on both the societal and 

biographical background of the individual making the interpretation (or his or her 

habitus, in the lexicon of practice theory) and is therefore particularly difficult to 
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approach using archaeological data.  In addition, the multivalence of any symbol (the 

presence of layers of meaning, even in a single individual’s interpretation) make the 

interpretation of meaning in architecture a somewhat subjective exercise even in modern 

or well documented historical contexts.  Blanton (1989:413) argued, however, that while 

the content of a structure’s meaning may be largely inaccessible, the mechanisms by 

which that meaning is transmitted may be more amenable to study through archaeological 

remains; he refers to this as a “syntactic” rather than “semantic” approach.  Jerry Moore 

(1996:93) constructs a similar argument in his work on Andean monumental architecture, 

suggesting that variation in the physical attributes of monuments had social significance 

and that this variation can be analyzed such that the results may be tested or reproduced 

by other researchers. 

 Both Blanton and Moore borrowed the concepts of “imageability” and “legibility” 

from Kevin Lynch’s work in urban planning; Lynch treated the terms as near synonyms, 

with the former referring to an object’s ability to produce a strong response in the viewer 

and the latter referring to the degree to which a built landscape can be comprehended and 

sorted into recognizable (and particularly navigable) patterns (Lynch 1960:2, 9; see also 

Blanton 1989:415).  Moore (1996:97) applies the terms to monumental architecture as the 

“capacity for conveying meaning” (imageability) and “the clarity with which meaning 

can be read” (legibility).  While Lynch was primarily concerned about the 

comprehensibility of modern urban landscapes, the visual properties of architecture 

would have been equally important for the transmission of meaning in the landscape of 

the Ancestral Puebloan San Juan basin.  While the visual properties contributing to the 
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imageability and legibility of a structure are much more complex that the simple 

existence of a line of sight from the viewer’s location (see the extended discussion of 

visibility below), even a basic analysis of lines of sight should provide some spatial 

context for the imageability and legibility of a monumental structure.  By locating the 

places in which the messages transmitted by the structures were more or less apparent, 

we can obliquely approach the role played by these messages (or the passive presence of 

the structures themselves) in the daily practice of those places.  The places in question 

here are the small habitation sites within the Kin Bineola settlement cluster.  The GIS-

based model developed for this study specifically modeled lines of sight between the 

monumental, community, or ritual structures described above and quotidian habitation 

sites, with lines of sight among habitation sites (i.e., the average number of other 

habitation sites visible per habitation) serving as a basis for comparison.  If monuments 

transmit meaning and integrative structures contextualize the conflict and cooperation 

that constitute practice within the community, we might expect both monumental and 

integrative structures to be highly visible.  Structures might serve both monumental and 

integrative functions without being highly visible, but this would imply some segregation 

of these structures, the messages they transmit, and the framework they provide for 

practice from the daily practice of the community.  

 One group of structures utilized in the study but not discussed in the preceding 

sections are the shrines.  These small structures are manifestly not monumental in scale, 

but appear to have occupied a position of ritual significance.  The visual capacity of these 

structures for conveying meaning (their legibility and imageability) would thus have 



 28

 

depended heavily on their position on the landscape.  As with the more obviously 

monumental structures, an analysis of the visibility of these structures should provide 

some idea of the contexts in which the messages of the shrines were received.  

Furthermore, the contrast between these structures, which cannot be described as having 

required large amounts of labor, planning, or labor organization, and the monumental 

structures should provide a useful point of comparison.  The shrines, as well as the other 

structures in the Kin Bineola community used in this study are described in detail in the 

next chapter.  
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CHAPTER 3: PREVIOUS RESEARCH AT KIN BINEOLA 

 The Kin Bineola community is located approximately 17 km southwest of the 

heart of “downtown” Chaco, along Kim-me-ni-oli (or Kin Bineola) Wash.  Kin Bineola 

itself is located in the northern portion of the Park Service tract, approximately 400 m 

east of the wash, at the foot of a southward facing cliff (Figure 1).  The site name is an 

anglicized version of the Navajo kin bii’ naayoli, “house in which the wind whirls,” or 

possibly kin bil dahnyoli, “house with fabric in the wind.” A largely obsolete alternative 

name is kin joleehi, translated as “roping house” (Marshall et al. 1979:57).  The great 

house appears (translated as “House of Winds” by Kluckhohn) in the Navajo 

“Prostitution Way” story, along with Pueblo Bonito and places referred to as Valley 

House and Black House (the latter is probably either Kin Klizhin, for which this is a 

literal translation, or Chetro Ketl) (Kluckhohn 1967:166; Marshall et al. 1979:57, 69).  

Tree-ring dates from the great house fall into two clusters, the first at A.D. 942-943 and 

the second at A.D. 1111-1120 (Bannister 1964), while the 1983 survey assigned the great 

house a date range of approximately A.D. 900 to 1125 based on surface collection of 

ceramics (Altuschul and Sebastian n.d.; Mills n.d.). 

 Noted early amateur archaeologist Richard Wetherill is supposed to have found 

burials in “a ruin near Kin Bineola” in 1900, but no there seems to be no extant 

documentation of the location or content of those burials (Lister and Lister 1981:233).  

Although samples for tree-ring dates were collected between 1923 and 1963, and the Park 

Service stabilized the great house in the 1960s, no professional or known amateur 

excavations have been carried out at the Kin Bineola great house (Lister and Lister 
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1981:233).  Test excavations and an aerial photography study carried out by the Park 

Service in the 1970s focused on possible water management features in the Kin Bineola 

area (Lyons et al. 1972; Lyons et al. 1976, cited in Marshall et al. 1979:67).  Gordon 

Vivian and later Gwinn Vivian mapped and recorded water control features in the Kin 

Bineola community in the 1960s and 70s (Van Dyke and Powers n.d.).  Marshall and 

colleagues’ Anasazi Communities of the San Juan Basin (1979) contains detailed 

descriptions of Kin Bineola, the isolated great kiva (29MC261) in the southern portion of 

the Kin Bineola NPS tract, and some of the smaller sites discussed below, as well as a 

tabulation of a surface collection of ceramics from the isolated great kiva. 

 Legislation passed in 1980 transformed the Chaco Canyon National Monument 

into a National Park and added approximately 13,000 acres to the area administered by 

the Park Service.  This territory included tracts north and south of the central portion of 

the park, on Chacra Mesa, and surrounding the great houses of Kin Bineola, Kin Klizhin 

and Kin Y’aa.  While the Kin Bineola great house and the area immediately to the north 

and east had been part of the Monument, the newly annexed territory included 1168 acres 

south and west of the great house.  This area was surveyed during the 1983 field season 

of the Chaco Additions Survey, directed by Robert Powers, which covered all previously 

unsurveyed areas newly incorporated into the park.  A draft report, including spatial 

analysis, for the entire Chaco Additions Survey was prepared, but remains in preparation 

for publication (Van Dyke n.d.).  Data for this study were taken from copies of the 

original site forms, curated at the New Mexico State Laboratory of Anthropology 

Archaeological Records Management Section (ARMS).  Spatial data was obtained from a 
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detailed map produced by the survey (see below for a more complete discussion of data 

collection and capture).  Note that the survey study area did not include the area north 

and east of the great house, which had been within the original monument boundary, 

although the survey crew did analyze ceramic collections from Kin Bineola itself and 

from what seems to be an associated construction debris mound to the east of the great 

house (29MC2531, Altschul and Sebastian n.d.).  The exclusion of this portion of the Kin 

Bineola community was taken into account in the interpretation of data in this study, and 

the possible ramifications of this exclusion will be discussed below.  Unique sites and site 

types used in this study are described in the next section. 

 

The Kin Bineola Community: Site Types, Histories, and Descriptions 

Kin Bineola 

 Kin Bineola (29SJ1580) is a massive, E-shaped great house, with a footprint of 

approximately 4,100 m2.  Marshall and colleagues (1979:58) reported an estimate of 105 

ground floor rooms, 58 second floor rooms, and 34 third floor rooms with the three story 

portion of the house being the northern or back wall (the spine of the ‘E’).  Other 

estimates suggest a total room count of 230 or more (Van Dyke 2008:208, after Powers et 

al. 1983:Table 41). There are 10 enclosed kivas within the house, two of which were 

elevated or possibly multistoried constructions (Marshall et al. 1979:58-59).  A great kiva 

was located approximately 10 m west of the great house, although comparatively little 

trace of this structure is visible on the surface.  The trash mounds located to the south or 

southeast of the great house have alternately been described as four (Marshall et al. 
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1979:59; Van Dyke 2008:226) or 13 distinct deposits (Sebastian and Altschul n.d., 

following Powers et al. 1983:Figure 1).  Ceramic sampling for the survey used the latter 

description.  The largest of the Kin Bineola trash deposits was originally assigned a 

unique site number by the survey (29SJ2531); it appears to contain primarily construction 

debris, and may fall nearer to the architectural end of the continuum between informal 

middens and formal earthworks (Sebastian and Altschul n.d.; Van Dyke 2008:226).  

 The 26 tree-ring dates from Kin Bineola fall into two clusters, the first at A.D. 

942-943 and the second at A.D. 1111-1120.  The early dates are from rooms 35, 50 and 

51, all of which are located in or immediately adjacent to the central wing of the “E.”  

This portion of the great house also contains “Type I” masonry, a masonry style 

consisting of uncoursed, irregularly faced or unfaced, long, thin slabs of tabular 

sandstone set in abundant mortar and associated with early great house construction.  

Marshall and colleagues (1979:59) suggested that the early construction at Kin Bineola 

included at least this portion of the structure.  Windes (2007:72-75) has identified Type I 

masonry in portions of the back of the great house (the spine of the E) as well.  He 

suggests that the early great house was T-shaped and two-storied, with at least 64 rooms 

and a long axis of 83 m (Windes 2007:74).  Windes (2007:74) also suggests that the early 

use or occupation of the structure produced only a relatively small volume of refuse, 

implying relatively low-intensity use.  Marshall and colleagues (1979:59) reported that 

ceramics collected from the trash mound directly south of the great kiva associated with 

Kin Bineola were almost uniformly Pueblo I types, leading them to suggest that the great 

kiva may have been associated with the early use of the great house.  The late tree-ring 
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dates were taken from rooms in the western wing and spine of the great house and seem 

to be associated with later masonry styles, with regular courses of faced tabular sandstone 

and core and veneer construction.  As stated above, the Chaco Addition Survey ceramic 

collection from Kin Bineola suggested an approximate end date of A.D. 1125. Although 

the two tree-ring clusters should not be considered proof positive that Kin Bineola was 

constructed in only two stages, it does seem clear that some construction, and probably 

the major expansion of the great house, was carried out very late in the occupation of the 

great house, the community, and the Chacoan fluorescence at a regional level.  Ruth Van 

Dyke (2008:226) has suggested that the late construction at Kin Bineola “represents an 

attempt to demonstrate the continuing power of Chaco – overbuilding in a time of 

uncertainty to quell a popular notion that Chaco’s resources and influence were under 

threat.” 

 

The Isolated Great Kiva (29MC261) 

 The isolated great kiva is located some 3 km south of Kin Bineola, east of the 

wash, on a low rise below a cliff face.  Like the other architectural features included in 

this study, 29MC261 is unexcavated.  Visible walls define an internal area with a 

diameter between 11 and 13 m.  Marshall and colleagues describe seven peripheral rooms 

attached to the great kiva: 

Four of the rooms are rectangular . . . .3.5 x 2.5 meters in size, which are oriented 

roughly to the cardinal directions.  These units have rubble mound elevations of 

50 cm to 1 m and appear quite similar to alcove rooms observed elsewhere. The 
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three additional rooms which are appended to the alcove are subrectangular units 

6 m x 5 m.  These units exhibit mound elevations of 25 cm and represent 

antechambers of the alcoves, giving the kiva a rather unusual appearance 

[Marshall et al. 1979:61]. 

The Chaco Additions Survey form describes an estimate of as many as 17 peripheral 

rooms, although the associated sketch map is somewhat difficult to interpret.  The great 

kiva masonry is substantial, possibly with core and veneer construction and with extant 

walls of approximately 60 cm in width.   Two room blocks are located immediately north 

of the great kiva; these are recorded under the same site number and assumed to have the 

same approximate date range.  The ceramic collection discussed by Marshall and 

colleagues contained almost exclusively Pueblo I period material; based on this, they 

assigned the great kiva a date of A.D. 850-900 and suggested that it was utilized prior to 

the initial construction of Kin Bineola.  The Chaco Additions Survey surface collection 

and field analysis of ceramics suggested a wider date range, A.D. 750-1000, for the entire 

site. Provided that these dates accurately reflect the construction and use of the great kiva 

itself, this structure remained in use long after the initial construction of Kin Bineola and 

of 29MC291, the additional “Chacoan structure” recorded by the Additions Survey.  

 

The Chacoan Structure (29MC291) 

 29MC291 is a room block, classified by the survey as a “Chacoan Structure” and 

occasionally referred to as a “proto-great house” (Van Dyke 2008:96), that occupies a 

mesa top east of the wash in the southernmost part of the survey area, approximately 500 
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m to the south of the isolated great kiva.  The survey guidebook (Powers and McKenna 

1983) defines a “Chacoan Structure” as:   

A town or greathouse type structure identified by a varying complex of such 

features as: core and veneer Chaco style masonry, large rooms with high ceilings, 

multiple stories, large scale planning, direct association with a prehistoric road 

and/or great kiva, and large size and mound height relative to surrounding sites. 

The room block at 29MC291 occupies an area of only 572 m2, giving it a footprint 

smaller than that of the largest room blocks recorded as habitation sites and almost 

certainly smaller than that of the original structure at Kin Bineola, even if the earliest 

construction consisted only of the central wing of the E.  When recorded by the survey, 

however, the structure did have a relatively high mound (1.75 m); thick, possibly 

compound or core and veneer masonry; and comparatively large recognizable rooms (the 

largest was 5 m by 6 m, and may have been a blocked-in kiva).  The site is also located in 

very close proximity (slightly more than 100 m) to a shrine (29MC292, see below).  A 

reasonably substantial trash mound is present south of the room block, however, 

suggesting more than the very light use associated with the shrines themselves.  The 

ceramic date range assigned to the site was A.D. 925 to 1100, making it roughly 

contemporaneous with the late use of the isolated great kiva and with most of the 

occupation or use of Kin Bineola, with 29MC291 notably falling out of use before the 

final expansion of Kin Bineola. 

 

Shrines 
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 The Chacoan sites referred to in the archaeological literature as “shrines” are 

typically small, masonry constructions located on prominent points in the landscape.  The 

early discussion of such features reserved the term for J- or C- shaped, low masonry 

structures, tending to open to the west or southwest (Hayes and Windes 1974:150).  

Hayes and Windes excavated one such structure on West Mesa near Peñasco Blanco 

uncovering a cache consisting of a pecked sandstone bowl, covered by a large rectangular 

sandstone lid and containing 146 turquoise beads.  The interior area of the shrine also 

contained 85 additional turquoise beads and 146 chips or fragments of turquoise, as well 

as pieces of black shale, shell, and malachite or azurite (Hayes and Windes 1974:149).  

The presence of such a cache supports the contention of a ritual role for these structures.  

At least five shrines had been recorded in Chaco Canyon by 1978; another had been 

identified at a point roughly 2.5 km east of Kin Bineola and 4.5 km southwest of Kin 

Klizhin (Windes 1978:Figure 1).  Van Dyke’s (2008:Figure 6.1) very recent map of the 

canyon shows nine shrines, a category in which she includes a group of “barrel-shaped 

shrines,” constructed using massive tabular sandstone (“Bonito style”) masonry, located 

at the western edge of West Mesa in Chaco Canyon.  Van Dyke (2008:Figure 6.1, 155) 

maintains the distinction between shrines and “stone circles,” which are also sited on high 

points on the landscape.  These structures are more often elliptical than circular, and vary 

widely in size with long axes between 9 and 32 m and short axes of 7 to 20 m (Van Dyke 

2008:155).  The 20 known stone circles in Chaco Canyon were constructed using a 

variety of masonry styles, some more formal and some less, with compound masonry 

being the most common.  Like those of shrines, the extant walls of stone circles are 
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relatively short, never standing more than a meter in height, and it is probable that these 

were never roofed structures (Windes 1978:8).  Both site types are rarely associated with 

surface artifact scatters of any appreciable volume, although ceramics collected from 

some of the stone circles in Chaco Canyon support a date range of between A.D. 1000 

and 1150 (Windes 1978:37).  Based on masonry style, both site types are usually 

assumed to be associated with the height of Chacoan occupation (the “Classic Bonito” 

and “Late Bonito” phases), between A.D. 1020 and 1140.  Both shrines and stone circles, 

and particularly the former, have been associated with visibility and regional visibility 

networks (Hayes and Windes 1974; Van Dyke 2008; Windes 1978).  While this 

association makes an examination of the role of shrines in intracommunity visibility 

networks all the more germane, care must be taken to avoid the creation of circular 

argument: if archaeologists classify structures as shrines partially based on the presence 

of an impressive view, it becomes more difficult to make an argument about the 

significance of the view from shrines.  Nevertheless, where shrines and stone circles have 

been explored in greater detail, they do show evidence (such as the offerings described 

above) for specialized, probably ritual, activities, and it seems clear that these site types 

are in some sense “real” and ideally can be identified by more than the presence of a 

large viewshed. 

  The Additions Survey grouped both J-shaped shrines and stone circles under the 

“shrine” rubric, and I follow that precedent here.  Six shrines or possible shrines were 

recorded in the Kin Bineola survey area.  Four of these had been previously described by 

Marshall and colleagues (1979).  The first of these, 29MC146, is located on a small, low 
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mesa, often referred to in the survey notes and reports as Tear Drop Mesa, about 500 m 

west-southwest of the great house.  Although two possible “ledge rooms” on the 

southeast side of the mesa are also recorded under this site number, the shrine area 

consists of two possible rooms on the mesa top attached to a small “courtyard,” which 

opens toward the mesa edge, slightly east of south (Marshall et al. 1979:65).  The unusual 

shape of the structure and its location, including its proximity to the complex of features 

at the base of Tear Drop Mesa that have been variously interpreted as water control 

features or as ceremonial structures, led both Marshall and colleagues and the Additions 

Survey crew to suggest some sort of special role for the structure.  Only nine sherds were 

recovered from the structure itself, but a slightly larger collection from the surrounding 

area of mesa top suggested a tentative date of A.D.1075 to 1150 for that portion of the 

site. 

 The second shrine, located on a mesa top slightly less than a kilometer south of 

Kin Bineola, was not described in Marshall and colleagues’ volume.  This site, 

29MC257, appears to fit very well with the stone circles in Chaco Canyon described by 

Windes (1978), including the presence of a sandstone edge abrader, a poorly understood 

artifact type that  Windes (1978:67) argued may have been used to smooth the bedrock 

surface within the stone circle (although evidence for such grinding is rare) or perhaps in 

the manufacture of wooden artifacts.  The larger portion of the site is a large oval of low, 

compound masonry, with a longer, east-west axis of approximately 22 m and a shorter, 

approximately 12.5 m north-south axis.  There is an entrance, or break in the oval, to the 

northwest.  This portion of the site is situated on the southern edge of the mesa, below the 
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landform’s highest elevation.  Directly to the north and above the oval is a very small 

stone circle, less than 2 m in diameter, referred to as a “herradura” (usually used to refer 

to horseshoe-shaped structures associated with Chacoan roads) on the site form.  This 

much smaller structure is located at more or less the highest elevation of that part of the 

mesa and has a better view, particularly to the north, than does the “stone circle” itself.  

Sixty-four sherds were recovered from the general area of the two features, providing a 

tentative date range of A.D. 1050 to 1150. 

 Site 29MC264, Marshall and colleagues’ Shrine 2, is a J-shaped structure located 

on a point jutting out of the mesa about 120 m east of the isolated great kiva.  Its walls 

are of comparatively massive compound masonry, between .5 and .9 m in width and 

standing .7 m high, which is probably not substantially lower than the their original 

height (Marshall et al. 1979:64).  The J opens to the southwest, toward the cliff edge, 

defining an interior area no more than 6 m in length.  A small break or entrance, as well 

as a possible blocked former entrance, appear on the east part of the structure.  Two small 

cairns to the east and west of the main structure are likely part of the same structural 

complex.  The survey found no artifacts associated with the shrine.  A scatter of 

sandstone slabs and refuse on the slope below, recorded under the same site number, 

yielded a ceramic date range of A.D. 725 to 850, but such an early date is unlikely to be 

associated with a Chacoan shrine, and the general area below this shrine and around the 

great kiva seems to have seen fairly intense use possibly beginning as early as the 6th 

century A.D. 

 Site 29MC292, Marshall and colleagues’ Shrine 1, is located 600 m south of the 
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great kiva and 120 m directly west of, and on the same landform as, the southern 

Chacoan structure, 29MC291.  The site consists of a courtyard or plaza wall built on the 

western edge of the mesa and attached to a circular surface structure built on a slightly 

higher ledge.  The courtyard wall is built of core and veneer masonry standing between .5 

and .88 m in width and up to .6 m in height, and encloses a very roughly rectangular area 

with maximum dimensions of approximately 18 m by 12 m.  Although the courtyard wall 

does not seem to have ever stood much higher than a meter, the amount of debris 

associated with the circular room led both the survey crew and Marshall and colleagues 

to suggest that its walls could have stood a single story in height; Marshall and colleagues 

were certain, however, that there was not enough debris to suggest the presence of a 

tower (Marshall et al. 1979:64).  The extant walls of this structure are compound or core 

and veneer masonry, ranging from .55 to .6 m in width and standing about 1 m in height.  

They enclose an area approximately 4.8 m in diameter. The structure was built on 

exposed bedrock, and therefore could not have been a semisubterranean kiva.  The 

ceramic collection from the area of the site suggested a range of A.D. 950 to 1075. 

 The stone circle 29MC342 was described in both Marshal et al. (1979:64) and 

Windes (1978:64) before being recorded by the Additions Survey.  The site, located some 

350 m east of 29MC291, is actually outside of the official survey boundary and, because 

of this, was the only shrine that was not visited during the brief fieldwork carried out for 

this project.  The enclosure has a north-south long axis of approximately 14 m and a 

shorter, east-west axis of about 10 m.  The surrounding wall is of compound or core-

veneer masonry between .6 and .7 m and, as with other stone circles, probably never 
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stood more than a single meter high.  Within the enclosure is a short curved wall partially 

surrounding a depression, now filled with sediment, in the bedrock.  A small ground 

depression, approximately 4 cm deep and 7 cm in diameter, appears in the southern 

portion of the circle.  The nearby remnants of a compound or core and veneer wall might 

represent an exterior room, or possibly an additional walled area originally attached to the 

circle.  The survey crew could not assign a date based on the 12 sherds found at the site, 

but noted a presumed post-A.D. 950 date on the site form, probably based on the masonry 

and stone circle form. 

 The last site within this category, 29MC305, was recorded by the survey as a field 

house or possible shrine.  The site is located on a mesa edge about 100 m west of the 

wash almost directly across from 29MC292.  The suggestive portion of the site, which as 

a whole also incorporates a probable hearth, scatter of tabular sandstone slabs, and 

possible room area downslope, is an alignment of tabular sandstone slab rubble forming a 

C or J shape, opening to the east, with a maximum length of 10 m.  The alignment stands 

no more than 30 cm high and could possibly represent the collapsed masonry of a poorly 

preserved shrine.  The impressive view from this site was a consideration the survey crew 

took into account in making the suggestion that the site might have been a shrine; further 

discussion of the possible circularity here will be incorporated into the final discussion.  

This site would be the only recorded shrine on the west (or left, following the direction of 

flow) side of the wash (while 29MC146 is actually further west than 29MC305, the wash 

turns west to the south of Tear Drop Mesa and now flows into a small lake created by the 

modern Kin Bineola dam).  Note that the opening of the curve is to the east rather than 
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the west or south, although only one true-to-type J-shaped shrine opening to the west 

seems to appear in this community (29MC264).  The survey assigned a tentative date 

range of A.D. 1025 to 1075 to 29MC305 based on a collection of 19 sherds. 

 

Habitation Sites 

 The survey classified as habitation sites all “Anasazi small house or pueblo 

residence sites of three or more masonry, jacal, and/or adobe rooms, or isolated and 

multiple pithouses of the Basketmaker/Pueblo tradition.”  Fifty such sites were identified 

in the Kin Bineola area, although one of these (29MC344) does not appear on the survey 

map, perhaps because it was significantly outside the survey boundary.  Four habitation 

sites that fall outside the survey boundary were plotted on the survey map, and these are 

included in the study.  All 49 habitation sites plotted on the map were used in this study, 

although my focus is primarily on those sites that are contemporaneous with at least one 

of the specialized community or ritual structures described above.  The number of 

occupied habitation sites through time is plotted in Figure 2, using the individual date 

ranges assigned to each site.  The earliest material was assigned to a time period ranging 

between A.D. 500 and 700 and the site counts for this period almost certainly 

overestimate the number of contemporaneous habitations.  All other time periods are 25 

years in length, except for the 50-year period between A.D. 1025 and 1075, as no 

habitation sites were assigned a beginning or end date of A.D. 1050.  This may inflate the 

number of habitation sites assumed to be occupied during that period, although only two 

habitation sites in use during that period are not also in use in the succeeding period.  The 
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average habitation date range is approximately 168 years in length, although the long 

early period may inflate this figure somewhat.  Only sites estimated to have been 

occupied after A.D. 900 based on ceramic surface collections were visited in the field. 

 Site forms include both “visible” and “estimated” room counts.  Because the 

count of visible rooms was frequently zero, I use the estimated number of rooms 

(predicted by field crews based on the size of visible rooms and area of room block 

debris).  The majority of the habitation sites recorded (40 of the 49 recorded for the entire 

Ancestral Puebloan history of the survey area) have aboveground rooms.  Taking into 

account all of these habitation sites, the mean number of estimated rooms is 8.92 and the 

median number of estimated rooms is 8.  For the same set of sites, the mean estimated 

room block area is 290.41 sq. m with a median of 217.5 sq. m, although estimated room 

block areas should be treated with caution as they sometimes include presumed 

courtyard-like areas. Note that both estimated room counts and room block size are 

skewed to the right; there are many more small habitation sites than large ones.  For 

habitation sites occupied after A.D. 900 (i.e., those with ceramic estimated end dates after 

A.D. 900), the mean room count is 10.33 and the median 10.  Mean room block area is 

371.32 with a median of 280.  The smallest sites from this time period have only three 

surface rooms, and some of them seem to fit particularly poorly into the category of 

habitation sites; this will be considered at greater length in the evaluation of the study 

results.  The largest single room block area recorded was 840 m2 and contained an 

estimated 25 rooms, also the largest estimated room count for a habitation site in the 

survey area.  Only six sites have more than one room block; four of these were occupied 
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after A.D. 900. 

 Habitation sites tend to occur in clusters.  Some areas seem to have been centers 

of occupation for long periods of time (see Figure 3, A-R).  An area northwest of Kin 

Bineola seems to have been occupied for most of the Ancestral Puebloan occupation of 

the study area.  The area around the great kiva was in use as early as A.D. 550 and 

remained occupied until at least A.D. 950.  A very dense cluster west of the wash, on the 

same landform as 29MC305, seems to have been founded in a previously unoccupied 

area beginning around A.D. 925.  Elements of this cluster remained occupied until the 

general abandonment of the area at around A.D. 1150.  It may not be coincidental that 

this habitation cluster is founded at the same time as the abandonment of the habitation 

sites around the great kiva.  
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CHAPTER 4: METHODOLOGY 

Visibility Modeling in Archaeology 

 Visibility modeling has become a reasonably popular application of GIS 

processes to archaeological problems.  Using GIS platforms, various authors have 

analyzed, for example, the visibility of or views from British monuments and earthworks 

(e.g. Llobera 2001; Wheatley 1996; and many others), Iroquois villages (Jones 2006), 

Fijian hilltop fortifications (Field 1998), and Chacoan sites across large areas of the 

landscape (Kantner and Hobgood 2003; Robinson et al 2007).  Although I don’t deny the 

practical ramifications of visibility for site defense and the intentional transmission of 

signals over long distances, my focus in this study is the possible role of intervisibility 

among quotidian habitation sites and monumental or community architecture in the day-

to-day practice of members of the community. 

 While several different kinds of visibility maps can be produced in a GIS 

environment (see Conolly and Lake 2006:226-228 for a concise summary), the general 

process for determining visibility between two points on the landscape remains the same.  

In a data set to be used for visibility analysis, the landscape is represented as a continuous 

grid of cells (a raster data set), each with an elevation value (a digital elevation model, or 

DEM).  The program projects a three-dimensional line from the viewpoint to the target 

cell.  If no cells along this line exceed the height of the line at that distance, the target cell 

is considered to be visible from the viewpoint. This process is repeated for every cell in 

the raster, producing a map in which each cell is coded as either visible or invisible from 

one or multiple view points.  In this type of modeling, the area visible from a given 
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location is typically referred to as its “viewshed” (after “watersheds” in hydrologic 

modeling).  Visibility is almost always calculated using the center of the target cell as the 

endpoint of the projected visibility line, but GIS software platforms vary in whether they 

use the actual coordinates of the viewpoint or the center of the cell in which the 

viewpoint is located in the calculation.  The program used for this analysis, ArcGIS 9.2, 

uses the actual viewpoint coordinates and interpolates the height of that point from the 

neighboring cells as well as the home cell of the DEM.  Unless given specific input by 

the user, GIS programs typically use a default viewer eye-height (for example, current 

and previous versions of the ArcGIS viewshed tool use one map unit, typically one meter 

or foot depending on the coordinate system) and also assume that the viewer is sighting 

to ground level.  Both viewer height and additional height at the target cell can be 

specified by the user; a robust analysis should at the very least make certain that the 

viewer eye height is appropriate to the problem at hand (e.g., a default value of one meter 

is too short to represent average adult eye level).  A model that sights from any given 

viewer-height to ground level, however, runs the risk of producing a viewshed that does 

not contain all of the area intervisible with the viewpoint, because a reciprocal viewer at 

the target cell would presumably be taller than ground height; intervisibility should 

technically be guaranteed when siting from a viewer height to an offset of equal height 

(i.e., theoretically, individuals could look into one another’s eyes).  Actual analytical 

procedures can complicate this somewhat; the specific methods of assessing 

intervisibility used in this analysis are discussed in detail below. 

 Possible difficulties with or criticisms of GIS visibility analyses can be divided 
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into three categories: physical/environmental issues, computational issues, and theoretical 

issues (see extended discussions in Wheatley and Gillings 2000; Conally and Lake 

2006:228-233).  Physical or environmental issues include properties of human vision 

(e.g., visual acuity) or the environment (e.g., changing weather conditions or time of day) 

that control the distance at which objects or areas are visible.  Note that, unless the user 

sets a maximum distance, the GIS routine will evaluate every cell in the raster no matter 

how great the distance from the viewpoint.  Other environmental properties include the 

possible prehistoric presence of tall and/or dense vegetation and whether or not the object 

“to be seen” offers some kind of contrast with its background, as in a difference in color 

or a position outlined against the horizon.  More ambiguously “physical” issues are the 

movement of people around the landscape (complicating the extent to which we can say 

that the visibility or invisibility of any particular spot is meaningful) and the necessary 

assumption that two intervisible sites are contemporaneous. 

 Computational issues are those arising from the process of modeling within the 

GIS framework.  One possible difficulty is the variation among programs in the 

algorithms used to create a viewshed, for example, in how the height of a cell is 

compared to the height of the line of sight (Fisher 1993).  The curvature of the earth may 

also contribute to error in viewshed calculation.  From a given viewpoint, the effect of 

this curvature is to reduce the apparent elevation of an observed object by d2 /(1.273 x 

109) meters, where d is the distance from the viewpoint in meters (Ruggles and 

Medyckyj-Scott 1996:133); for example, at 10 km from the viewpoint the elevation of a 

target point is reduced by about 7.86 m in comparison with the viewpoint.  Like most GIS 
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procedures, visibility models may be prone to edge effects; the actual area visible from 

points near the edge of the DEM may continue for a substantial distance beyond the 

edges of the study area, making it difficult to compare absolute viewshed sizes.  As with 

any spatial analysis, visibility analysis is sensitive to error in the location of the 

viewpoints or target points, as well as to error in the DEM.  In particular, features of the 

terrain, erroneous or real, closer to the viewpoint will have a much greater effect on 

visibility than those at a greater distance. 

 Theoretical criticisms that have been raised include charges of “technological 

determinism” (i.e., performing visibility analysis because we can rather than because it 

tells us anything about the archaeological record or the human past), of privileging vision 

over the other senses, and of perpetuating a depiction of the landscape (the top-down 

map) which does not depict the landscape as it would have been experienced by 

prehistoric people.  Related to the latter two criticisms and particularly important to this 

study is the suggestion that visibility analysis risks conflating vision and perception: basic 

viewshed analysis tells us little about the degree to which an object is obvious, obtrusive, 

or significant in the mind of the viewer.  Finally, viewshed analyses have been criticized 

for relying too heavily on qualitative interpretation, designing studies that cannot be 

subjected to statistical tests. 

 Some of these possible problems, for example differences in algorithms among 

programs, are inherent in the method and must be borne in mind in the interpretation of 

any analysis.  Most theoretical criticisms fall into this category as well, although such 

criticisms are also perhaps more open to debate.  A few of the more situational issues can 
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be dismissed in this analysis.  Modern vegetation at Kin Bineola is low and sparse; 

prehistoric cultivated fields would have been slightly taller and denser, but also would 

have been located on the valley floor, below the elevation of most habitation sites, and 

would not have substantially altered visibility within the study area.  For the purposes of 

this study, I did not correct for the earth’s curvature.  The maximum diagonal distance 

across the study area is slightly less than 5 km; thus the absolute maximum change in 

apparent elevation between any two points in the study area is less than 2 m, which is 

within the error range (about 3 m) permitted by the USGS in creation of the original 

contour map.  More importantly, the primary focus in this study is on visibility 

connections over distances less than 1 km, within which distance relative change in 

elevation is negligible (about 0.08 m at 1 km).  In the specific methodology described 

below, I have tried to address to a greater or lesser extent issues of movement, distance, 

perception, and DEM or locational error.  

 

Viewshed Generation at Kin Bineola 

 The digital elevation model for this analysis was downloaded from the USGS 

National Elevation Dataset Seamless Data Distribution Service and has a resolution of 

1/3 arc second (approximately 9.48 m).  The USGS produced this dataset from the 

elevation contours, stream lines, and benchmark elevations of its 7.5 minute series of 

maps.  Accuracy standards for this map series require that tested points be accurate 

within half a contour interval, approximately 3 m for a map with 20 ft contours (U.S. 

Geological Survey 1999).  Site location data was digitized from a map produced by the 
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Chaco Additions Survey.  The survey crew originally plotted site areas on aerial 

photographs; these areas were then transferred to an enlarged version of the study area 

from USGS 7.5 minute quad maps. All sites plotted on this final map were digitized by 

the author, and basic information from site forms was entered into a Microsoft Access 

database.  Sites coded as habitation sites or shrines using the criteria described above, as 

well as Kin Bineola, 29MC261, and 29MC291, were extracted from this broader data set 

and used in the analysis.  All spatial analysis was performed using ESRI’s ArcGIS 9.2 

software platform. 

 While the most basic form of viewshed analysis uses a single viewpoint to 

generate the viewshed for an archaeological site or feature, this obscures any variation in 

view within the confines of an area considered to be a single site, that is, the area in 

which a person could theoretically move and still be “at” the habitation.  In order to treat 

sites as areas rather than single points, it is necessary to use multiple viewpoints to 

construct a viewshed for each site.  In the discussion below, a “viewpoint” refers to a 

single point from which visibility is tested, while “viewpoint site” refers to the entire 

archaeological site (and aggregated viewpoints) for which a viewshed was generated.  

Very brief initial experimentation suggested that using the vertices of the line defining a 

site perimeter produced very similar, but sometime very slightly larger, viewsheds 

compared to those produced by using points in a grid within a site area (i.e., the center 

points of raster cells).  I chose the former method, in part because it requires fewer steps 

to implement within the program.  The resulting viewsheds contain values ranging 

between zero and the total number of vertices in the line, a number dependent on the 
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length and shape of the site’s perimeter.  While this approach does not address the issue 

of viewer movement across the larger landscape, it can at least provide a better model of 

visibility in terms of movement within a site.    

 Because there was no reliable way to determine the specific locations of structures 

within site boundaries drawn on the map (site boundaries include various activity and 

trash disposal areas in addition to the formal structures, and field maps of each site 

typically do not include the “site boundary” plotted on the larger map), the potential for 

prehistoric structures to block views or enhance visibility could not be accounted for, 

except in the case of Kin Bineola.  Because of Kin Bineola’s massive size, and because 

the polygon representing Kin Bineola did approximate the actual edge of the great house, 

a height of 6 m (the estimated maximum wall height of the structure) was added to the 

DEM at this location for the generation of all viewsheds except those from Kin Bineola 

itself.  Two Kin Bineola viewsheds were created; the first assumes a viewer standing at 

ground level (a viewer eye height of 1.6 m) at the edges of the great house, and treats the 

great house itself as opaque (views were only calculated for the portion of the 360 degree 

horizontal field of vision of each viewpoint that did not cross the line delineating the 

great house).  The second assumes a viewer standing within the great house area at roof 

level (i.e., using a grid of points within the great house area with a viewer offset of 7.6 m 

from the unaltered DEM).  All other viewsheds used a viewer eye level of 1.6m.  Each 

viewshed also used a target offset of 1.6 m, assuming that the viewer was sighting not to 

ground level, but to the face of a standing person.  

 In order to determine which target sites were visible from a particular viewpoint 
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site, the set of site polygons were transformed into a raster with the same cell size and 

extent as the DEM and viewshed layers, and in which each cell was coded with NoData 

(not a site) or with a particular site number.  A simple conditional statement creates a 

raster showing only those portions of cells in the site layer that overlay cells in the 

viewshed with a value greater than zero (those cells that are visible from at least one 

point on the viewpoint-site’s perimeter). 

 Using a target-cell offset equal to the viewer height should allow for the 

assumption of mutual visibility.  However, the difference in the representation in the 

analysis of the viewpoint site and target site (e.g., as a set of points along the site 

perimeter vs. a grid of cells representing the entire site area) complicates this assumption 

in a small number of cases (the site perimeter may cross cells that are not included in the 

raster version of the site layer because the majority of the cell does not overlap the site 

polygon in space).  Because viewsheds were calculated for every site, it was possible to 

test intervisibility directly by comparing the viewsheds of both sites.  In the original 

analysis, non-reciprocity was not often a problem (occurring in only 25 connections of 

the 366 in the original analysis).  Any relationship where one of the sites appeared in the 

viewshed of the other was considered a valid connection in the original analysis, and 

several of these connections were tested again during the fieldwork, the generation of the 

revised model, or both.  Only sites that were considered to be contemporary based on 

ceramic date ranges, however, were considered eligible to be intervisible.  For display 

and analysis purposes, visibility connections were mapped as a network of lines. 
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Visibility and Distance 

 The distance at which objects of interest, be they people, structures or landforms, 

can be distinguished by the human eye is a critical question in any visibility analysis; 

because this distance is dependent on the object in question (e.g., a mountain vs. a 

person) and a number of other factors, viewshed routines do not use any inherent 

maximum distance other than the extent of the DEM.  The simplest way to address this 

issue is to set a maximum distance at which an object can be considered visible.  Other 

authors have created “fuzzy” viewsheds by adjusting a simple binary viewshed using a 

model representing decaying chance of visibility with increasing distance (Fisher 1994; 

and see Ogburn 2005 for an archaeological example).   

 The approach I have taken here is to categorize visual linkages between sites into 

three groups based on distance.  In his work on visibility as a property of landscapes, 

Higuchi (1983:12-17) proposed short-, middle-, and long-distance views based on the 

changing appearance of the landscape at increasing distances, and specifically on the 

appearance of trees.  In his short-distance view, trees appear as individual units, and the 

movement of leaves and branches in the wind can be seen and possibly heard; Higuchi 

defined the maximum distance for this view as the distance at which a single tree 

occupies a horizontal angle of steady gaze of 1 degree, or approximately 60 times the 

horizontal size of the tree.  In the middle-distance view, individual trees cannot be 

distinguished, instead appearing as texture on the landscape.  The maximum distance here 

is suggested (“provisionally”) to be that at which the individual treetop occupies a 

horizontal angle of 3 minutes, or about 1,100 times the width of the treetop.  In a long-



 54

 

distance view, which continues to the horizon or the absolute maximum visible distance, 

trees appear only as color or as indistinguishable from the larger, topographic 

“backdrop.”  Wheatley and Gillings (2000) attempted to adapt Higuchi’s model for use in 

the generation of archaeological viewsheds.  While their article offers a particularly 

insightful approach to visibility analysis, I feel that Wheatley and Gillings erred in 

retaining Higuchi’s use of trees as the standard for defining distance categories, as 

vegetation is rarely if ever the object of interest in archaeological studies of visibility.  

 Higuchi was himself influenced by a number of authors who were primarily 

interested in distance in terms of architecture or human experience.  Because the end goal 

of this study is to discuss visual connections and the transmission of messages in terms of 

community practice, it is particularly important here to find a workable human scale for 

visibility.  In his groundbreaking work in proxemics, Edward Hall (1966) described the 

human sense of space as a product of all the senses, as well as in historical, 

psychological, and cultural context.  He described a continuum of distances between 

communicating individuals, from “intimate” to “public.”  His “far phase” of public 

distance begins at 25 to 30 ft, and he noted that at this distance it becomes necessary to 

speak and gesture in a more exaggerated, public style in order to convey meaning (Hall 

1966:117-120).  Moore (1996:155) reports a study suggesting that, in open-air theaters 

protected from the wind, unamplified performers can be heard by an audience in an area 

85 ft wide and 75 ft deep; he also argues from personal experience that a spectator 

distance of 75 to 100 m provided a very effective, if largely inaudible, view of an annual 

modern recreation of an Incan winter solstice ceremony for a crowd possibly as large as 



 55

 

100,000 people.  For the site sizes in this study, much of Hall’s “public distance” would 

typically fall within the confines of a single habitation site, particularly if the 75 to 85 ft 

figure from outdoor theaters is taken as a maximum distance.  Indeed, it might be worth 

questioning if contemporaneous archaeological sites located within these relatively short 

distances from one another should actually be considered separate entities.  Moore’s 75 to 

100 m figure, however, may provide a more reasonable approximation of a “short-

distance” view between sites, in which the activities of individuals at one location may be 

clearly observed from the other. 

 The19th-century German architect H. Märtens found that the maximum distance at 

which an individual’s face can be identified is between 21 and 25 m, at which the bridge 

of the nose occupies a horizontal angle of 1 minute of the range of vision (Märtens 1884 

and 1890; cited in Blumenfeld 1953:35 and Higuchi 1983:9-10).  The 1 minute angle is 

sometimes used as a general measure of the “smallest discernable distance” and therefore 

the maximum distance (approximately 3,450 times the width of the object) at which an 

object is visible (Blumenfeld 1953:35-36), although, as mentioned in the preceding 

paragraphs, Higuchi used an angle of 3 minutes and noted a study suggesting that this 

was the minimal angle at which individuals could identify black patterns against a white 

background.  Blumenfeld suggested a maximum of 4000 ft for the distance at which one 

can “perceive the presence of a human being,” a distance that falls somewhere between 

the 1 and 3 minutes ranges depending on the predicted “width” of a human being (1.16 

feet if the distance is defined by 1 minute, 3.49 feet if defined by 3 minutes). 

 Applying this welter of numbers to the problem at hand produces a workable set 
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of distance divisions.  While Hall’s distances are too small to be applied to intersite 

interaction (and this in itself is telling), Moore’s spectator distance of 75 to 100 m 

provides at least a rule of thumb for a short distance view.  Because distances for this 

study were measured between site datum points or site center points, it seems reasonable 

to expand this distance to account for movement within the site boundary.  The median 

site diameter for habitation sites (calculated by treating site areas as circular) is 

approximately 55 m; if we assume a maximum distance between two datum points at 

opposite edges of two sites of approximately 100 m, we arrive at a working maximum 

short-distance view of 200 m.  At a distance of 200 m, a human being standing or moving 

while performing a task and occupying an area between .5 and 2 m in width (expanding 

the “width” of an individual provides a crude way of accounting for movement) would 

occupy a horizontal angle of vision between 17 and 35 minutes, about a quarter to a half 

of one degree, the short-distance view angle that Higuchi set as a benchmark for his trees.  

Using a rough approximation for room block width (median room block diameter, 

calculated assuming a circular room block to account for the problem of orientation in 

determining the “width” of a rectangular room block as perceived from a viewpoint), 

suggests that a room block with a width of 16.5 m would occupy a bit less than 5 degrees 

of the horizontal field of view.  An entire site area, including exterior features, work 

areas, trash disposal areas, etc., with the median diameter of 55 m, would occupy almost 

16 degrees.  At this distance, the architecture of a neighboring site, and even more so the 

entire site area itself, would probably be at least reasonably obtrusive.  This also agrees 

reasonably well with the highly subjective data from observations made in the field, 
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during the site visits described below; flag markers left on sites were noted as “close” or 

“very visible” at distances up to 250 m (see below for an extended discussion of 

fieldwork methodology).   

 A distance of 1 km, about 200 m short of Blumenfeld’s 4000 ft figure for the 

maximum distance at which a human being is visible, provides a reasonable conservative 

figure for the divide between middle- and long-distance views.  At this distance, a human 

being acting in an area between .5 and 2 m in width would occupy an angle of between 

approximately 2 and 7 minutes.  A room block, again using the median diameter of 16.5 

m for width, would occupy about 1 degree of the horizontal view.  Although the entire 

site area would technically occupy a larger proportion of the field of vision (about 3 

degrees), at this distance the lower, flatter external features and areas would probably be 

highly unobtrusive.  At this distance, and certainly beyond it, a lack of contrast between 

structures and the surrounding landscape could negatively impact the visibility of a site.  

Again, this assessment agrees reasonably well with the highly subjective data from the 

field.  The maximum distance at which any flag was noted to be visible without 

binoculars was 900 m.  Flags were markedly less obtrusive than human beings would 

have been (pole widths were approximately 3 cm in diameter, with each pole supporting 

three flags approximately 30 cm in length and 10 cm in height).  In the single incidence 

in which it was possible to sight back to a person, the individual at the target site was 

very clearly visible at distance of about 800 m. 

 To summarize, three distance categories were used for this analysis (see Figure 4 

for examples of each category as observed in the field).  Short-distance visual 



 58

 

connections were those 200 m or less in length.  The occupants of sites linked by these 

connections were probably very rarely within vocal communication range (shouting 

might have been audible, but probably wouldn’t have been comprehensible), but could 

relatively easily observe the activities of individuals at the neighboring site (and could be 

observed in the same way).  Moore’s examples of the amphitheater and the Incan 

performance, as well as Hall’s discussion of public distance, suggest that vocal 

performances are unlikely to have been clearly audible at this distance, but the carrying 

distance of loud music (particularly drums) and the sounds made by large crowds fall 

outside of the scope of the above examples and likely require more investigation both in 

terms of generalizable principles and the specific acoustic properties of the landscape 

before they can be integrated into a model such as this one.  Middle-distance visual 

connections were between 200 and 1000 m in length.  At these distances structures and 

individuals remained visible, but activities would have been increasingly more difficult to 

discern, and, barring the presence of large crowds or exceptional events, visible sites 

would have been relatively unobtrusive.  At distances above 1 km, the long-distance 

category used here, individuals and habitation structures are not assumed to be easily 

visible, and visibility connections begin to depend as much on a knowledge of the 

landscape (e.g., there are people living on the south slope of that mesa) as on the 

existence of an actual line of sight.  Short-distance connections may themselves 

constitute “face-to-face” interaction of the kind that defines the “first order communities” 

described in Chapter 1.  Structures at middle distances, however, and to a lesser extent 

the activities they may have hosted would have remained visible to some degree, and 
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therefore available as an element in daily practice.  These distances are applied to all 

cases, although distance and visibility as a function of structure size is explored in greater 

depth with regard to Kin Bineola itself.     

 

Sensitivity Analysis 

 As mentioned above, viewshed generation relies on the use of a reasonably 

accurate digital elevation model, and error in the DEM, particularly an error close to the 

viewpoint site or target site, can create substantial errors in a visibility model.  DEM error 

became a particular concern in this analysis when notation from an original site form, 

which suggested that a particular site had a clear view of Kin Bineola, contradicted the 

visibility model, which showed no visibility between the two sites.  One method of 

testing the sensitivity of a visibility model to DEM error is to create a Monte Carlo 

simulation, adding random error to the existing DEM and recalculating site viewsheds, 

then comparing the results over a large number of iterations.  In this analysis, random 

values between -3 and 3 m (approximately equal to the USGS acceptable error for a 20 ft 

contour map), were added to the original DEM, and site viewsheds were generated from 

each randomly altered DEM.  This process was repeated 500 times, using ArcGIS 

ModelBuilder to automate the process.  Because of the processing time required for such 

an analysis, only the viewsheds from Kin Bineola, 29MC261, and 29MC291 were tested. 

Viewsheds were generated using the sets of points described above.  Each viewshed for 

each iteration was then transformed into a binary surface (visible and non-visible); the set 

of all binary viewsheds for each site was then summed (producing a raster with values 
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ranging between 0 and 500).  From this surface it was possible to calculate values for 

both the maximum number of iterations in which any part of a target site was considered 

visible and the average number of iterations for all cells in a target site.  The presence or 

absence of sites in this final summed viewshed was compared to the original visibility 

model, and the proportion of iterations in which any given site appears gives some idea of 

the sensitivity of that connection to error in the DEM (a very rough approximation of the 

probability of that line of sight being accurate).  

 

Site Visits 

 In order to test the initial models of visibility from habitation sites to Kin Bineola, 

29MC261, 29MC291, and the shrines, visibility connections were checked on the ground 

during four days of fieldwork at the Kin Bineola section of Chaco Culture National 

Historical Park.  Only sites falling within the park boundary and only the sites listed 

above or habitation sites occupied after A.D. 900 were visited.  One additional habitation 

site could not be visited within the time allotted for fieldwork because the presence of 

flowing water in Kin Bineola wash limited pedestrian access.  In total, 22 habitation sites 

and five shrines were visited in addition to Kin Bineola, the great kiva, and the southern 

Chacoan structure.  Visibility between sites was tested by relocating and placing flags at 

each of the shrines, 29MC261 and 29MC291 (Kin Bineola was considered to be more 

than sufficiently massive to be visible without any additional marker), and then sighting 

between these markers and from habitation sites to the markers.  Note that visibility 

among habitation sites could not be tested.  Markers were approximately 5 ft tall, with 
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strips of brightly colored nylon attached to a PVC pipe stand and base; they were 

intended to enhance the obtrusiveness of sites and to give an approximation of human eye 

level.  The flags allowed for some direct observance of changes in visibility with 

distance, but provided only a very rough approximation of a human presence and, despite 

being heavily weighted, were prone to collapse under constant windy conditions.   

 The author and two volunteer crew members sighted back to these markers from 

each habitation site using both unaided vision (or rather, vision aided only by prescription 

lenses) and binoculars.  Clearly, binoculars don’t accurately represent prehistoric 

behavior (and visual acuity in general is a valid source of critique of this sort of study), 

but they do allow a field crew operating without detailed experiential knowledge of the 

landscape to confirm the existence of a line of site beyond the distance at which a flag or 

architectural bump was easily visible; someone intimately familiar with the landscape 

would certainly be able to recognize a portion of the landscape at these distances, and 

even the experience gained in four days greatly increased our ability to recognize a 

particular landform at a glance.  Digital photographs representing 360 degree views from 

each site were taken, and were later used to confirm or occasionally correct 

determinations made in the field.  GPS points were recorded for each site datum, if it 

could be relocated, or the point at which the site datum was estimated to have been based 

on the original survey site sketch map if it could not.  Points were also taken for flag 

placements and for the point from which visibility connections were tested if this was a 

point other than the site datum.  No GPS points were recorded for Kin Bineola, as the 

location of the great house could be confirmed by georeferenced aerial photograph.  
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Visibility determinations were usually made from the highest point of a site.  All GPS 

points were recorded using a Trimble GPS unit with an estimated submeter accuracy. 

 All sites were relocated with reasonable ease, and approximately half of GPS site 

datum points recorded in the field fell within the site boundaries from the digitized map.  

Of the 15 remaining sites, six datum points were within 10 m of the digitized boundary, 

and only two (one at about 32 m and one at about 35 m) were greater than 25 m from the 

digitized boundary.  Given the technology available for the production of the source map 

(in the 1980s) this level of accuracy is relatively impressive.  The GPS points were used 

to generate new viewsheds for all sites in which the collected point did not fall within the 

original site boundary.  Visibility from these viewpoint sites to target sites was calculated 

using both the site areas used in the original analysis and the GPS points collected in the 

field. 

 



 63

 

CHAPTER 5: RESULTS OF THE ANALYSIS 

Comparison of Original Analysis to Field Results 

 A comparison of visibility between sites as recorded in the field to visibility as 

predicted by the original analysis is shown in Table 1.  Note that for this table, each 

connection between two sites is counted only once; sites are assumed to be intervisible.  

In some instances, the visibility between community structures, which was tested in both 

directions, was recorded differently at the two sites involved (typically, one direction was 

recorded as indeterminate while the other was recorded as visible or nonvisible); these 

instances were resolved by the examination of the photographs taken at both sites. While 

visibility to the great kiva (29MC261) was checked in the field for all habitation sites, 

only habitation sites contemporary with the great kiva are included in the counts in Table 

1.  In-field testing seems to suggest that the original viewshed model was at least 

reasonably accurate.  Of all connections tested in the field, about 70 percent (n=137) 

confirmed the original model (i.e., were recorded as visible or not visible in both the 

original model and the field test).  The percentage increases to 88 percent if connections 

marked as indeterminate are excluded from the total.  Only about 9 percent of 

connections (n=18) were recorded in the field as being in disagreement with the original 

model; of these, 11 were errors of omission (connections were not in the original model) 

and 7 were errors of commission (connections appearing in the original model were not 

real).  These connections represent 12 percent of all connections not marked as 

indeterminate.  Approximately 21 percent of connections (n=41) were recorded as 

indeterminate.  Most of these (33 of 41) had been recorded as visible in the original 



 64

 

model.  I tended to be fairly conservative in the classification of connections in the field 

as indeterminate; these often represent connections for which the landform on which a 

given site was known to be located was clearly visible, but the site architecture or marker 

was too far away to be visible even using binoculars.  Most (33 of the 39 for which 

measurements were available) indeterminate connections occurred over distances greater 

than a kilometer, the distance at which, in this study, sites are considered to become part 

of the landscape background.  The shape of the surrounding topography also strongly 

affected the subjective visibility of sites; this will become particularly important in the 

discussion of shrine visibility.  Nearly all of the connections recorded as indeterminate in 

the field (31 of those appearing in the original analysis and 6 of those not recorded in the 

original analysis, or 95 percent of the total) appeared as valid connections in the 

viewsheds generated using the GPS point locations collected in the field.  These factors 

are used in the creation of maximum and minimum visibility networks, discussed below.  

 The incidences in which lines of sites were recorded in the field that had not been 

predicted by the original analysis (errors of omission) seem to be primarily a factor of 

error in site locations recorded on the original survey map, although such error is 

problematic primarily when it causes a significant difference in elevation.  Of the eleven 

such visual connections, nine involve the shrine 29MC264; the location plotted on the 

original survey map placed this site slightly to the south of (and therefore much lower 

than) the extremely prominent point on which it actually stands.  The absence of other 

lines of sight that were predicted by the model (errors of commission) is less easy to 

explain, but probably results from a combination of error in site location and error or 
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generalization in the DEM.  For example, the original analysis predicted a line of sight 

between habitation 29MC254 and shrine 29MC257, two sites located about 250 m apart.  

Standing at the site datum of 29MC254, it becomes clear that no line of sight exists; the 

habitation site is located immediately below a steep drop and cannot sight back to the 

shrine on the landform above.  The viewshed model predicts a line of site even when the 

new GPS locations for both sites are used, suggesting that the difficulty lies in the DEM.  

This type of “error” is an inevitable product of a digital elevation model created by 

interpolation from contour lines; such processes cannot predict sudden changes in terrain 

and depict a smoother landscape than that which exists in reality.  If the slope of the mesa 

were more gradual, or if the site were located slightly higher on the incline, the shrine 

would be visible; one could probably also make a valid argument for the use area of the 

site extending far enough up the slope for the shrine to become visible.  A similar 

problem exists at 29MC309, a habitation site very close to the possible shrine 29MC305; 

in this case, while visibility was recorded from the site datum at the base of the slope, the 

site area does arguably extend onto the mesa top, from which point the shrine would be 

visible. 

 GPS data collected in the field was used to generate new viewsheds in all cases 

where the collected datum or viewpoint did not fall within the original site boundaries 

digitized from the survey map; this included 10 habitation sites, all five shrines visited in 

the field, and 29MC291, the small Chacoan structure.  The effect of these new locations 

on the original model can be examined using both raw viewshed areas and visibility 

connections among sites.  Of the 16 new viewsheds, 10 have smaller visible areas than 
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the original viewshed, a not unexpected outcome given that the original analysis used 

points surrounding an entire site perimeter to generate viewsheds rather than the single 

viewpoints used in the later analysis, and 6 have visible areas that are at least slightly 

larger.  Six of the new viewsheds (five of which were smaller than the original and one of 

which was larger) are very similar to those produced by the original model, with original 

and recalculated viewsheds sharing at least 90 percent of their respective areas.  Five 

more sets are at least reasonably similar (four smaller and one larger), sharing at least 80 

percent of their area.  Only two sites produced viewsheds that shared less than 70 percent 

of their area with the original viewsheds.  The original viewshed generated for habitation 

site 29MC243 shares only about 60 percent of the area of the new viewshed.  The 

original viewshed for the shrine 29MC264 contains only 55 percent of the area of the 

new viewshed.  In both cases the new viewshed does contain almost all (nearly 100 

percent in the case of 29MC243 and about 90 percent for 29MC264) of the original 

viewshed, suggesting that the error is largely in underestimating viewshed size and 

therefore number of visible sites.  Twenty-eight visual connections (bearing in mind that 

a connection between two sites is counted only once) absent from the original model 

appear in the viewsheds generated from GPS locations; of these, 21 involve either 

29MC264 or 29MC243. 

 Visibility to target sites within the GPS location viewsheds was calculated using 

both GPS point locations and original survey map areas for target sites; the latter method 

was necessary not only because single points, as I have argued above, significantly 

underestimate site area, but also because GPS point locations were available only for 



 67

 

those locations visited in the field.  Using the original areas for target sites allowed the 

exploration of changes in visibility from a viewpoint site with an updated location to all 

sites included in the analysis.  As in the original model, only sites that were 

contemporaneous were considered eligible to be intervisible.  The results of these point-

to-point and point-to-area calculations for connections among habitation sites are shown 

in Tables 2 and 3.  Note that the use of each site’s individual time range in determining 

its number of possible connections made prohibitively difficult the calculation of the 

number of “non-connections” predicted by the original model and confirmed by the new 

model.  The tables seem to suggest that the original analysis was reasonably accurate, but 

that the analysis would benefit from the incorporation of the additional connections 

predicted by the revised viewsheds and reevaluation of connections that do not appear in 

the revised viewsheds.  The method by which these connections are incorporated into the 

final analysis is included in the discussion of “minimum and maximum visibility 

networks” below.  The viewsheds generated for the shrines and for 29MC291 from the 

point locations collected in the field generally agree very well with the visibility 

connections recorded in the field.  In three cases, visibility connections that were 

recorded in the field as non-existent appear in the new model: 29MC257 to 29MC254, 

discussed above in the context of errors of commission in the original model; 29MC305 

to 29MC276, a connection that is over 2.5 km in length and the recording of which as 

non-visible could represent human error; and 29MC257 to 29MC2528 a connection of 

1.2 km in length that also may represent human error or DEM error.  These connections 

are included in the maximum visibility network despite the “non-visible” field 
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determination. In four cases, visibility connections that were confirmed in the field (and 

that appear in the original model) do not appear in the new model; these seem to be 

related to DEM error and the danger of using a single point to represent visibility, as 

these connections are all at very short distances and were very clear in the field. 

 The results from the original analysis, from direct observation in the field, and 

from the viewsheds generated with data collected in the field were combined to create 

minimum and maximum visibility networks.  The maximum network contains every 

connection generated by at least one of the above means, with the exception of 

connections from the original analysis that were determined to be non-visible based on a 

site visit and that do not appear in the viewsheds generated from the GPS point locations.  

The minimum network includes all connections coded as visible in the field (even where 

the original or revised model disagrees); where connections were not tested in the field or 

were coded as indeterminate, those that were confirmed by GPS points falling in a 

revised viewshed were included (i.e., those for which GPS locations collected in the field 

were mutually visible).  If no point-to-point test was possible for a connection, those 

confirmed by the presence of the original digitized site area in a revised viewshed were 

included (i.e., those connections for which only one of the two sites had a field-collected 

location for which a revised viewshed was generated).  Where a connection could not be 

tested in any way by data collected in the field, the original model was assumed to be 

correct. Minimum and maximum networks are very similar (and in some cases identical), 

not only because of the large number of links between habitation sites, and particularly 

those occupied prior to A.D. 900, not tested by the revised model, but also because of the 
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general agreement between the two models.  Short-, middle- and long-distance views are 

discussed for each set of visibility connections. 

 

Visibility Among Habitation Sites 

 The network of visibility connections among habitation sites is the largest data set 

produced by this analysis, and covers a period of time stretching from the Basketmaker 

III period to the Ancestral Puebloan abandonment of the Kin Bineola area.  As expected, 

the difference between the minimum and maximum networks is not particularly large, 

although this network and the set of connections between habitation sites and shrines 

show the greatest difference between the two versions.  For habitation sites, the 

maximum network contains two more middle-distance and nine more long-distance 

connections than the minimum network, for a total number of 228 connections in the 

minimum network and 239 connections in the maximum network (recall that a 

connection refers to the relationship of intervisibility between two sites, but that each 

relationship is counted only once: e.g., A-B is the same as B-A). The argument for using 

the maximum network is particularly strong here, given than none of the connections 

between habitation sites were checked in the field.   

 An additional complicating factor is the inclusion of two habitation sites that, it 

was determined during the course of the analysis and fieldwork, were very unlikely to 

have served as habitations.  The site visits undertaken as part of this research were very 

brief and were not intended to reevaluate the information recorded by the original survey, 

but for these two cases corroborating evidence is available.  The first, 29MC250, has the 
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smallest total site area of any included in the analysis (about 76 m2, with the second 

largest habitation site occupying an area of 247 m2).  It also has the second smallest room 

block area (12.8 m2) of any site in the analysis, which is also the smallest room block 

area by far for any site in use after the 10th century A.D.  The dating of this site is also 

somewhat problematic, ranging from A.D. 750 to 1200, with some suggestion that the 

earlier material might have been intrusive; the classification as a habitation was felt to be 

somewhat tentative by the survey, and it seems likely that this site served as a “field 

house” or some other auxiliary structure.  The second questionable site, 29SJ1578, is a 

rectangular block of three rooms built on a very narrow, exposed and prominent point, 

projecting from the mesa top less than 500 m west of Kin Bineola.  Again, the total site 

area is small (583 m2, the fourth smallest of the habitation sites recorded), but more 

striking is the extreme scarcity of surface artifacts.  The site had been previously 

collected by the earlier NPS survey (Hayes 1981), but the Additions Survey collection of 

only 20 sherds still seems very small for even a previously sampled habitation.  Marshall 

and colleagues (1979:66) recorded 29MC1578 as possibly having a “special 

nondomiciliary function,” and it is described (somewhat questionably, from my point of 

view) in one early study of shrines and the possible shrine line of sight network as a 

“tower-like” structure (Hayes and Windes 1974:152).  The classification of these sites is 

of more than passing interest because of their relationship to Kin Bineola – they are the 

two closest habitations to the great house and are both intervisible with the great house.  

Their inclusion in or exclusion from the habitaiton network makes relatively little 

difference in the trends in average number of sites visible or average proportion of 
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contemporary sites visible (see Tables 4 and 5); their removal results in the removal of 12 

or 11 connections in the maximum or minimum visibility network, respectively.  The two 

sites are excluded from the following quantitative discussion of the network among 

habitation sites, but will be discussed in relationship to Kin Bineola and, in the case of 

29MC1578, to the shrines.  These two sites are included in the descriptive statistics in the 

preceding comparison of the original model to field determinations and revised 

viewsheds, because the question here is one of classification rather than of the validity of 

visual connections. 

 The average number of short-, middle-, and long-distance connections for 

habitation sites through the entire Ancestral Puebloan occupation of the area is shown in 

Tables 4 and 5.  This would suggest that a typical view contained one or no sites within 

the intimate observational distance, but about four sites within clearly visible (middle) 

distance, and about four sites at distances where a clear visual connection is doubtful 

(long-distance).  These figures represent the number of other sites intervisible with the 

average habitation site through the entire occupation of the site, however, and the 

average number of visible sites at each distance per site during any given period is 

somewhat smaller.  Figure 5 shows the changing average number of intervisible 

habitation sites per site over time at all three lengths of view using the maximum and 

minimum viewsheds and excluding the two sites just discussed.  The time periods used 

here are the minimum intervals defined by date ranges assigned to sites in the field 

(typically 25 years).  The averages shown in Figure 5 can be standardized to some extent 

for changes in the number of sites over time by transforming them into the average 
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proportions of contemporary sites visible to a site (Figure 6). 

 Short-distance visibility connections are relatively uncommon over time, while 

middle- and long-distance views are more common.  The very high averages and 

proportions in the first time period are a product of low resolution; early material was 

assigned to a two hundred year time range, and it is extremely unlikely that all of the sites 

involved in these connections were contemporaneous.  Middle-length visibility may offer 

the most interesting patterns, as short-distance views are rare and long-distance views are 

assumed to be less meaningful.  After the earliest periods, middle-distance intervisibility 

among habitation sites drops, but rises again from the mid 9th to 10th century.  The plunge 

in middle-distance (and, to a much lesser extent long-distance) intervisibility in the late 

10th and early 11th century is partially the result of reduction in the total number of sites, 

but the decline in site numbers is far less extreme than the drop in visibility.  Middle-

distance visibility rises again between A.D. 1025 and 1125, before dropping off before 

the abandonment of the community.  Viewed as a per site average, this late rise looks 

very sharp; viewed as a proportion, the increase is more modest, because of the 

corresponding large increase in the number of habitation sites.  It is difficult to make an 

argument for the possible significance of these results (although I will make the attempt 

below); the changing visibility among habitation structures should, however, provide a 

baseline for comparison with ritual or community structures. 

 

Visibility at Kin Bineola, 29MC261, and 29MC291 

 As mentioned above, prior to any fieldwork, two viewsheds were generated for 
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the Kin Bineola great house, one assuming a viewer standing at ground level and one 

assuming a viewer at roof level.  Height was also added to the DEM at the location of the 

great house, so that views to the greathouse were assumed to be sighting to a person 

standing at roof level.  All of these connections were checked in the field.  All 

connections based on the ground-level Kin Bineola viewshed were verified, while none 

of the connections based solely on the Kin Bineola roof-height viewshed (or in one case 

on the nonreciprocal appearance of the great house in a site viewshed; see above for 

discussion of reciprocity) were coded as existent in the field.  This latter circumstance is 

not entirely unexpected, given that the model assumed views to and from the prehistoric, 

maximum height of Kin Bineola, not the height at which most of the structure currently 

stands.  It should be noted, however, that even if the six additional connections would 

have been valid in the past, the view of the great house from these habitation sites would 

have been somewhat unobtrusive, as only the upper part of the great house would have 

been visible.  Five of the six connections also stretch over very long distances (2.9 km or 

more, see Figure 7).  Applying the criteria for minimum and maximum networks to the 

ground-level visibility connections produces identical minimum and maximum sets.  In 

contrast, the criteria for minimum networks would reject all of the roof-height 

connections, and the maximum criteria would allow them all.  Thus, the maximum 

figures in Table 6 utilize the roof-height connections, while the minimum use only those 

connections from the ground-level set.  The classification of the two problematic 

habitation sites, 29SJ1578 and 29MC250, becomes particularly important here, as these 

sites comprise two of the four (or five at maximum) habitation sites with middle-distance 
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views to Kin Bineola.  My own feeling is that the evidence for a non-occupational 

function for these two sites, and particularly for 29MC1578, seems fairly strong, which 

suggests that Kin Bineola may have shared medium-distance visibility connections with 

as few as two habitation sites.  Kin Bineola’s position on the landscape, surrounded on 

the northwest, north and east by cliffs, and blocked to the south-east by a nearby mesa, 

cuts off the view of much of the study area. 

 Minimum and maximum visibility networks for the isolated great kiva 

(29MC261) are very similar, with only one long-distance connection present in the 

maximum network that is absent from the minimum network (Figure 8).  While the great 

kiva’s location slightly to the south of the crest of a low hill limits visibility to or from 

areas to the north, sites to the west, on high ground on the opposite side of the wash, have 

clear visibility to the great kiva.  This includes a number of sites founded after the great 

kiva was apparently abandoned, which are therefore not included as valid visual 

connections.  It is probably worth bearing in mind, however, that a view of the great kiva 

may have remained significant even after the structure itself no longer saw intensive use.  

The presence of the shrine 29MC264 at a highly visible point directly above the great 

kiva may support this contention.  The great kiva is also the only one of these three 

structures to be located within short-distance visual range of any habitation site, with two 

visible sites located immediately to the north of the great kiva, in addition to the room 

blocks recorded under the same site number as the great kiva (these were not considered 

to be a separate entity for the purposes of the visibility analysis).  The possible “Chacoan 

structure” or proto-great house recorded as 29MC291 was the most visible of the three 
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structures discussed in this section, with more than twice the number of medium-

connections of Kin Bineola’s absolute maximum possible visibility network.  The mesa-

top location of this site undoubtedly contributes to its large number of connections, as 

does the presence of particularly dense settlement in the surrounding, southern portion of 

the community (Figure 9).  The great kiva and 29MC291 are visible from one another, 

and neither is intervisible with Kin Bineola using any version of the great house 

viewshed. 

 Table 6 and the foregoing discussion use counts of visual connections through the 

entire occupation of each of these sites.  Alternatively, these can be expressed as 

proportions of the number of habitation sites contemporary with these structures (Table 

7).  This further highlights the visibility of 29MC291, which was visible within the 

middle-distance range from approximately 46 percent of contemporary habitation sites; if 

long-distance views are taken into account this site was visible to more than 70 percent of 

contemporary habitations.  If 29MC250 and 29SJ1578 are considered to be habitations, 

the middle-distance proportion for 29MC291 decreases to 42 percent, or about 69 percent 

with long-distance views considered as well.  Even with the inclusion of the two doubtful 

sites and using the roof-height calculations for visibility, however, only 19 percent of Kin 

Bineola’s contemporary habitation sites are intervisible with the great house within the 

middle-distance range; slightly less than 41 percent are intervisible when the absolute 

maximum possible number of long-distance views is also taken into consideration.   

 As with the average for habitation sites, both the raw count of habitation sites 

visible from one of these structures (Figures 10 and 11) and the proportion of habitation 
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sites visible from the structure may be plotted through time (Figure 12 and 13). As with 

the average for habitation sites, the raw counts here are lower at any given moment than 

the total through time.   Medium-distance visibility for 29MC291 is consistently higher 

than that for Kin Bineola, however, even when the two problematic structures and the 

roof-height viewshed are used.  Medium-distance visibility for 29MC291 is also greater 

than or equal to that for the Great Kiva where the two structures overlap in time.  

Intervisibility between 29MC291 and habitation sites in both the middle and long 

distance ranges, calculated by site count, peaks during the large increase in number of 

habitations after AD 1025, with eight habitation sites sharing medium distance 

connections with the Chacoan structure and four sharing long-distance connections 

(omitting the connection with 29SJ1578).  As a proportion, medium-distance connections 

for the Chacoan structure peak in the previous time period, between A.D. 1000 and 1025, 

when more than half (omitting 29MC250 from the total count) of the occupied habitation 

sites share medium-distance intervisibility with 29MC291.  Medium-distance visibility 

for the Great Kiva peaks after A.D. 950, near the end of the apparent use life of the 

structure and after the two sites sharing short-distance visual connections with the great 

kiva, one of which was occupied when the great kiva was built and the other of which 

was founded around A.D. 850, were abandoned.  The trends in long distance counts in 

Figure 11 demonstrate the large difference between the ground-level viewshed and that 

generated using a roof-level viewer (as the two “problem sites” are less than 1 km from 

Kin Bineola, they do not contribute to the difference here).  As I stated above, none of the 

roof-level long-distance connections were confirmed in the field.  If these connections are 
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real, they represent at most the existence of a line of sight from the upper portion of the 

great house to habitations about 3 km away, all of which are visible at medium-distances 

to 29MC291.  My feeling is that the minimum network for Kin Bineola long distance 

visibilty (i.e., one site only) is the more accurate representation of visibility to and from 

the great house.  

 The site visits and revised visibility model superseded the sensitivity analysis in 

determining the final minimum and maximum visibility networks discussed above, 

particularly because the Monte Carlo simulation used in the sensitivity analysis was 

carried out prior to the fieldwork and therefore used the original site locations rather than 

the corrected locations recorded in the field.  The results of the sensitivity analysis do 

provide some idea, however, of the degree to which the visibility analyses at Kin Bineola, 

the great kiva, and 29MC291 are sensitive to error in the digital elevation model.  The 

maximum number of iterations in which a single cell within each habitation site area was 

considered visible was used to represent the number of model iterations for which the 

entire site was considered visible. Within the simulation assuming a viewer standing at 

ground level for Kin Bineola, the five sites (including 29MC250 and 29SJ1578) that 

appear in the minimum network were visible in 53, 55, 59, 88, and 99 percent of the 

simulation’s 500 iterations, respectively.  Five other sites, not considered visible in the 

minimum network, were visible in nine percent or fewer of the iterations.  In the 

simulation using a roof-top viewpoint from Kin Bineola, eight of the eleven sites 

included in the maximum network were visible in between 50 and 99.8 percent of the 

iterations; the other three were present in 46, 38, and 22 percent of iterations, 
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respectively.  One of the six sites included in the maximum but not minimum networks 

appeared in 64 percent of iterations; the others occurred in 56 percent or fewer of the 

iterations, consistently less frequently than the sites included in both the minimum and 

maximum networks.  Three sites not included in either network appeared in 13 percent or 

fewer of the iterations.  Taken together, these results seem to suggest that the five 

(counting 29MC250 and 29SJ1578) sites in both the minimum and maximum networks 

for Kin Bineola are somewhat less sensitive to error than those that appear in the 

maximum network only. 

 In the sensitivity analysis for the great kiva viewshed, the two sites considered to 

have short-distance visibility in both the minimum and maximum networks appear in 100 

and 75 percent of iterations respectively.  The four sites with medium-distance 

connections, again in both the minimum and maximum networks, appear in between 48 

and 67 percent of simulation iterations.  Ten sites that were not included in the networks 

used here appeared in between 0.6 and 45 percent of iterations.  Perhaps most 

interestingly, the single long-distance connection site, which appears in the maximum 

network only, appeared in only 6 percent of simulation iterations; this site was not visited 

during the fieldwork, and it might be best to treat this connection with caution.  In the 

sensitivity analysis for 29MC291, 13 of the 18 sites (including 29SJ1578) included in the 

visibility network with middle- or long-distance connections were visible in between 54 

and 98 percent of the model iterations.  The remaining five appeared in between 21 and 

44 percent of the iterations.  Three sites that were not included in the network were 

visible in the simulations, two at .2 percent and one at 19 percent.  The relatively low 
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percentage of iterations in which some sites included in the visibility networks appear (as 

well as the similar percentages for some sites that were not included in the visibility 

networks) suggest that, particularly for the great kiva and the Chacoan structure, error in 

the DEM could have a significant impact on the results of the visibility analysis.  As 

mentioned above, however, the results of the fieldwork and the revised visibility model 

using data collected in the field should be taken as more reliable indicators of the actual 

visibility of the sites in question. 

 

Visibility at Shrines 

 Because of their general scarcity of surface artifacts, Chacoan shrines have 

traditionally been very difficult to date.  Two of the six shrines used in this study could 

not be dated, and two others were assigned somewhat tentative date ranges.  29MC292 

had by far the largest collection of sherds (N=122), possibly because of its very close 

proximity to the Chacoan structure 29MC291, and was assigned a date range of A.D. 950 

to 1075.  The original visibility network created for shrines assumed a maximum date 

range for all shrines of A.D. 900 to 1150, allowing for all sites contemporary with the 

great house, and therefore all sites visited in the field, to be tested for possible 

intervisibility with shrines (see Figure 14, A-F).  The results of this largest possible date 

range, as applied to all six sites classified as shrines or possible shrines by the survey, is 

shown in Table 8, using the standard criteria for minimum and maximum visibility 

networks and omitting the two “problem” habitation sites.  Counts of intervisible 

habitation sites using the survey assigned date ranges for the four sites with at least 
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tentative date ranges are in Table 9 (see Table 10 for the same information expressed as 

proportions).  This table also contains counts for 29SJ1578, the problematic rectangular 

site on the mesa edge west of Kin Bineola.  If, as I have suggested, this site is not a 

habitation, its location might suggest that the site had a specialized purpose similar to the 

shrines.  It should be borne in mind, however, that the layout of the site (a rectangular 

room block) is very unlike that of the originally defined J-shaped shrines or stone circles, 

and applying the “shrine” classification to any unusual structure in a high location does 

run the risk of diluting the label to the point at which it is no longer meaningful.  Plotting 

visibility over time (Figures 15 and 16) allows a much clearer picture of visibility from 

the two shrines, 29MC264 and 29MC342, which lack even tentative bracketing dates, 

and also allows the sort of synchronic comparison applied to the community structures 

discussed in the preceding section. 

 The difference between minimum and maximum visibility networks is fairly 

small, with only one short-, two medium-, and two long-distance connections in the 

maximum network that are absent from the minimum network using the A.D. 900 to 

1150 date range for all sites.  Three of the six original shrines are highly intervisible with 

habitation sites within the medium-distance visibility range; 29MC292 and 29MC305 

have 10 and 7 connections (48 or 41 percent of their contemporary habitations) 

respectively, using the ceramic collection date ranges, compared to 11 for the Chacoan 

structure (29MC291), a minimum of two for Kin Bineola, and about four for the among-

habitation site average. The shrine on the mesa above the Great Kiva, 29MC264, could 

not be assigned a ceramic date range, but is intervisible within the medium distance range 
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with 9 (minimum) or 10 (maximum) habitation sites occupied between A.D. 900 and 

1150 (36 or 40 percent of these sites), and with a maximum of six habitation sites during 

its peak period of visibility, between A.D. 1025 and 1075; note that the maximum 

number of medium-distance connections for a community structure during any time 

period is eight, the number of connections from both 29MC291 and 29MC292 between 

A.D. 1025 and 1075.  29MC264 and 29MC305 also have short-distance visibility 

connections with habitation sites, one in the case of the former, or a minimum of one and 

maximum of two in the case of the latter.  Two more shrines, 29MC146 and 29MC257, 

are moderately visible within the medium-distance range, with three or four medium-

distance connections using the ceramic date ranges (or a maximum of 6 using the A.D. 

900 to 1150 date range).  The southern stone circle, 29MC342, is by far the least visible 

of the shrines, being intervisible with only one habitation site (using a date range of A.D. 

900 to 1150) within medium-distance range and two within long-distance range.  If 

29MC1578 is considered to be a shrine, it is also among the least visible, with one short-

distance, one or two medium-distance, and one-long distance connection during its 

assigned date range of A.D. 1025 to 1100.  For all shrines, the count of medium-distance 

connections with habitations peaks during the large increase in number of habitations 

between A.D. 1025 and 1075.  Proportions of contemporary habitation sites with 

medium-distance connections (Figures 17 and 18) are more complicated, with the three 

southern shrines (omitting 29MC342) peaking between A.D. 1000 and 1025 or A.D. 

1025 and 1075, and the two northern shrines, 29MC146 and 29MC257, peaking at the 

very end of the occupation if consideration is limited to their ceramic date ranges. 
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 Two shrines have particularly high numbers of long-distance connections with 

habitation sites; 29MC257 has 9 or 10 long-distance connections using the ceramic date 

range and 29MC264 is intervisible at long-distance ranges with 10 sites occupied 

between A.D. 900 and 1150, and with 8 sites during its peak period of visibility, between 

A.D. 1025 and 1075.  The other shrines have more moderate counts of long-distance 

connections, with 29MC146, 29MC342, and 29MC1578 (if it is counted among the 

shrines) having only two connections.  The southern stone circle, 29MC342, was not 

visited in the field, and it is possible that the survey map plotted this feature location 

below an actual, more visible location, as was the case with 29MC264; the site is also 

located outside of the survey boundary, however, and the viewshed generated for this 

site, although highly impacted by the edge effect, seems to be focused on the landscape to 

the south of the site, most of which is outside the boundaries of the survey area.  It is 

possible that this shrine was intended to overlook an entirely different portion of the 

landscape.  As with the medium-distance connections, long-distance connections for 

almost all shrines peak between A.D. 1025 and 1075; the exception is 29MC146, which 

reaches its peak, with a total of two long-distance visible habitations, between A.D. 1075 

and 1125.  The plot of visible proportions of habitation sites is murkier, although 

29MC257 and 29MC264 do have consistently higher proportions than the other shrines, 

particularly after A.D. 1000. 

 The data recorded in the field suggest a contrast between the visibility of the two 

shrines with large numbers of long-distance connections: of the maximum of 13 long-

distance connections between 29MC257 and habitation sites and maximum of five long-



 83

 

distance connections between this shrine and other community or ritual structures 

(including 29MC1578), one was not tested in the field, one was coded as nonvisible in 

the field (but appears in all GIS models), one was coded as visible in the field, and the 

remaining 14 were coded as indeterminate.  Of the maximum of 10 long-distance 

habitation connections and maximum of three long-distance community or ritual structure 

connections (including 29MC1578) for 29MC264, two were not tested in the field, two 

were coded as indeterminate (including the connection with 29MC257), and the 

remaining nine were coded as visible in the field, even at distances over 3 km in length.  

This difference is primarily a product of the difference in the two sites’ topographical 

locations.  Both sites are on mesa tops, but 29MC257 is located on the south central 

portion of its landform, near, but not directly above the south-facing drop.  The other, 

29MC264, is located on the westernmost, isolated tip of its landform, facing relatively 

sheer drops to the north, west, and south, and from parts of the survey area the 

architectural “bump” of the shrine is clearly outlined against the sky.  While dwelling too 

much on the topographic factors influencing the comparative obtrusiveness of the two 

shrines risks projecting the field crew’s relative ignorance of the landscape onto 

prehistoric people, the two factors enhancing 29MC264's visibility, namely contrast 

(“skylining”) and angle of incidence (the angle at which the line of vision meets a visible 

surface, with more vertical surfaces being easier to see) are objective factors that affect 

human vision.  While the current analysis cannot incorporate these factors, it should be 

possible to find a way to use such elements of visibility in an analysis without resorting 

entirely to subjective impressions. 
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 Note that the three shrines with the greatest number of medium-distance 

connections are associated with the dense cluster of settlement in the south, while the two 

with a moderate number of medium distance connections are very close to Kin Bineola.  

Visibility between shrines and the larger community structures reflects this spatial layout; 

29MC264 and 29MC292 share short-distance intervisibility with the great kiva and 

Chacoan structure, respectively, and are intervisible at within the middle-distance range 

with one another. 29MC305 is intervisible within the medium-distance range with both of 

these shrines and both community structures.  The two northern shrines, 29MC146 and 

29MC257 both share medium-distance connections with Kin Bineola; the distance 

between these two shrines is about 1.1 km, and the intervisibility between them is 

therefore classified as “long-distance.”  Connections at longer distances join the three 

southern shrines (29MC264, 29MC292, and 29MC305) to 29MC257, and two of the 

southern shrines (29MC264 and 29MC292) and the Chacoan structure (29MC291) to the 

Teardrop Mesa shrine (29MC146).  The original visibility analysis showed a connection 

between 29MC305 and the roof-height of Kin Bineola, but because this connection was 

coded as nonexistent in the field and in the revised visibility analysis using the GPS 

location for the shrine, this connection is not included the visibility network used here.  

Given the exclusion of this connection, minimum and maximum networks for 

connections among community or ritual structures are identical.    
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CHAPTER 6: DISCUSSION, FUTURE DIRECTIONS, AND CONCLUSION 

Kin Bineola, the Great Kiva, and 29MC291: Invisible Monuments and Monumental 

Strategies 

 Perhaps the most striking result of the analysis is the lack of visibility of the Kin 

Bineola great house.  As stated earlier, I believe that the minimum network (the results 

calculated assuming a viewer at ground level) is more representative of the effective 

visibility of Kin Bineola as a monumental structure than is the maximum network 

(assuming roof level visibility).  The inclusion or exclusion of the two questionable 

habitation sites, 29SJ1578 and 29MC250, is more open to debate, but, even including 

these two sites, the number of visible habitations within one kilometer of the great house 

(four) is approximately equal to the lifetime average for habitation sites (between 3.87 

and 4.08, depending on the model used, for medium-distance connections).  Using the 

minimum network, the count or proportion of habitations intervisible with Kin Bineola 

remains lower than the average count or proportion for intervisible habitations per 

habitation site through nearly the entire occupation of the great house.  Only one 

habitation is intervisible at a long-distance range with the great house in the minimum 

network, although the sheer mass of the great house arguably makes this connection more 

significant than a connection at a similar distance between two small structures.  All of 

these data suggest that the great house was not any more visible to contemporary 

habitations than were the quotidian habitations located throughout the rest of the survey 

area.  Kin Bineola has no short-distance visibility connections with any of the structures 

included in the study, and, while it is intervisible with the two neighboring shrines (or 
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three if 29SJ1578 is included), it does not share a line of sight with either of the more 

distant community structures. 

 The great kiva is slightly more visible, as it has the distinction of being the only 

community or monumental structure to have short-distance visual connections with 

habitation sites (two sites); if the room blocks recorded in the same site number as the 

great kiva had been considered a separate habitation as well, the great kiva would have 

been intervisible with three very close habitation sites during its lifetime, a much higher 

count than the habitation average of approximately 0.9.  The lifetime count of middle-

distance visibility connections for the great kiva is approximately equal to that for 

habitation sites, although the great kiva seems to have been visible from a number of 

habitations founded after the structure was no longer in use, and the inclusion of these 

later habitation sites (which were excluded from the model for the great kiva because of 

non-contemporaneity) might have produced a different impression.  Of the three possible 

“community” or “monumental” structures, only 29MC291, which is by far the least 

monumental of the three in terms of size and labor input, seems to have been much more 

visible than the average habitation site.  Eleven habitation sites, or nearly half (46 

percent) of all habitations occupied during the lifetime of the Chacoan structure, are 

visible at distances of one kilometer or less.  Another six habitations (or possibly seven if 

29SJ1578 is included) have at least a long-distance line of sight, over which the 

landform, or, depending on the distance and the size of the structure during its lifetime, 

the Chacoan structure itself would have been visible, if not particularly obtrusive. 

 One possible explanation for the difference in visibility between Kin Bineola, the 
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great kiva, and the small Chacoan structure is a difference in monumental strategies, or 

perhaps different forms of monumental “syntax,” in Blanton’s terminology.  Recall 

Moore’s (1996:97) use of “imageability” (as the capacity of a monumental structure for 

conveying meaning) and “legibility” (the clarity with which that meaning can be read).  

Kin Bineola might have drawn both imageability and legibility from the comparatively 

massive size of even its earliest incarnation.  Where the great house is visible, its sheer 

mass makes it relatively obtrusive; from its most distant intervisible habitation, located 

south of the great house at a distance of approximately 1.6 km, Kin Bineola still occupies 

nearly two degrees of horizontal view (recall that the smallest distinguishable angle is 

somewhere between one and three minutes).  Most of the area within the survey boundary 

that is intervisible with Kin Bineola is nearer to the great house than this point, 

suggesting that, even where the orientation of the great house relative to the viewpoint 

reduces its visible width, Kin Bineola is particularly noticeable where it is visible.  The 

great kiva, which is less massive, is located in particularly close proximity to and is 

visible from some of the habitations that it presumably served.  The Chacoan structure 

recorded as 29MC291 is particularly small for monumental architecture, apparently 

covering less area than even some of the largest habitations, and, unlike the great kiva, is 

not immediately adjacent to any habitation sites.  Assuming that the designation of this 

structure as monumental or even communal is correct, its placement atop a highly visible 

landform might have been an attempt to enhance the imageability and legibility of the 

structure by borrowing the mass of the mesa to compensate for the comparatively tiny 

size of the structure itself.  If great kivas and great houses do represent two separate 
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traditions imported from the north, the southern Chacoan structure, with its line of sight 

and relatively close proximity to the great kiva, may represent a foray into great house 

construction by the people who primarily made use of the great kiva.  This might explain 

the structure’s diminutive size, although, if such was the case, the experiment seems to 

have been so successful that 29MC291 replaced the great kiva (which was abandoned by 

A.D. 1000) and outlasted it by about a century.  Such an interpretation would also suggest 

that the great kiva and Chacoan structure served a separate public from that of Kin 

Bineola, although such a separation does not preclude the inclusion of both groups in a 

single “first-order” community using the definition described above.       

 It is particularly important to note that intervisibility between monumental 

structures and habitation sites depends on the positioning of the habitations as well as that 

of the monuments.  Of the five habitation sites (or possible habitation sites in the case of 

29SJ1578 and 29MC250) definitely intervisible at any distance with Kin Bineola, four 

have founding dates prior to that of the great house; only 29SJ1578, which is unlikely to 

have been a habitation at all, was founded later, during the 11th century population 

expansion.  Although additional habitations were built in the northern part of the study 

area after A.D. 900, none of these had a visual connection to Kin Bineola, unless the 

maximum visibility network is considered accurate, in which case one northern habitation 

and five southern habitations at distances of approximately 3 km or more would have 

been able to see at least part of the upper portion of the great house.  New Mexico 

Laboratory of Anthropology Archaeological Records Management Section data seem to 

suggest that there may be at least one more contemporary habitation site (information 
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stored in the ARMS database is not directly comparable to the data used here) located on 

the mesa to the north of Kin Bineola, but the mesa edge would have blocked 

intervisibility between the great house and any structure built on most areas of this 

landform.  In contrast, eight of the eleven visible habitations within a single kilometer of 

29MC291 and three or four (depending on whether 29SJ1578 is included) of the six or 

seven habitations with long distance connections to 29MC291 were founded after or at 

roughly the same time as the approximate A.D. 925 construction date for this structure.  

Approximately 80 percent of habitation sites (12 out of 15 or 11 out of 14) built at the 

same time as or after 29MC291 had at least a long distance line of sight to this structure 

and more than half had visual connections to the Chacoan structure of less than a 

kilometer. 

 The chronological data presently available are not sufficient to track fluctuations 

in the use of any of these structures over time, and it is tempting to draw the conclusion 

from the data given above that 29MC291 saw more use in the 11th century while Kin 

Bineola saw less.  Certainly, the expansion represented by the late cluster of tree-ring 

dates at Kin Bineola took place after the abandonment of 29MC291.  However, new 

habitations, including one particularly large room block (29SJ1579), were founded in the 

northern portion of the study area during the mid-11th century, and the presence of the 

stone circle (29MC257) on the mesa directly to the south of the great house and the 

shrine atop Tear Drop Mesa (29MC146) suggest that Kin Bineola’s immediate area 

retained importance during this time period.  Furthermore, while 29MC291 seems to have 

fallen out of use at around A.D. 1100, many of the surrounding habitations remained 
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occupied at least into the earlier part of the 12th century.  It may be that the high visibility 

of the southern Chacoan structure to 11th century habitations is more a factor of the 

highly visible location of the structure than of intentional positioning of habitation sites.  

 The amount of labor that must have been required for the construction stages at 

Kin Bineola suggests both that the structure is monumental, at least in the sense of scale, 

and that some community contribution was required at least in the building and 

expansion of the great house.  The great kiva and particularly the smaller Chacoan 

structure are less monumental in their labor requirements, but seem to show more 

evidence for community interaction within their placement on the landscape.  Any or all 

of these structures may have been sites for “community integration” and all were likely 

“monumental” in the sense of transmitting meaning about their builders and users and the 

society of which they were a part.  Kin Bineola’s lack of visual connections does suggest 

that the messages transmitted by the great house or its “integrative” role in shaping 

community practice were not themselves visually integrated into the daily practice of the 

community.  “Surveillance” in the Foucaultian sense does not seem to have been a 

particular concern in the placement of the great house, or, if it was, it was executed 

particularly unsuccessfully.  Any messages transmitted by the great house would 

presumably have been very clear in its immediate vicinity, however; that is to say, the 

structure itself is arguably the most imageable and legible of those discussed here, insofar 

as we can infer these traits from the great house’s mass and formal construction.  While 

the great house’s two courtyards, presumably defined by the late expansion, would have 

held only relatively small groups of people, there is no shortage of level ground 
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surrounding the structure, and it may be that its role in the practice of the community was 

primarily confined to events located at the great house.   

 Two alternative explanations are available for Kin Bineola’s lack of visual 

integration into the daily practice of the community.  The first is that the great house was 

intentionally visually segregated, either in its initial placement or through reinterpretation 

of its role in the community through time.  Note that the great house could have 

transmitted messages about power relationships and restricted access through having 

restricted visibility.  Alternatively, any concern for intervisibility may have been 

superceded in the placement of the great house and the habitation sites by other concerns, 

including access to agricultural land, the comparatively sheltered position of the great 

house under the southward facing cliffs, or some previously existing significance of the 

site.  Certainly the late expansion of Kin Bineola was predicated on the existence of the 

earlier structure at that spot, and the desire to make use of a preexisting meaningful 

structure (whether by local elites or community members or by representatives of the 

Chaco Canyon core) presumably superceded any desire for wider visibility.  

Alternatively, land claims associated with the great house could have prevented the 

construction of new habitations within the relatively small territory intervisible with the 

great house. 

 I have argued that the greater visibility of the less monumental community 

structures represents an alternative monumental strategy and that these structures were 

more visually integrated into the daily practice of the community than was Kin Bineola 

itself.  I also believe that all the monumental structures, along with the shrines, comprised 
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a complementary system of integrative or community structures, whether they served 

separate community segments, provided venues for different sets or types of activities, or 

both. 

 

Shrines: Visibility without Monumentality 

 Shrines have often been discussed in the context of visibility networks and are at 

least partially defined by placement in highly visible locations.  It is therefore not 

particularly surprising that most of the shrines in the Kin Bineola survey area are highly 

visible.  The prevalence of visual connections between shrines and habitations does 

suggest, however, that visibility within the community may have been as much or more 

of a concern than visibility as part of a long distance signaling network.  Two shrines in 

particular, 29MC264 and 29MC292, are positioned at the edges of extremely 

recognizable landforms, taking advantage of the high visibility of the vertical cliff faces 

below them and of the contrast against the sky or the distant landscape.  Both of these 

shrines are positioned near large community structures (the great kiva and 29MC291 

respectively), with 29MC292 in such close proximity to the Chacoan structure that it 

might be reasonable to question its categorization as an independent entity.  While 

29MC264 almost certainly postdates the great kiva, it is hard to imagine that the 

placement of this shrine was unrelated to the earlier significance of the location.  If the 

visual connections of all six of the sites originally classified as shrines or possible shrines 

are included, no habitation site occupied after A.D. 900 is without a visual connection to 

at least one shrine, and all but three post- A.D. 900 habitations (using the minimum 
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network) have at least one visual connection within 1 km; using the maximum network, 

every post-A.D. 900 habitation site has one or more medium-distance connection.  Even 

using the minimum possible network and excluding 29MC305 (the “possible shrine”), 

only one post-A.D. 900 habitation has no visual connection to any shrine.  Unlike the 

larger community structures, the shrines in the northern and southern portions of the 

study area are visually connected, supporting the interpretation of the northern and 

southern groups of structures as part of a single system of monumental architecture. 

 Compared to the three larger structures, shrines are somewhat more difficult to 

justify as “integrative” structures; they are certainly too small to have accommodated 

even moderate gatherings of people and their use may have been restricted to members of 

specific groups or holders of particular offices.  At the same time, their presumed ritual or 

religious significance would have been a part of the practice of the community, 

contributing to the framework in which daily practice was reproduced, interpreted, and 

contested, and, while the structures themselves could not hold more than a few people, 

the actions of anyone within the shrine (particularly given that the height of most of the 

walls seems never to have exceeded waist height) would have been highly visible to 

anyone watching from the mesa top or the valley floor below.  These structures are 

certainly not monumental in the sense of scale or labor expenditure, but their locations 

seem to suggest that they did have a fairly strong capacity for the transmission of 

meaning.  Perhaps more importantly, and unlike the great house, the shrines’ inherent 

messages would have been visible in the day-to-day life of most or all of the community.  

Within this context, the shrines may have been more imageable and legible than the great 
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house as well as more highly integrated into daily practice.  Shrines may also have served 

in some sense as visual auxiliaries to the monuments, with the Tear Drop Mesa shrine 

(29MC146) or even 29SJ1578 (although this site is less visually prominent) relaying or 

amplifying the messages associated with Kin Bineola, and 29MC264 and 29MC292 

serving the same purpose for the great kiva and the small Chacoan structure respectively.  

Even so, I do not feel that the concept of “surveillance” is any more well suited to the 

shrines than to the great house, as the small-scale architecture of the shrines does not 

seem particularly well suited to conveying messages about power.  Shrines could, 

however, have conveyed messages about correct (that is, socially prescribed) behavior.  

In his work on Western Apache place names, Keith Basso (1996:37-70) describes 

“stalking with stories,” the use of stories associated with a particular place as a sort of 

implied critique or correction of someone’s behavior.  The place itself then becomes a 

sort of mnemonic for both the story and the correction.  Formal structures are completely 

unnecessary for this particular use of place, but shrines could conceivably have provided 

a continuing reminder of socially significant information in much the same way. 

 

Intervisibility and Temporal Patterning in Habitation Sites 

 Intervisibility among habitation sites is primarily discussed here as a baseline for 

comparison with intervisibility between habitations and monumental or community 

structures.  As demonstrated in the section above, Kin Bineola does not appear to be 

more visible than the average habitation site, while the great kiva is somewhat more 

visible in terms of very near sites, and the small Chacoan structure appears to be much 
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more visible than the habitation site average.  A high level of intervisibility among 

habitation sites could itself be a mechanism of community integration. As mentioned in 

the discussion of visual distance classifications in Chapter 4, intervisibility, particularly at 

short distances, could itself constitute the kind of “face-to-face” interaction used to define 

first-order communities.  Even at distances of up to a kilometer, intervisibility would 

have provided some connection between the practice of the individuals dwelling in 

intervisible locations.  Without a standard of comparison, however, it is impossible to 

determine what constitutes a higher than expected amount of intervisibility among 

habitations (that is to say, a level of intervisibility higher than that likely to be produced 

by siting habitations on the landscape without regard for visual connections).  The logical 

method for creating such a model would be to create visibility networks among a set of 

randomly placed sites through time, repeating this process over a very high number of 

iterations.  The use of site areas rather than points and particularly the varying use life of 

habitation sites would make such a model particularly complex to develop (though by no 

means impossible), and the creation of such a model is therefore outside the scope of this 

project.   

 The high early average count or proportions of visible habitations may be 

primarily an artifact of the coarse early chronology, or could reflect an early concern with 

intervisibility with contemporary and/or previous occupations.  Outside of this early high 

point, the highest average proportion of intervisible sites (and a particularly high period 

of average count) falls between A.D. 850 and 950, encompassing the time period that saw 

the initial construction of both Kin Bineola and the smaller Chacoan structure.  This 
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could conceivably represent part of a larger trend toward new and possibly tighter forms 

of community integration or community creation, but neither this nor any other 

interpretation can be considered particularly valid without some sort of comparative 

model.  One interesting pattern in habitation sites, which may support the contention that 

the Kin Bineola community was part of a Chaco Halo, is the sharp rise in the number of 

habitation sites in the study area between A.D. 1025 and 1075.  Although, as mentioned 

above, we do not have sufficient chronological information to describe changing patterns 

of use during the use lives of the community structures in the Kin Bineola community, 

this time period seems to correspond with the beginning of the heyday of great house 

construction within Chaco Canyon and not with any large construction event in the Kin 

Bineola community itself. 

 

Future Directions and Methodological Caveats 

 One question that may arise from the combination of GIS modeling and fieldwork 

used in this study is, why model visibility in a GIS environment at all instead of simply 

beginning with the fieldwork?  If visibility to a structure of known importance (i.e., a 

great house) is built into an initial survey plan, GIS analysis may indeed be superfluous, 

although the need for an archaeological survey implies that not all structures of interest 

(e.g., shrines) are already documented.  Where the primary data are from previously 

conducted surveys, GIS modeling remains far more time efficient, requiring fewer people 

and typically less time spent with organizational and permitting issues, than additional 

fieldwork.  A GIS model should give some idea of whether any apparent patterns are 
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present that make the extra effort of fieldwork worthwhile. GIS-based visibility modeling 

also allows analysis at a larger scale than can reasonably be carried out in the field (e.g., 

visibility among almost 50 habitation sites occupied over more than six centuries) and 

provides an additional point of comparison for determinations made in the field that may 

have been subject to human error based on distance, haste, or incomplete knowledge of 

the landscape.  It should be noted, however, that GIS-based visibility modeling makes its 

strongest arguments in terms of general, comparative visibility (e.g., Kin Bineola is far 

less visible from contemporary habitations than is 29MC291).  For intervisibility between 

two specific locations, physically checking the connection on site provides a more 

reliable determination. 

 In this study, I have attempted to use distance categories based on the horizontal 

angle of vision occupied by an object of interest as a rough guide to a viewer’s perception 

of an object.  Observations made in the field and recorded in the literature (e.g., Higuchi 

1983) suggest that topographic prominence, contrast, and the angle of incidence (the 

angle at which the line of vision meets the viewed surface) all contribute significantly to 

the effective visibility of an object.  All of these qualities should be measurable, and a 

more robust GIS-based visibility analysis should develop tools for incorporating these 

factors into a model.  This study utilized habitation sites to represent locations of daily 

practice of members of the community.  Clearly, most individuals do not spend their 

entire lives in the immediate vicinity of their residences; an examination of the visual 

connections between monumental architecture or shrines and agricultural features or field 

houses might broaden the approach to daily practice used here.  As discussed above, 
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developing a standard of comparison for intervisibility among habitation sites would 

require a complex Monte Carlo simulation; the development of such a model is another 

possible future extension of this research. 

 The results discussed above describe visual connections in only one of the many 

Chacoan communities located throughout the San Juan, and the most productive avenues 

of future research might be those that allow for comparison with other Chacoan 

communities and community structures.  Categories for comparison might include great 

houses within Chaco Canyon or the Chaco Halo and more distant outlying great houses 

or great houses that were built or expanded at different times during the history of the 

regional system.  Within the Kin Bineola community, the great house, great kiva, and 

smaller Chacoan structure seem to have had very different visual relationships with 

habitation sites; additional research might determine if these differences are entirely local 

or if they may represent a larger pattern in the placement of such structures.  The shrines 

analyzed here tended to be particularly intervisible with habitation sites in the 

community, and further research might explore the visibility of shrines both within and 

beyond their local communities, perhaps contributing evidence that one or the other scale 

of visibility was of more concern in the positioning of these structures.  Finally, this 

research, like all archaeological spatial analysis, is limited by the extent of the surveyed 

area; an ideal version of this study would utilize a study area with boundaries determined 

by a severe drop in habitation site density or the upper limit of realistic visibility of the 

community structures in question.  
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Conclusion 

 Visibility is an important characteristic of monumental architecture, particularly if 

we consider the transmission of socially significant messages (the “meaning function”) to 

be a primary function of such structures.  While the content of that meaning is often 

beyond the reach of archaeological inquiry, the methods by which meaning is transmitted 

may be more amenable to the archaeological techniques available.  The Chacoan 

monumental structures described here are often assumed to be “integrative,” that is, to 

play a role in framing practice within the community and therefore in the continuous 

reproduction of the community itself.  Despite certain limitations of the methodology, 

GIS-based visibility models can provide some idea of the degree to which these 

structures and their inherent messages were incorporated into the daily practice of 

community members. 

 The three arguably monumental structures in the Kin Bineola community show 

clearly different patterns of visibility, with the least monumental structure having the 

most visual connections to contemporary habitation sites.  Kin Bineola itself has very 

limited intervisibility with contemporary small habitations, suggesting that we cannot 

assume that massive, highly planned architecture implies that a structure is visually (or 

perhaps even socially) central to the practice of the surrounding community.  At the same 

time, the massive construction at Kin Bineola would have required the contribution of 

labor from the community.  The sheer size of the great house suggests that the structure 

would have been particularly apparent wherever it was visible, and any messages 

transmitted by the great house could have been primarily on display during gatherings at 
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or around the structure.  I have suggested that the massive construction of the great house 

and the greater visibility of the great kiva and particularly the small Chacoan structure 

represent alternative monumental strategies, with the latter two structures drawing 

“imageability” and “legibility” from either the close associated with habitation sites (the 

great kiva) or placement on a highly visible landform (the small Chacoan structure).  

Notably, some of the most visible structures analyzed here are not monumental in the 

sense of scale or labor input; shrines are so visible within the Kin Bineola community 

landscape that few or no habitations occupied during the Chacoan period would have 

been without a clear, relatively close view of a shrine.  Some of these structures seem to 

be positioned for maximum visibility on particularly apparent landforms, although more 

refined GIS methodology is needed to make a strong argument for the significance of this 

placement.  I suggest that the shrines, which would have been much more visually 

integrated into the daily practice of the community, were part of the same complementary 

system of community architecture that included the more monumental structures, and that 

the shrines might have served to lend visibility to the larger, less visible structures.  Note 

that, while Kin Bineola is not intervisible with either of the southern community or 

monumental structures, shrines in the northern and southern portions of the community 

do share visual connections.  Future research may determine whether these results 

represent broader “Chacoan” patterns, but it seems clear that, at the Kin Bineola 

community, the relationship between the social meanings and frameworks for practice 

embodied in integrative structures and the daily practice of the community is more 

complex than an initial impression of the massive great house might lead us to believe. 
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APPENDIX A: TABLES AND FIGURES 
 
Table 1.  Comparison of field determinations for intervisibility to those from the 
original model.  This count incorporates only the ground-level visibility connections 
for Kin Bineola, as those generated from roof-height assume a prehistoric wall 
height higher than the extant walls in most parts of the great house. 

 Original Analysis  

Field Determination  Visible Not Visible 

Visible  72 11 

Not Visible 7 65  

Indeterminate 33 8 (6 added to network) 
 
 
Table 2.  Comparison of results from the original model for habitations to those for 
the revised model results using GPS points both as viewpoints and for target site 
locations. 

 Visible in Original Not Visible in Original 

GPS points visible 42 7 

GPS points not visible 6  
 
 
Table 3.  Comparison of original results for habitations to revised model results 
using GPS points for viewshed generation and original survey map site areas for 
target sites.  This table includes sites in appearing in the counts in Table 2 in 
addition to all other sites which overlap in time with the 10 habitations for which 
new viewsheds were generated.  Of the 79 connections for which the original model 
and the new GPS viewpoint-to-site area model agree, four disagree in the GPS 
viewpoint-to-GPS target location analysis. 

 Visible in Original Not Visible in Original 

Areas Visible 79 9 

Areas Not Visible 7  
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Table 4.  Average number of habitation sites visible per habitation site (calculated 
by doubling the total number of connections in the network and dividing this by the 
total number of habitation sites). 

 Minimum Network Maximum Network 

Short-distance 0.90   0.90 

Middle-distance 3.92  4.0  

Long-distance 4.49  4.86 
 
Table 5.  Average number of sites visible per habitation site (calculated as in Table 
4) with 29MC250 and 29SJ1578 removed from the dataset.   

 Minimum Network Maximum Network 

Short-distance 0.89   0.89 

Middle-distance 3.87  4.08  

Long-distance 4.47  4.85 
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Figure 1. The study area, including habitations and monumental or community 
structures used in the visibility analysis. 
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Figure 2. The count of habitation sites in the study area through time. 
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Figure 3.  A-R.  Habitation sites in the in Kin Bineola survey area between A.D. 500  
    and 1150. 
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Figure 4. A-D.  Examples of changing visibility at short, middle, and long distances.  
A) A short distance connection, sighting to 29MC264 from 29MC260, a distance of 
approximately 160 m.  B) A medium distance connection, sighting to 29MC264 from 
29MC336, a distance of approximately 810 m.  C and D)  Long distance connections, 
sighting the 29MC264 from 29MC317 and 29MC276, distances of 1.42 and 2.05 km, 
respectively.  
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Figure 5. The average number of habitation sites visible per habitation site through 
 time for short  medium-, and long-distance connections using both the minimum 
 and maximum networks. 
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Figure 6.  Average proportion of contemporary habitation sites visible per 
habitation through time using all three distance categories and both minimum and 
maximum networks. 
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Figure 7. A-B. Maximum (A) and minimum (B) visibility networks for the Kin 
Bineola great house, showing the locations of the two problematic habitation sites, 
29SJ1578 and 29MC250.  Long-distance connections are displayed as dashed lines. 
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Figure 8.  Visibility network for the isolated great kiva, 29MC261.  Short-distance 
connections are displayed as bold lines, and the long-distance connection, which 
appears only in the maximum network, is displayed as a dashed line. 
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Figure 9.  Visibility networks for the small Chacoan structure, 29MC291.  Long-
distance connections are displayed as dashed lines. 
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Figure 10. Counts of habitation sites intervisible with Kin Bineola, the great kiva 
(29MC261), and 29MC291 within medium-distance range, over time.  Note that 0 
values appear for Kin Bineola and 29MC291 prior to A.D. 900 and A.D. 925 
respectively because these sites were not yet occupied (the same holds true for all 
subsequent graphs). 
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Figure 11.  Counts of habitation sites intervisible with Kin Bineola, the great kiva 
(29MC261), and 29MC291 within long-distance range, over time.   
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Figure 12.  Proportions of habitation sites with short- and medium-distance visual 
connections to Kin Bineola, the great kiva, and 29MC291. 
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Figure 13.  Proportions of habitation sites with long-distance visual connections to 
Kin Bineola, the great kiva, and 29MC291. 
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Figure 14.  A-F.  Visibility networks for the shrines.  Short-distance connections are 
displayed as bold lines, long-distance connections are displayed as dashed lines, and 
connections which appear only in the maximum network are displayed in a darker 
orange. 
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Figure 15 A-G.  Counts of habitation sites intervisible at medium distances with 
shrines or possible shrines through time: A) 29MC292 B) 29MC305 C) 29MC264 D) 
29MC257 E)29MC146 F)29MC342 G)29SJ1578.  
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Figure 16. A-G. Counts of habitation sites intervisible at distances over 1 km with 
shrines or possible shrines through time: A) 29MC292 B) 29MC305 C) 29MC264 D) 
29MC257 E)29MC146 F)29MC342 G)29SJ1578.  
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Figure 17. A-G.  Proportions of habitation sites intervisible at medium distances 
with shrines or possible shrines through time: A) 29MC292 B) 29MC305 C) 
29MC264 D) 29MC257 E)29MC146 F)29MC342 G)29SJ1578.  
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Figure 18.  A-G.  Proportions of habitation sites intervisible at distances over 1 km 
with shrines or possible shrines through time: A) 29MC292 B) 29MC305 C) 
29MC264 D) 29MC257 E)29MC146 F)29MC342 G)29SJ1578.  
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