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ABSTRACf 

Built fonn, or human spatial organization, has usually been studied in cultural 

anthropology and archaeology as dependent on other factors such as social organization. 

Studies have been limited by a lack of measures permitting comparisons over time and 

space, so buildings remain little understood despite their visibility in the archaeological 

record. One approach emerging from multidisciplinary work emphasizes topology over 

physical characteristics such as shape and size; it examines linkages rather than individual 

components. The space syntax model of Bill Hillier and the Unit for Architectural Studies 

at University College London recognizes that spatial patterns are both the product and the 

generator of social relations. Built fonn is treated as part of a system of spatial relations, 

facilitating movement, encounter, and avoidance--both among occupants and between 

occupants and outsiders. Methods developed through analysis of a broad range of 

buildings and settlements are available to examine built space and its changes over time. 

A space syntax model allows a re-examination of great houses in and near Chaco 

Canyon, New Mexico, built from the mid-A.D. 800s to the mid-llOOs. The great houses 

examined in Chaco Canyon are: Una Vida, Pueblo Bonito, Chetro Ketl, Pueblo del 

Arroyo, Pueblo Alto, and Kin KIetso. The outliers are Salmon Ruin and West Aztec Ruin. 

Where sufficient data are available, the control and access features fonnalized through 

floorplans are graphed and quantified, allowing comparisons over construction phases and 

between different sites. The goal is to reevaluate past interpretations, ranging from heavily

popUlated villages to largely empty redistribution or ceremonial centers. 

More diversity rather than consistency is apparent from individual great house floor 

plans, but certain spatial characteristics emerge. Access patterns tend to be asymmetric and 

non-distributed, becoming deeper over time. Yet the occasional presence of rings, 

allowing alternate routes within a building, differs from earlier and later building forms. 

Access patterns differ between and within east and west wings, and the core units, even 
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during comparable time periods. Seen from the perspective of the floor plan, the examples 

of Chacoan architecture suggest differentiation both within and among great houses. 
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The reality of a room was to be found in the space enclosed 
by the roof and walls, not in the roof and walls themselves. 

Okakura Kakuzo, The Book of Tea, 
quoted by Frank Lloyd Wright (l960:300) 

Chapter I: INTRODUCTION 

The built environment, or space transformed through human activity, needs to be 

better understood, both because of our own daily interactions, and because its elements are 

among the clues of the past. Much of the human experience cannot be observed directly, 

nor was it documented through written records. While buildings are among the largest 

artifacts recovered by archaeologists, they are also among the least understood. One 

example of a building that still defies a definitive interpretation despite over a century of 

description and analysis is the Chacoan great house. 

The lack of a definitive interpretation stems from the inadequacies of traditional 

methods to characterize buildings. Interpretations often hinge on assumptions that do not 

stand the test of cross-cultural or cross-temporal comparisons. Physical characteristics 

such as construction materials, shape, size, functional and stylistic details have long been 

emphasized in descriptions of buildings -- whether by archaeologists, architects and 

architectural historians, and the many others involved in built form research. While those 

characteristics cannot be ignored, they do not incorporate the movement possibilities that 

are crucial to the way that people use buildings and other aspects of the built environment. 

Many approaches are being developed to overcome past limitations, and the field of built 

environment/behavior studies has mushroomed in recent years (Lawrence and Low 1990). 

One promising approach to the study of built form stresses topological relations, or 

the links between parts rather than the parts themselves. Rather than being studied only as 

a setting for artifacts, a building is recognized as an artifact that shapes and classifies 

undifferentiated space into rooms and other marked areas. The linkages of a room or a 
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defined space are as important as its contents because they reflect and shape the patterns of 

social interaction. So the functional identification of a given room or activity area is 

insufficient. For instance, in one dwelling, the kitchen might be in a back comer, isolated 

from the rest of the house; in another, it might be the central room through which all traffic 

must pass. Their relative locations result from domestic priorities and will also serve to 

channel interactions of household members and potential visitors. 

The space syntax methods of Hillier and Hanson (1984) provide a systematic way 

to describe architectural data and use them for further analysis. The methods were 

developed from study of maps of buildings and settlements from a variety of sources: 

archaeological, ethnographic, historic, and contemporary. Work on urban planning 

consultancies has added observational data to confirm expected movement outcomes (e.g., 

Hillier et al. 1993). A basic tool, the access graph helps in visualizing and exploring 

complex relationships within buildings as it highlights the network formed by links 

between spaces rather than the spaces themselves. When the graph is justified, the relative 

depth of each space from a given point becomes apparent. 

Two pairs of basic properties to describe built form emerged from examining 

justified access graphs and axial maps: symmetry-asymmetry and distributedness-non

distributcdness. Eight basic types of built form result from the possible combinations of 

the pairs, as both aspects of each pair might be present in a building. Asymmetry is 

shown in highly dendritic graphs, which correspond to the segmentation that is often linked 

to increasing specialization and complexity. Distributedness is shown in loops linking 

spaces, which can happen in complex systems, but ones where control is shared rather than 

directed. Drawn from actual cases, space syntax can be considered as a form of middle

range theory to link the observable artifact with social processes. Built form is treated as 

part of a system of both social and spatial relations because it facilitates movement, 

encounter, and avoidance--both among occupants, and between occupants and outsiders. 
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Chacoan great houses were chosen for a space syntax analysis because many of 

their original doorways and other access points are still visible in the archaeological record 

and have been documented for over a century. Chacoan great houses arc massive, multi

storied structures with core-and-veneer walls and distinctive veneer styles. The overall plan 

of Chacoan great houses starts with a core unit to which east and west wings are attached, 

forming a IT shape. Great houses have been at the center of the very definition of Chacoan 

society since the days of mid-nineteenth century explorers. They arc now considered to 

function as part of a Chacoan community rather than as an independent apartment complex. 

Eight examples can be examined because of the availability of excavation reports describing 

various access points, and of maps showing doorways. Six of them are in Chaco Canyon: 

Pueblo Bonito, Una Vida, Chetro Ketl, Pueblo Alto, Pueblo del Arroyo, and Kin KIetso; 

the remaining two are outliers to the north, Salmon and Aztec West. 

Access graphs and quantification show that Chacoan great houses tend to be deep, 

segregated, asymmetric sets of spaces, with the tendency becoming stronger over time. 

Unlike most earlier and later forms of Pueblo architecture, rooms are sometimes linked 

laterally, creating rings within the structure so that a given point can be reached by alternate 

routes. However, the rings are often deep in the set, not easily accessible from the outside 

space, so they do not alter the plan's predominant asymmetry. Occupants had to pass 

through the shared space of plaza and rooftops, whose access from the outside became 

more limited with the general adoption of an arc closing off the plaza. While not all the 

access points are known for all parts of a great house, the available ones suggest variety 

between east and west wings, as well as within the core unit, even during the same period. 

Whether the great houses were dwellings, administrative centers, warehouses, 

religious structures, or combinations of the above, remains an unresolved question, but 

space syntax provides a tool to evaluate the possibilities of movement and social process. 
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Chapter 2: THE STUDY OF BUILT FORM 

The traces of built form in the archaeological record reflect the diversity of human 

experience--from a hearth and series of postholes to the monuments of past civilizations; 

"architecture and urbanism [are] the largest human artefacts apart from society itself' 

(Hillier 1985: 163). Building for shelter and storage is not unique to the human species, 

and territorial markings are part of all animal behavior. While forms such as a beehive or 

beaver dam show considerable manipulation of the natural environment, the variety of the 

human built form reflects needs that go beyond maximizing a specialized ecological niche. 

Incorporating technological skills, social and economic necessities, political organization, 

and cosmological concepts, the built form should be a rich source of information for 

archaeologists reconstructing the past and analyzing human behavior. 

The built environment is the visible expression of human spatial organization. The 

study of space has always been part of anthropology, although rarely accorded the same 

importance and descriptive autonomy as other topics. Archaeology has always dealt with 

built forms but not with the same level of sophistication achieved for the other, smaller 

artifacts. Built forms may be less amenable to analysis because of the complexity of causal 

factors, but they may also hold more explanatory potential. While subject to most of the 

same natural and cultural formation processes as other artifacts, their bulk, lack of 

portability, and cost in labor and materials tend to preserve them in the original location. 

Indeed, many buildings become heirlooms, outlasting their original occupants. Buildings 

and their remodellings due to changing needs and structural necessities are likelier to 

provide a closer approximation of the systemic context than are more portable artifacts. 

Anthropology and archaeology arc not the only fields facing the difficult challenge of 

spatial studies. Researchers in many disciplines have applied their own biases, and some 

of the most noteworthy contributions have come from outside academia. Topics mnge 
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from technical requirements for lighting to the meaning of place. The cumulative effect of 

studies on the built environment is like the proverbial description of an elephant by a group 

of blind men. A common denominator in many built form studies is recognition of the 

need for interdisciplinary studies and for multi-level analysis, for instance connecting house 

and settlement. 

Because buildings delimit space, morphology, the study of form, is particularly 

appropriate; it examines the material aspects which are the central concern of both 

archi tecture and archaeology. While architecture makes the abstract concept of space 

material, archaeology deals with material culture in order to understand more abstract 

concepts like social organization. Most morphological approaches consider the size and 

shape of built form, but some focus on topology, or the network of movement 

possibilities, an aspect given implicit importance but rarely articulated. Of the latter, the 

most comprehensive so far is the space syntax developed by the British architect Bill Hillier 

and his colleagues, based mostly on archaeological, ethnographic, and historical data. It 

concentrates on the deep structure of a building, rather than on its technical features or 

stylistic embellishments, as is the case for many architectural studies. Looking for ba~ic 

spatial patterns may overcome the particularizing results of more customary research. 

Application of a space syntax model could cast new light on even well-known 

archaeological data such as those for Chaco Canyon and its outliers, Anasazi sites in 

northwest New Mexico and contiguous areas. Various scenarios have been proposed for 

the function of Chacoan "great houses"--from thriving village to trading center to largely 

empty ceremonial center. Each would have topological implications according to the Hillier 

model. In tum, space syntax can be examined for its applicability to archaeological data 

and further refined. 



20 

Definition of Built Fonn 

Because "architecture" is used by some only to refer to work designed by a specialist, a 

more neutral tenn, "built fonn," has been developed to cover the vast range of structures 

sheltering or defining human activity. "Built fonn" refers not only to the obvious, such as 

dwellings and special-purpose buildings, but also to defined spaces that are not enclosed, 

such as plazas and streets. A built fonn is part of the "built environment," the human 

transfonnation of the natural landscape--cities, roads, canals, agricultural fields. Human 

examples of built fonn parallel those of the animal world, whether the single units stressing 

shelter such as bird and chimpanzee nests, multi-room units made for storage by rodents, 

or the complex structures built by social insects like bees and ants. 

The single cell is the prototype of human building as indicated by Leroi-Gourhan's 

interpretation of the Pincevent shelter (1972). The hunter-gatherer !Kung use individual 

huts, more as markers than as shelter and storage (Fraser 1968). Much traditional 

architecture in widely different environments is not only single-celled but also circular: 

Inuit igloos, Hohokam pithouses, Plains tepees, Mongolian yurts. Materials tend to be 

abundant resources not requiring much modification (Whiting and Ayres 1968: 124-125). 

Domes tend to be structurally stable and energy efficient But circular dwellings cannot be 

readily modified without endangering structural supports. Expansion is only Possible 

through replication of units. As they are physically distinct, they are less readily controlled 

by the original unit. 

The shift from single cell to multicells occurs throughout the world. It would seem to 

coincide with the type of agriCUlture or other subsistence system that creates a surplus to be 

stored. Rectangular plans lend themselves more readily to multi-cellular organization and 

expansion, as an outside wall can be converted into the inside wall of a new room, whether 

in an Anasazi pueblo or American tract house. The inherent flexibility of rectangular plans 

is best illustrated by the traditional Japanese house, where moveable, standardized screens 
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can be used in succession as wall, window, and door (Bognar 1989). While nomadic 

groups may have either round or rectangular houses, sedentary groups tend to have 

rectangular ones (Whiting and Ayres 1968). Because materials like stone and adobe are 

preferable for structural stability when straight walls are used, the initial investment costs 

more but maintenance is less (McGuire and Schiffer 1983:284-285), thus reinforcing 

sedentarization. The lack of stone does not preclude multi cell building: adobe and fired 

brick were developed in some areas to provide a durable but relatively cheap material, and 

the invention of timber-framing, foregoing the need for expensive masonry, was critical for 

U.S. housing (Stilgoe 1982). 

Besides providing more storage space, multicellular dwellings would also be related to 

growing social complexity, formalizing in the landscape household relationships, political 

organization, and differential access to resources. Observing contemporary U.S. behavior, 

Goffman (1959: 123) terms the presence of staging areas, such as the kitchen, bathroom, 

bedroom, what distinguishes lower-class and middle-class living. McGuire and Schiffer 

(1983:286-287) claim that "greater differentiation of tasks among individuals and the 

concomitant specialization of technology lead to increasing differentiation of architectural 

design." In a cross-cultural comparison, Kent (1990a:5) posits: "the greater the amount of 

sociopolitical complexity ... the higher the ratio of functionally restricted to multipurpose 

activity loci and the more compartmentalized the architecture." Rapaport (199Oa:17) 

observes "an almost evolutionary development in specialized settings." While complex 

societies may have some simple structures (such as a tent used by a vacationing U.S. 

family), the range of variation would be greater. The presence of specialized structures 

such as men's meeting houses or seclusion huts in small-scale societies would indicate that 

they also need differentiation, but the range of variation within the society would not be as 

large. 

While the general types of built forms can be sorted into categories, each building can 
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appear to be unique, resulting from the interplay of a wide range of variables, not all readily 

identifiable and measurable. In House Form and Culture, architect Amos Rapoport 

(1969a:47) rejects single explanations for dwellings and stresses socio-cultural factors over 

physical ones such as climate, construction materials, and technology: "Buildings and 

settlements are the visible expression of the relative importance attached to different aspects 

of life and the varying ways of perceiving reality." His case of the Pueblo communal 

dwelling and the Navajo hogan showed that different forms could exist in the same natural 

environment (Rapoport 1969b). Rapaport was echoing the views of some earlier scholars, 

such as the nineteenth-century French geographer Vidal de la Blache who had countered his 

field's tendency to environmental determinism, but the impact of House Form and Culture 

made clear how various disciplines had been ignoring those aspects. But in analyzing 

variation, there can be a tendency to ignore underlying similarities. An analogy for built 

form could be drawn from the human organism: a unique genetic combination built out of 

the same physical material with the same processes. 

The uniqueness of buildings often emerges from the emphasis on design. The design 

of buildings, or architecture, is the process of shaping space for human purposes and 

organizing the setting for human behavior. Yet the nature of design is problematic. 

Aristotle observed that the process of house-building "needs to be guided by a pre-existing 

idea of the form the house is to take" and derived from architecture his philosophy of nature 

as "form .. .incomprehensible without purpose" (Hillier 1985: 163). A built form, whether 

windbreak or skyscraper, requires design or a mental template--some idea of what the final 

product will look like and what purposes it will serve. As expectations are shaped by 

previous experience, buildings tend to replicate earlier forms, as shown by traditional or 

vernacular architecture (Oliver 1971, 1975, 1987; Rudofsky 1964). In providing cues for 

behavior, the built form can reinforce social patterns, especially as it is often taken for 

granted and not consciously examined by the user, rather like language. The design of 
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built form can be a deliberate attempt to foster new forms of behavior: Versailles, Utopian 

settlements, and more recently, Buckminster Fuller's geodesic dome, Paolo Soleri's 

Arcosanti, and Brasilia (Holston 1989). While much has been written about conscious 

design, little has been written about underlying processes, yet Bachelard (1957) argues that 

memories of the "house" are as important in shaping personality as the relationships 

examined by Freud and other psychologists. As architect Clare Cooper has discussed 

(1974), even trained professionals can be unconsciously recreating familiar settings. So 
. 

intentionality may be affected by unconsidered principles (Glassie 1975) and inexplicit 

factors. 

Even the most deliberately designed space is not deterministic for behavior. Frank 

Lloyd Wright (1%0), Le Corbusier, and other noted architects criticize clients for 

modifying plans or misusing space. In those situations, architect, builder, and client could 

well have conflicting objectives, unlike so-called traditional or vernacular architecture 

where the roles tend to be combined. 

In the design of a building, three dimensions define the space, but height has been 

considered the most important as it creates a volume. Height has both practical and 

symbolic value, from thermal efficiency (high ceilings in warm climates) to status-marking 

(Gothic cathedral spires, Maya roof combs, World Trade Center). It affects human 

experience of a place, especially when body movements have to be modified. 

Unfortunately, gravity destroys or damages the third dimension in archaeological context, 

although it can sometimes be inferred through rooffall. The incompleteness of an 

archaeological ruin eliminates many of the architectural studies possible in systemic 

context, but it focuses attention on the floor plan as a way to classify activities and social 

relationships. 

In the very act of building, the laying of foundations or setting of posts determines the 

size and shape of the finished bUilding. Its importance is often marked by ritual: 
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consecration of the ground recreating cosmogonic construction (Eliade 19.54: 18-20, 30); 

"from cornerstone ceremonies in our own buildings to the sacrificial slaughter of a rooster 

in Greek villages ... from the ritual practices of a Roman priest involved in site planning to 

the foundation rituals of an Egyptian Pharaoh 'stretching the cord'" (Preziosi 1983:481); 

and the outline of foundations drawn by a ritual specialist for the Betsileo (Kus and 

Raharijaona 1990:29). Height can depend on the base dimensions, given structural 

properties of materials and building techniques, so the base dimensions could be 

considered instrumental. 

Yet most architectural criticism focuses on the surfaces defining space rather than on the 

space itself as represented by floorplans. While the facade provides information for the 

onlooker, or the image that the occupant wishes to project, the inside can tell more about 

the user. Goethe countered the prevailing definition of architecture as a visual art by 

observing that "it should work primarily for the sense of mechanical motion in the human 

body--something to which scant attention is paid" (in Arnheim 1977: 152). Because the 

built environment is shaped for human activity, architecture provides a haptic experience 

(Bloomer and Moore 1977); moving through a building provides more information than 

static viewing. Plans are likelier to reflect the sense of movement and use of space, yet 

they are usually not the primary focus of analysis, as they "convey little to the image

seeking eye, are hard to analyze, and give little sense of the experiential reality of the 

building" (Hillier and Hanson 1984:3). 

Anthropological Approaches to Built Form 

The variety in the anthropological study of space is evident in a review article 

(Lawrence and Low 1990) which does not claim to be inclusive yet cites 395 sources 

(albeit many are not anthropologists). It reflects renewed interest in a topic important in 

nascent anthropology before being neglected for other matters. In fact, two writers best 
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remembered now for their contributions to kinship and social organization, Morgan and 

Durkheim, discussed the interrelationships of society and space in ways that continue to be 

seminal. Even when anthropology moved beyond the evolutionary interest in material 

expressions of culture, such as houses, spatial concerns were to be considered by writers 

as diverse as Evans-Pritchard and Levi-Strauss, Hall and Eliade. The built environment 

would be examined for its mentalistic as well as its material aspects. 

A contemporary of Darwin, Lewis Henry Morgan (1965 [1881]) was concerned with 

cultural evolution. Like other nineteenth-century writers, Morgan recognized the trend for 

social systems from those based on "personal relations" of sex and kinship to those based 

on territory and property. He defined periods of a developmental scheme through 

technological innovations, such as adobe and stone architecture for Middle Barbarism. Part 

of Ancient Society was to be devoted to domestic architecture but grew long enough to be 

published separately as Houses and House Life of the American Aborigines in 1881 

(Bohannon 1965:xxiii). Morgan's eagerness to fit various American Indian groups into 

evolutionary stages led him to make analytical errors, most notably in discussing the Aztecs 

in Chapter X. Lacking detailed archaeological data, Morgan believed that the mortuary 

monuments of the Mound Builders were communal houses. Despite factual errors and 

theoretical bias, Morgan's systematic look at the links between domestic architecture, social 

organization, production technology, and ecological setting is an inspiring example. 

Morgan (l965:xxiv) had come to recognize their importance through his knowledge of the 

Iroquois, the "people of the Long House": ''The family through these stages of progress 

was too weak an organization to face alone the struggle of life, and sought a shelter for 

itself in large households composed of several families." Rather than pursue the 

implications of spatial arrangements, Morgan devoted much of his research to kinship in 

line with his view of cultural evolution. 

Also concerned with organizational aspects of the built environment, Emile Durkheim 
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maintained that space like time was divided and differentiated, with the divisions coming 

from values of social origin. The variation in divisions of space by different societies 

proved that they were not based in nature, as even the distinction of right and left was the 

result of representation. With Mauss, who discussed the seasonal implications of Eskimo 

dwellings (1968 [1904]), Durkheim (1963 [1903]) explored settlement form as a system of 

classification, partly inspired by Cushing's work with the Zuni. They used examples from 

Australia and North America to show that the conception of space as a circle replicated the 

tribal form, with a high degree of correspondence between localization and tribal 

organization by moieties and clans in widely diverse groups: ''Things were first of all 

classified by clans and totems. But this strict localization ... brought with it a corresponding 

localization of the things attributed to the clans" (Durkheim and Mauss 1963:65). 

However, they judged the best example of localization to be one independent of social 

organization, Taoism in China, with its division of space into four cardinal points, each 

then divided into two parts. Durkheim (1965:490) would even see localization as an ideal, 

not limited by empirical evidence. Thus while recognizing the importance of spatial data, 

Durkheim (1963:82) saw them in a dependent position, although he did acknowledge that 

"It was because men were grouped ... that in their ideas they grouped other things." By 

giving primacy to society, Durkheim set a pattern to be followed by anthropologists who 

dealt with spatial factors as dependent variables. 

Following Durkheim's concern with social phenomena, the structural-functionalist 

tradition elaborated by Malinowski, Firth, Forde, Evans-Pritchard, among others, would 

also emphasize social structure while acknowledging the importance of spatial factors. For 

instance, in The Nuer, Evans-Pritchard (1940) set his discussion of time and space 

appropriately enough at the center, between descriptions of the preoccupation with cattle 

and political structure. While "concepts of time and space are determined by the physical 

ambient. .. the values they embody are only one of many possible responses to it" (Evans-
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Pritchard 1940:94). The Nuer response to the landscape detennines their political 

structure, as ecological distance reflects terrain and resources, rather than the more readily 

measurable actual distance. Structural distance in tum reflects the relationships between 

groups of people, according to lineage, age, sex, and therefore means more to the Nuer. 

The individual dwelling is at the base of a complex hierarchy. In his discussion of space, 

Evans-Pritchard (1940: 113) gave primacy to social relationships over physical setting, yet 

allowed a possible relation between the "lack of political cohesion and development [and] 

the density and distribution." While not seeing physical factors as detenninative, Evans

Pritchard reaffinned their importance. 

Levi-Strauss, following in the footsteps of Durkheim and Mauss, sought to study the 

social reflections of mental patterns innate in all humans. Their representations, such ac; 

kinship systems, myths, art, and even built fonn, would be described by a binary system 

of opposition and resolution. In his study of the Bororo, he was able to present a case 

where spatial features were given importance and corresponded to social and cosmological 

dimensions of the society. In the case of the Winnebago, where Radin had found the 

moieties to hold conflicting views of spatial organization, Levi-Strauss argued that they 

were resolved through a third structure (1963:128-160). In his structuralisme, the 

pennutations available through transfonnations could be interpreted as presenting 

equivalencies. Levi-Strauss did acknowledge the wide variation in relations between social 

structure and spatial configuration, admitting that "among numerous people it would be 

extremely difficult to discover any such relations" (1963:284-5). 

Structuralism has stimulated much research on the pervasiness of cosmological models, 

such as Cunningham (1972). But Ortiz (1969) questioned whether the ternary structure as 

discussed for the Winnebago would apply in the Tewa case, and Doxtater (1984), the 

possible bias of imposing a foreign order on ethnographic material. Anthropologists such 

as Bourdieu (1977), post-processual archaeologists such as Hodder (l982a), and others 
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criticize Levi-Strauss for taking a static, synchronic approach and for not accounting for 

change and variation. Architects Hillier and Hanson (1984:5) fault not only the selective 

use of cases where conceptual organization and spatial configuration do coincide but most 

of all the denying to space "that descriptive autonomy given to myths, kinship systems." 

Levi-Strauss presents the use of space as a reflection of other factors, rather than 

recognizing its role in shaping human cognition, a topic that was being pursued by Piaget 

and others. 

Indeed, one of the few commonalities in the increasingly divergent field of 

anthropology was the continued subordination of spatial to social factors. Walter 

Goldschmidt observed that "the anthropology of architecture remains primitive [even 

though] architecture is an aspect of culture which mediates between man and his 

environment" (in Prussin 1969: vii-viii). Thomas Gregor (1977:61), contributing to the 

"ethnography of space," noted that "normally this topic is given only passing attention 

unless spatial relationships are an elaborate and conscious metaphor for social and symbolic 

relationships." Implicit recognition of the importance of spatial issues is shown by the 

definition of culture areas and by territorially-defined household and community studies. 

Ethnographies include information on houses and settlements, but usually confined to one 

chapter or less and clearly subordinate to kinship. It is hard to imagine an ethnography 

without kinship diagrams yet house plans and village maps are not always standard features 

(e.g., Basso 1988). "With the anthropological neglect of explicit spatial theory" (Clarke 

1977:25), data on houses and settlements would prove to be inadequate for archaeologists 

concerned with material culture and its social correlates. Moreover, the emphasis on small

scale societies was not useful to discussion of complex, urban situations, a topic 

anthropology had left to sociology. 

As an example, Eggan, an anthropologist frequently cited by those seeking to 

reconstruct social patterns of the Southwest (e.g., Chang 1958; Dozier 1965), did not give 
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specific examples on the relationships between built form and social patterns, even though 

"dwellings not only affect the outward appeamnce of the villages but often reflect their 

internal organization as well" (Eggan 1950:3). Houses are discussed more as objects to be 

inherited rather than as activity settings, let alone as social practice. Discussing the 

implications of settlement patterns known from the archaeological record for the 

development of Puebloan social structure, Eggan (1950: 132-3) claimed that despite "the 

priority of the residence factor in shaping early Hopi society, it seems clear that lineage 

plays a more fundamental role in modem Hopi society [as] residence has limited usefulness 

in integrating large blocks of population." Household, part of a lineage, and residence 

would largely coincide for the Western Pueblo. 

Despite the presence of spatial issues in anthropology since its inception, most 

anthropologists long continued to focus their research on other concerns. Given the lack of 

programmatical and theoretical coherence in anthropology, some researchers did begin to 

give spatial factors a more central place in their work and to see the built environment as 

more than backdrop or reflection. Spatial topics are being reevaluated not only among 

anthropologists concerned with social organization, but also by those using symbolic and 

psychological approaches, and by those studying the social production of built form 

(Lawrence and Low 1990). Approaches range from behavioral, stressing data, and 

phenomenological, stressing interpretation. 

Cultural and social anthropologists are reevaluating static definitions of kinship and 

residence. Studies such as Goodenough (1955) on Truk residence rules cast doubt on the 

primacy of kinship systems, presenting them more as mental constructs; "Oceanists often 

treat kinship as an epiphenomenon of residence" (Rodman 1985:57). More information on 

households underscored the fluid nature, both in terms of lifespan and socio-economic 

variables. In an extreme case in Oceania, even the houses themselves were moved, or parts 

used to create new houses, as the process of residence interweaves place and people 
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(Rodman 1985). 

The assumption held from Morgan through the structural-functionalists that domestic 

and residence groups are equivalent is also being challenged by household studies (e.g., 

Goody 1971; Laslett and Wall 1972; Netting et aI. 1984). They recognize the variability in 

household composition due to life cycles, that a cooperating social unit is not necessarily 

limited to one location while different social units can coreside. 

While some anthropologists reconsidered the relations between social groups and built 

form, others questioned the role of culture in shaping perception of space. Edward T. Hall 

(1959: 146-164), who had been a student of Ralph Linton and hence steeped in the Boasian 

belief in culture, believed that concepts of space varied cross-culturally. In The Silent 

Language (Hall 1959) and The Hidden Dimension (Hall 1966), he developed the approach 

of proxemics, the study of human use of space, claiming that culture shapes perception, 

much as language determines thought in Whorfs work. With the linguist George Trager, 

he was concerned with culture as communication; they sought to identify "isolates," or the 

building blocks of culture, which could be used in comparisons (Hall 1959:36-37). A 

forerunner of sociobiology, Hall (1959:44-62) believed that culture was rooted in 

biological behavior, listing ten Primary Message Systems, including association and 

territoriality. Hall gives many cross-cultural examples to show variation in use of space, 

such as speaking distance for North and Latin Americans. His books were geared to 

practical advice for Americans working overseas; "Watch where people stand, and don't 

back up. You will feel funny doing it, but it's amazing how much difference it makes in 

people's attitudes toward you" (Hall 1959: 192). Writing in a popular style and presenting 

a non-verbal model in a field dominated by verbal information, Hall is more influential in 

other fields, especially environmental psychology. While Hall's work may now seem 

simplistic, its impact shows how important it was to make explicit what most take for 

granted. 
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Social use of space and the management of psychological tensions was examined in 

detail for the Mehinaku of Brazil by Thomas Gregor (1g]7). Hall's cultural view of spatial 

use was one of the influences, but Gregor based his work on sociolinguist Erving 

Goffman's (1959) treatment of social roles as theatrical performance. He found that social 

relationships and world view were made explicit in the layout of the community. While the 

plaza was a highly public area, houses were considered private, and paths and trash yards 

provided other "backstage" areas. To escape the burden of constant interaction, Mehinaku 

leave the village to travel, establish a dry season hamlet, or wander; they are also secluded 

within the house for up to three years at certain life stages. Citing a study of 42 small-scale 

societies, Gregor concluded that they tend to provide low privacy, so it is essential to 

describe the setting of social drama 

While Hall provided a behavioristic model for human use of space, some researchers 

were concerned with ritual manipulation of the environment. Liminality is a spatially 

defined concept, referring to the lintel of the door, the physical manifestation of transition 

in the definition of space and performance of rituals (Eliade 1961; Turner 1967, 1969; Van 

Gennep 1909). 

Van Gennep (1960 [1909]) proposed three stages for rites of passage: separation, 

transition, and reincorporation, with passage being expressed in a material way. The door 

is identified as "the boundary between the foreign and domestic worlds in the case of an 

ordinary dwelling, between the profane and sacred worlds in the case of a temple" (Van 

Gennep 1960:20). Rituals associated with thresholds were themselves termed rites of 

passage. Because crossing a threshold marked the union with a new world, he termed the 

rites of the transitional stage "liminal," from the Latin word for threshold, limen. Rites of 

passage were often marked by physical movement, such as the Chinese child's "passing 

through the door" (Van Gennep 1960:57-60). Van Gennep (1960: 192) underlined the 

importance of "the passage from one social position to another [being] identified with a 



32 

territorial passage, such as the entrance of a village or house .... This identification explains 

why the passage from one group to another is so often ritually expressed by the passage 

under a portal or by an 'opening of the doors. '" 

Transitional spaces were also considered important by Mircea Eliade. An historian of 

religion, Eliade (1954, 1961, 1963) wrote extensively about the symbolism of the "centre" 

and its cosmological implications. Hierophanies, revealing the sacred, occur not only at a 

certain time but also at a certain place. Sacred places would be recognized as such for 

sometimes arbitrary reasons, and their sacredness reinforced through repetition (Eliade 

1963:367-370). As the sky shows infinity and transcendence, it is the realm of the sacred, 

so celestial figures are common in world religions (Eliade 1963:38-123). Liminal spaces 

are necessary to mediate between realms. Because the center orders space, and building 

replicates the sacred order, "the threshold is the limit, the boundary, the frontier that 

distinguishes and opposes two worlds--and at the same time the paradoxical place where 

two worlds communicate, where passage from the profane to the sacred becomes possible" 

(Eliade 1961:25). Eliade (1961:179-183) also discussed the symbolism of passageways 

such as bridges and narrow gates. A recurrent image is the sacred mountain, at the meeting 

point of sky, earth, and the underworld, with temples and towns assimilated as sacred 

mountains: "any new human establishment...is ... a reconstruction of the world" (Eliade 

1963:373). Eliade (1963:380) saw a constantly felt human "need ... to realize archetypes 

even down to the lowest...levels of immediate existence; it is this longing for transcendent 

forms--in this instance, for sacred space." The built form is more than just territorial 

marking or social representation; it is a mental model of the universe, with the center as the 

underlying constant. 

Victor Turner (1967) expanded Van Gennep's schema for rites of passage with material 

drawn from fieldwork among the Ndembu of Zambia Turner (1967:93) emphasized the 

importance of transition or liminality, with its moment as an "interstructural situation". 
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Turner's duality of structure/anti-structure as the glue binding society depends on liminal 

passages, when communitas, a temporary sense of unity, is achieved. His descriptions of 

rituals mention the use of seclusion huts and tunnels, but his definitions of the liminal 

phase emphasize characteristics other than spatial ones, such as participants' attire and 

practices (Turner 1969). Yet Doxtater (1984) finds Turner's treatment of ritual more 

appropriate than other approaches because it recognizes the non-verbal dimensions of 

architecture. Like Van Gennep and Eliade, Turner was primarily interested in ritual, but he 

appreciated the importance of the physical setting; the built environment gained meaning 

through ritual performance. 

In another approach to the spatial dimensions of ritual, Geertz (1980) borrowed the 

idea of world axis and the sacred mountain motif from comparative religion (Eliade 1963) 

in examining the coordination of local agricultural cycles into a regional network through 

the ceremonial system of Bali. Rice-field cults regulated water use for more efficient rice 

cultivation. More than any other Balinese built form, the palace summarized sacred spaces, 

reproducing the "deep geometry" of the cosmos in a series of interconnecting stages 

contrasting inside and outside. But in the theatre state, architecture was only setting, which 

came alive through ritual. 

Both the psychological and ritual approaches recognize that the spatial dimension is an 

important part of human experience. They differ in their methods: Hall, behavioral and 

stressing particularistic aspects; van Gennep, Eliade, and Turner, mentalistic and concerned 

with the underlying unity. 

In another approach that takes a more dynamic view of space, Bourdieu (1977) 

emphasizes people's actions rather than their ideas. In the Kabyle house (Bourdieu 1971), 

the symbolic oppositions based on gender are integrated in time and space through practice, 

as inhabitants learn by doing. As both product and process, habitus organizes and 

generates social practice. Bourdieu goes beyond Levi-Strauss' structuralist approach by 
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making time a factor, and beyond earlier anthropological approaches by presenting space as 

more than a passive reflection. 

Anthropologists exploring Bourdieu's concept of habitus include Robben (1989), who 

recognizes "the centrality of the house in Brazil" by examining the relation of spatial 

structure and social pmctice. He also dmws from Giddens' (1984) structumtion theory that 

individual action creates the social system. Robben compares houses lived in by fishermen 

of two different social statuses and the interactions linking the three societal domains of 

house, street, and sea. 

Anthropologists have also discussed the role of architecture and urban planning as a 

form of social control. Foucault (1975) presents architecture as a means of joining space, 

knowledge, and power, best exemplified in Bentham's plan for the Panopticon as the ideal 

prison. Rabinow (1989) describes how French administmtion used architecture and city 

planning as a tool of social control. Holston (1989) critiques Brasilia as a government 

project to transform society, its design by architects, and its use by different classes, ac; 

social processes subverted the utopian intentions. Space is presented as an arena for power 

struggles. 

From psychological to ritual to social process, the wide mnge of approaches currently 

being used in anthropology may lead to a better understanding of built form. Lawrence and 

Low (1990) note the significant growth of the last decade and feel that social production 

theories are the most promising. However, spatial patterns are still largely regarded as 

dependent on kinship, ritual, economics, power, mther than as an integral part of complex 

intemctions. 

No systematic way to deal with built form has emerged. Although a non-verbal topic, 

most of the description is in verbal form; photographs, maps, and films have not been used 

consistently, let alone forms of notation. It would be hard to imagine a discussion of 

kinship without diagrams, yet similar tools are lacking for built form and spatial behavior 
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(and some anthropologists would reject that need as scientific reductionism). To use an 

example from another non-verbal subject, the best verbal description of a symphony would 

be deficient when compared with the score, even if musical notation cannot cover all 

aspects of style and performance. While musical criticism can be instructive, it gains by a 

knowledge of the formal characteristics of the subject. The same should be true for built 

form as discussed by anthropology. Without access to consultants and the possibility of 

participant observation, archaeologists can find current anthropological treatments of space 

to be inadequate for examining the past 

Archaeological Approaches to Built Form 

Because archaeology examines the material evidence of the past and present, it has long 

documented built forms through both verbal and visual means. The early emphasis on 

monumental architecture like the Roman Colosseum and Egyptian pyramids expanded to 

include dwellings as well as even the ephemeral forms associated with hunter-gatherers and 

nomads. The remains of buildings are the largest artifacts found. As such, they are less 

subject to removal, loss, and vandalism than more portable objects. They can sometimes 

be given absolute or relative dates through building materials and hearths, or in literate 

situations, inscriptions. Yet buildings are not generally analyzed to the same extent as other 

types of data, even though site maps are considered essential in reports; "the otherwise 

unwarranted precision of many maps and groundplans going back into the eighteenth 

century shows an intuitive recognition of the potential for information in spatial patterning" 

(Clarke 1977:6). 

Spatial concepts, such as association, provenience and density, are routinely used to 

analyze ceramic, lithic, osteological, and vegetal artifacts, but buildings are often explained 

through artifacts found in them rather than on their own terms, even though the artifacts 

may reflect conditions of abandonment rather than occupation (Schiffer 1985). Even the 



36 

absence of artifacts can be used as evidence for the function of a building, such as Maya 

warehouse facilities on the island of Cozumel (Rathje 1975). Determining room function 

often seems an end in itself, even though the room is more than a container of smaller 

artifacts, being part of a larger spatial pattern. 

At the other end of the scale, the aggregates of buildings, settlements, have been the 

subject of much research since Willey's (1953) settlement pattern studies in the Viru Valley 

of Peru, as location of seitfements can be linked to ecological possibilities. Other work at 

the regional level includes studies of catchment areas, markets, and distribution systems, 

borrowing concepts from economists, and from geographers, such as central place theory 

(Christaller 1966). 

Given the growing methodological and theoretical sophistication of many artifact and 

settlement pattern studies, it is surprising that the intermediate levels, buildings and the 

settlement itself, have generally not received similarly detailed attention. Some notable 

historical exceptions are the Mindeleff brothers' (1891, 1901) work on Pueblo architecture, 

Prudden's (1903, 1914) identification of room units in Anasazi ruins, and Wauchope's 

(1938) comprehensive look at contemporary Maya houses. Trigger (1978: 170) saw 

buildings' "most common use ... in tracing historical connections among different groups," 

a practice from the culture-area concept in anthropology, long considered out-of-date. 

Notorious for borrowing concepts and techniques from a broad range of disciplines, 

archaeologists have largely remained isolated from developments in the study of built form 

(Kent 199Oa: 1). 

When built form has been a focus of research, it has been usually treated as a dependent 

variable, an indicator of residence patterns and social organization, based on the structural

functionalist belief in eqUilibrium (e.g., Hill 1970; Longacre 1970; Vivian 1970). Those 

studies came under attack because of the lack of equivalency between descent and residence 

rules (Allen and Richardson 1971) as social anthropologists were developing new concepts 
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of social organization. Because much of the analysis depended on moveable artifacts, 

archaeologists became concerned that formation processes were not sufficiently considered, 

thus skewing the results (Schiffer 1976, 1985). 

A few archaeological works specifically on built fonn emerged from the processual 

concerns of the New Archaeology in the U.S., such as Hunter-Anderson (1977), McGuire 

and Schiffer (1983), Gilman (1987), and Abrams (1989). The first three were concerned 

with the pithouse-puelbo transition in the U.S. Southwest. Hunter-Anderson (1977) 
. 

sought causes why rectangular houses tend to be preferred over round ones as a region 

shifts from hunting-gathering to agriculture. She considered houses as containers, so 

rectangular fonns tend to be more efficient in accomodating different storage needs and 

simultaneous use. 

McGuire and Schiffer (1983) treated design as a social process and discussed the 

pithouse-to-pueblo transition in the U.S. Southwest, considering maintenance demands, 

raw material availability, the difficulty of expanding pithouses and differentiating activity 

space. Their approach was judged to come "closest to providing a framework for the 

examination of cross-cultural regularities in social organization and built form" (Lawrence 

and Low 1990:463). 

Gilman (1987) linked the pithouse-pueblo transition to demographic growth and the 

resultant increased dependence on agriculture. Farmers needed more elaborate food 

preparation and improved long-tenn storage. Above-ground, massed room blocks were 

more thennally efficient in an area of cold winters than isolated units. Like Hunter

Anderson and McGuire and Schiffer, she drew on cross-cultural comparisons. 

Abrams (1989) further explored production costs of architecture as an index of 

developing social complexity, calculating relative labor costs for residences and "public 

architecture" at the Classic Maya site of Copan. The investment in public architecture 

would be a critical factor in binding societies in situations of developing complexity. 
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Hunter-Anderson (1977), McGuire and Schiffer (1983), Gilman (1987), and Abrams 

(1989) stress the functionality of built form. 

A different archaeological approach to built form came from spatial archaeology in the 

U.K. (Clarke 1968, 1977), inspired by the work of geographer Peter Haggett (1966), such 

as Hammond (1972) and Dickens (1977). Hammond examined locational models at 

various levels of analysis for Lubaantun, a Maya site in Belize. In the section on the 

ceremonial center layout, he described a spatial network with plazas as vertices, noting the 

presence or absence of connections rather than their metrical distance. Testing "the 

commonsense proposition ... that public areas would have easy access, religious areas 

would be easy or difficult of access depending on the nature of the cult, and residential 

areas would be comparatively secluded" (Hammond 1972:765), he confirmed it, also 

finding that an area adjoining a highly accessible plaza had unexpectedly low access, and 

that the area for the sacred ball game could only be reached through the main religious 

area. 

Another student of Clarke, Dickens (1977), applied Haggett and Chorley (1969) 

network analysis in a study of 74 Cambridgeshire houses, dating from 1551 to 1850. He 

graphed rooms as cells linked by access lines, labelling rooms by function, omitting 

circulation spaces, and using zigzag lines for access to upper storeys. In chi-square tests, 

the resultant house types were found to have some significant association with periods. By 

discussing access patterns in buildings and settlements, Hammond and Dickens paralled 

developments in theoretical architecture that will be discussed in a later section. 

Archaeologists' relative neglect of buildings reflects methodological problems and 

theoretical biases. The methodological problems arise because structures have 

characteristics quite unlike more portable artifacts, chiefly quantity, durability, 

multifunctionality, and integration. The theoretical biases derive in part from the 

methodological considerations. 
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Buildings are not as numerous as other artifacts like ceramics and lithics, so the 

statistical treatments and generalizations made popular by the New Archaeology are harder 

to make. In systemic context, dwellings and other structures are not produced in great 

quantities because they represent substantial investments of labor and materials and cannot 

be replaced as readily as a pot or blade. In many regions, numbers are further depleted 

through formation processes because the structures were not made of durable materials; 

Mesoamerican adobe houses and African mud huts literally melt back into the earth. Better 

excavation techniques have made possible the identification of postholes and other features. 

However, the cost of such thorough excavation often results in sampling, so few units may 

become available for comparison in a given site or even region. In the more urban 

situations, earlier occupation levels are substantially affected by later construction. They 

may even have been obliterated as materials were reused in later structures. Even if still 

present, they are less likely to be recovered by excavation which would have to destroy the 

upper levels. So detailed evidence of built form may not be available in the quantities 

necessary for the statistical manipulations now considered desirable in archaeology. 

What is now a disadvantage in the archaeological context was an advantage in the 

systemic context Because of their relative scarcity and high value, buildings tend to be 

heirlooms, used over several generations. Even in the post-industrial, suburbanized United 

States, housing costs require a substantial expenditure of household income, between one

third to one-half. In the agrarian societies frequently studied by archaeologists, the 

dwelling and associated buildings would represent an even higher percentage of household 

wealth, as they are also used for productive purposes such as storage of crops and 

livestock, and workshops. The pole and thatch houses of the Mehinaku provide "the 

standard against which all other enormous things are measured" (Gregor 1977:56). So 

dwellings and other built forms are given more importance than their contents in systemic 

context 
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Masonry buildings in particular represent significant investments so they tend to be 

remodelled rather than discarded when needs change, with different economic activities and 

social relationships. Remodelling can occur not only when land is scarce, as in urban 

situations, but also when agricultural resources are circumscribed. But remodelling can lag 

behind a changing social situation or not always occur due to resource limitations (Brown 

1985:588-589; David 1971:117); "the processes by which decisions are made to build, 

remodel, or move are neither well documented nor understood in most of the societies 

where anthropologists have worked" (Lawrence and Low 1990:492). 

Not fully understood in systemic context, remodellings and repairs evident in the 

archaeological record are hard to place in sequence and date. Even in the Southwest, where 

absolute dating is possible through dendrochronology, problems arise with possible gaps 

in the time between cutting timbers and using them, and with reuse of a relatively scarce 

resource. The trc:lllsformations of a building reflect a dynamic economic situation and a 

fluid social organization. 

Dwellings are often multipurpose, although the basic functions of sleeping and storage 

may vary greatly for household members and may not necessarily be present. Terms like 

"house" or "dwelling" lack precise definition because they can be used in different ways. 

One example of the pitfalls in generalizations is the attempt to infer population from room 

size. Naroll (1962) estimated population from the total area of dwelling floors in the largest 

settlements of 18 societies throughout the world, a sample determined by the availability of 

data in HRAF, itself an indication of the paucity of information on built form gathered by 

cultural and social anthropologists. Naroll did not control for climate, socio-economic 

factors, scale, or even for representativeness. Cook and Heiser (1968) pointed out the 

effect of omitting the largest settlement by far, the Inca city of Cuzco. Although they did 

find close correlation between floor space and population for California Indian sites, they 

saw a wide range in site area for environmental and cultural reasons. Another subsequent 
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study, LeBlanc (1971) allowed for differences in social uses and storage, concluding that 

no one household could be considered representative of a settlement. Hassan (1978) 

referred to other studies dealing with the problems of multi-family use and different uses of 

space. Approaches such as Naroll (1962) fail because the correlation between dwelling 

area and number of inhabitants is affected by many other variables. 

Groups use space in different ways and for reasons not always linked to environment 

(Douglas 1972; Hall 1959, 1966; Rapaport 1969). A house is more than a unit of 

economic production and social reproduction. It is intimately tied to the human psyche, as 

seen by writers as different as Freud, Jung, and more recently Bachelard (1957). As stated 

by Eliade (1963), it can be a cosmic model, such as the Atoni house (Cunningham 1964) or 

a Balinese palace (Geertz 1980). It can serve to integrate various levels of activities and 

relationships, such as the Berber house (Bourdieu 1971, 1977). Working in Crete, 

Preziosi (1983:482) criticized "a skewed archaeological sensibility which sees the built 

environment ... as little more than a passive stage-set ... rather than as one of the principal 

shapers of cultural consciousness." Built form is the only artifact that shapes and organizes 

space for human activity; by treating it as a dependent variable, archaeologists lose the 

opportunity to analyze it in its own right. 

The wide variations that can exist in building types within a limited area or period 

suggest that physical factors are not determinative ones. In the archaeological record, it is 

easier to identify factors like climate, topography, subsistence, and technology than less 

tangible ones, so the New Archaeology has been more successful dealing with ecological 

variables than the social and ideational ones that are essential to understand built form. 

Archaeology concentrated on the physical factors because of increasing discomfort with 

the mentalistic concept of culture, which had emerged during anthropology's formative 

years in the late nineteenth century, when it was differentiating itself from geography. 

Trained in the German approach to geography, Boas had gone to Alaska to look at human 
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interaction with the physical environment, but returned convinced of the importance of 

mental categories (Stocking 1968). Under his influence, anthropologists largely avoided 

generalizations, preferring to describe in detail particular cases, motivated in part by the 

urgency to document vanishing cultures. Culture itself would be defined in many different 

ways (Kroeber and Kluckhohn 1952). The historicist approach recognizing the importance 

of individual choices and actions was discounted, replaced by a search for general laws, as 

proposed by Taylor (1948). The New Archaeology was expanded most notably by Binford 

(1962, 1983), drawing from the cultural ecology of Julian Steward (1955) and the cultural 

materialism of Leslie White (1949). 

Archaeological research emphasized subsistence factors which could be readily 

identified and measured. Mentalistic phenomena would not be regarded as central. Human 

behavior was defined as adaptation to the physical environment in terms of diet, energy, 

and production. In the search for regularities, behavior would be predictable. So change 

would be a reaction to physical variables like population growth and climatic shifts which 

would stress existing subsistence patterns (e.g., Cordy 1981). Yet explanations which can 

appear convincing in individual cases fail the comparative test, and societal development 

can show similarities in areas with no ecological similarities. 

Archaeology failed to account for the less readily identifiable factors not only because 

of its materialist bias, but also because anthropology in general had not provided 

sufficiently detailed observation of the material expressions of culture and their 

relationships to more subjective aspects such as ideology and social structure. 

Ethnoarchaeology was an attempt to develop middle-range theory, examining the use and 

disposal of objects recovered by archaeology. It rests on the basic assumption that artifacts 

have observable regularities regardless of historical and geographical context. 

While most ethooarchaeological studies have concentrated on ceramics, some have 

considered built form. Activity areas have been examined for their archaeological 



43 

implications, especially among hunter-gatherers such as the !Kung (Yellen 1977) and 

Nunamiut (Binford 1978). What happens after abandonment has been discussed for an 

abandoned Apache wickiup (Longacre and Ayres 1968); mud wall decay (McIntosh 1977); 

and house construction in northern Ghana (Agorsah 1985). Of the latter, Simon Otten berg 

commented: "it is concerned with space and yet says so little about it" (Agorsah 1985: 111). 

Ethnoarchaeologists considering the interrelationships of society and built form include 

Adams (1983), David (1971), Kent (1984), Kramer (1982), Sutro and Downing (1988), 

and Wilk (1983, 1990). David (1971) examined the cycle of reuse of mud huts in Fulani 

compounds, claiming that the fit between social unit and function is culture-specific and 

could only be determined by an ethnographer. The others were less pessimistic. 

As a by-product of a restoration project, Adams (1983:51) looked at a contemporary 

Hopi village to determine room function only from architectural features and to distinguish 

household and lineage units: "the only statistically significant correlations between room 

use and room variable were room size, story of the room, and location and number of 

doors into the room." Thus storage rooms tended not to have direct access to the outside 

which could be used by rodents and children, and habitation rooms tended to be on upper 

stories. There was a lack of doors between storage rooms belonging to different household 

units or between units shared by different clans, which in that case coincided with lineages. 

Adams found some corroboration in data from a historic Zuni village, but was unable to 

determine household and lineage units because data were unavailable on doors between 

storage rooms. While emphasizing the importance of room size as a predictor, Adams 

recognized that movement between rooms could be instructive. 

Kent (1984) observed variation in use of similar houses in New Mexico by living with 

households of different ethnic backgrounds. She found cultural factors to be significant as 

Euroamericans had more s(:gmentation, due to division of labor by gender, age, class. She 

proposed use of the segmentation-unity continuum as a descriptive device linked to social 
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complexity. More recently, Kent (1990b) explored segmentation in a broader cross

cultural context, and observed the lack of segmentation among the Basarwa of the Kalahari 

Desert in Botswana (Kent 1991). 

While Kent found cultural factors to be important, Wilk became concerned with 

individual and household decision-making in his study of Kekchi Maya (1983, 1990). 

Spending on houses resulted from a complex social process involving the relative economic 

role of each household member. 

Variability was a major concern in Kramer's (1982) study of a Kurdish viJJage in Iran, 

with differential distribution of artifacts related to activity areas, household size, and 

wealth. The study included architect-drawn maps of the village and four compounds. 

Kramer (1982: 106) noted cases of household rooms lacking spatial contiguity, contrary to 

assumptions often made by archaeologists, and suggested that "increased attention to 

patterns of circulation among ... rooms might be fruitful". 

Sutro and Downing (1988) applied a generative grammar approach based on Glassie 

(1975) to a sample of six villages in Oaxaca They derived syntactic rules for traditional 

housing, related them to dialectal differences of spoken Zapotec, and considered the 

implications for interpretation of archaeological Zapotec dwellings. 

Another approach to ethnoarchaeology has come out of post-processual archaeology 

which grew out of the reaction both to New Archaeology and to structuralism. 

Emphasizing ecological functionalism, New Archaeology had relegated culture to a passive 

reaction to changes in the natural environment. Rehabilitating the idea of culture, post

processual archaeology recognizes that "all actions take place within cultural frameworks 

and their functional value is assessed in terms of the concepts and orientations which 

surround them" (Hodder 1982a:4). In contrast with the earlier behavioristic views, with 

the individual reacting, the interactionist view of Piaget presents the individual actively 

learning from the environment and manipulating it (Miller 1982). Post-processual 
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archaeology also seeks to go beyond structuralism, criticized for its lack of a theory of 

practice (Hodder 1982a:8). Although structuralism recognized the importance of 

mentalistic phenomena, it failed to account for change and downplayed the role of the 

individual. Use of material symbols is not seen as a passive process because they are 

continually reinterpreted in daily life. The study of material symbols must consider 

"interpretation of generative principles and their coordination within relevant cultural 

contexts" (Hodder 1982a: 14); material culture can only be understood through its setting, 

as Hodder (1982b) has endeavored to show through fieldwork in Africa. 

In a detailed ethnographic study of the Endo people of Kenya, Moore (1986), 

following Bourdieu (1977), discusses space as a medium for discourse between men and 

women, with activities and movement revealing meaning and reinforcing ideology. The 

landscape is not seen as a static entity but as changing over time. 

Post-processual archaeology rejected as false the ideal of objectivity in science, seeing 

all interpretations of the past as constructions, bound by the cultural biases of the author. 

But by particularizing cases, it fails the cross-cultural test Because some interpretations 

are more convincing than others, archaeology may be entering a post-post-processual 

phase, becoming "interpretive archaeology" as a reaction to the excesses of the post

processual approach (Chippindale 1990:465). 

An example of the wide variety of approaches currently being used in archaeology is 

evident in Domestic Architecture and the Use of Space: An Interdisciplinary Cross-cultural 

Study (Kent 1990). All but two of the contributions are from archaeologists, who for the 

most part rely on historic or ethnographic material for interpretation. Kus and Raharijaona 

(1990) take a symbolist approach to domestic structures and tombs in Madagascar. 

Donley-Reid (1990) is concerned with structuration, architecture playing an active role in 

creating hierarchies with Arab traders and Africans. Jameson (1990) presents Classical 

Greek architectural history as social history. With the current interest in households as 
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redefined by social anthropologists (Wilk and Ashmore 1988), Wilk (1990) examines 

Maya houses as consumer goods and use of space as consumption. Of the archaeologists, 

Sanders (1990) is the one most directly concerned with morphological characteristics of 

houses; his study of Crete's Early Minoan architecture is based on semiotics and 

environmental psychology. Bawden (1990) sets himself apart from the other 

archaeologists, preferring to examine specific structural configuration rather than depend on 

models imported from other disciplines, as he contrasts buildings of different periods for 

prehispanic Peruvian coastal groups. Kent's (199Ob) own contribution is a cross-cultural 

look at segmentation of architecture and space, and its relationship to increasing 

sociopolitical complexity, dividing 73 societies into five categories according to degree of 

complexity. One difference with earlier evolutionary models of complexity is that African 

segmentary lineage systems are recognized as showing complexity as well as hierarchical 

or centralized groups. 

While archaeology has amply documented built form through time, it has rarely made it 

the focus of research design. Even rarer are formal approaches comparable to those used in 

analysis of smaller artifacts and settlement patterns. Too often, built form has been 

considered only as backdrop, a dependent variable, rather than given the importance it 

merits on objective grounds. Archaeologists have found interpretations to be limited by the 

lack of measures of the relationships between space and society. The very complexity of 

built form could not be appreciated under the long prevalent cultural ecological approach. 

The recent increase in built fonn research within archaeology attests to growing awareness 

of the importance of the topic. Rapaport (1990: 19) notes "a remarkable convergence 

between environment-behavior research and archaeology". The fundamental assumption 

that behavior results in patterned material culture calls for more research on the formal 

characteristics of built form. 
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Architectural Studies of Built Fonn 

While spatial considerations tended to be peripheral in anthropology and unexplicit in 

archaeology for built fonn, they had to be central in architecture which has to give fonn to 

undifferentiated space. The design discipline of architecture has shown certain similarities 

to traditional archaeology in its emphasis on practice, admiration of technical skills, 

professional reputation, and distrust of theory. As developed in Europe, architectural 

studies are based in the humanistic approach, stressing artistic aspects and individual 

creativity in making a strong visual statement and rejecting a rational approach to design 

(March 1976:36-38). 

Ancestor figures of the visual approach include the Roman architect Vitruvius (1960 

[1st century B.C.]), who wrote what is considered the oldest surviving book on 

architecture, and the Renaissance architect Palladio (1965 [1738]). Both outlined rational 

approaches to design but emphasized geometrical qualities like proportion. During the 

nineteenth century, ornamentation could even be considered more important than the 

buildings themselves, as in the preoccupation with Greek orders, the column styles. 

Antiquarians removed architectural decoration from ruins even at the risk of structural 

stability, and made plaster casts when removal was impractical. Although the modem 

movement, perhaps best represented by Mies van der Rohe, did away with ornamentation 

in the Beaux-Arts tradition, the emphasis on visual values remained paramount: "less is 

more." In the post-modem work of Michael Graves and others, the resurgence of surface 

decoration reaffinns ornamentation as identity for the building. Deconstructivist 

architecture carries the personal statement of the architect to an extreme as it challenges 

functional Conn, e.g., Escheresque stairs by Peter Eisenman. 

Individual architects become names like other artists, with the Western Romantic 

connotation of being a lone genius not limited by practical considerations, although 

architects work in design teams and produce utilitarian objects together with specialists 
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from other fields, ranging from crafts to finance. The architect as artist is a culture-bound 

concept; in pre-Meiji Japan, the architect was regarded as a carpenter, and in many 

societies, buildings are not designed by academically-trained specialists (Nabokov and 

Easton 1989; Oliver 1987; Rudofsky 1964). 

Academic architecture long remained elitist and ethnocentric, emphasizing European 

monuments and palaces, even when those formed a small fraction of built form. Forms 

like skyscrapers were developed for the needs of the new elites. While many leading 

practitioners of Western plastic arts and music found inspiration in non-Western sources to 

effect profound transformations such as Impressionism and Cubism, Frank Lloyd Wright 

is a notable exception among architects, learning from traditional Japanese houses. The 

processes of colonialization and modernization imposed Western design models and 

construction methods even when less adapted to local conditions than traditional building 

(Rabinow 1989). Vernacular forms were associated with backwardness and ignorance so 

could only be curiosities and not models. While decrying the scarcity of anthropological 

works on architecture, Goldschmidt found corresponding contributions by architects to be 

"virtually nil" (Prussin 1969:viii). 

Architectural historians who took an art historical approach long dominated architectural 

criticism. Samson (1990:3) describes how his 

experience of reading about English Elizabethan and Jacobean architecture 
as a background to looking at Scottish post-Reformation tower-houses 
brought home to me how little social history has been written. Instead most 
books spoke vaguely about the 'weight' of Elizabethan architecture, which 
caused it to sink in face of the new neo-Classicism, or about the skillful 
interplay of horizontal and vertical lines. 

Similar observations could be made for other areas and time periods. With little attention 

prjd to the social implications of buildings, and emphasis placed instead on the designer's 

program, those living and working in buildings would often feel dissatisfaction at the 

failure to meet their needs. 
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As large areas of the non-Western world regained political independence in the 1950s 

and 1960s and minorities re-emerged in the United States and other countries, a 

reexamination of dominant Western values became imperative. Many architects realized 

that greater cultural sensitivity could be a source of design ideas and better serve clients' 

needs. Amos Rapaport's House Form and Culture (1969a), still widely cited, was the 

most influential publication. Other major works include Rudofsky (1964), based on a 

broadly comparative museum exhibit, and Prussin (1969), a detailed examination of 

Ghanian dwellings. Rapaport (1969a, 1976) in particular advocated developing cross

cultural perspectives and interdisciplinary cooperation. His own intellectual history reflects 

the ferment of the time and the continuing difficulties in making research more productive 

(Rapaport 1990b). Yet his work has been accused of lacking coherence, with too many 

analytical frameworks and categories of study, merely providing "a plethora of interesting 

ways of thinking about houses" (Samson 1990:4). 

Realizing the social shortcomings of modem design, architects and urban planners 

became increasingly concerned with the implications of shaping space itself (Doxiadis 

1968; Hillier and Hanson 1984; Lynch 1960; Matrix 1984). Morphology, the study of 

form, emerged as a theoretical concern, as will be discussed below. 

Built Form as an Interdisciplinary Topic 

Parallel to developments in anthropology, archaeology, and architecture, other fields 

became increasingly concerned with the interrelationships of space and society. 

Established academic disciplines such as geography, economics, sociology, and art history 

reexamined space-society questions from their particular perspectives. Design practitioners 

in industrial design, landscape architecture, urban planning, and traffic engineering also 

sought new solutions to practical problems. New fields of study were also developed. 

Sociobiology emphasized territoriality, spatial behavior rooted in biological instinct to claim 



50 

and defend territory, overlooking wide variation in physical configurations and the 

importance of relationships not based in spatial terms. Environmental psychology became 

a new field within the individual-oriented discipline of psychology, recognizing the impact 

of physical settings (Holahan 1982; Sommer 1969). Some of the most noteworthy 

contributions, perhaps because they lacked disciplinary blinders, came from scholars 

outside of academia, such as Jane Jacobs (1961) and Lewis Mumford (1961) who wrote 

about cities. Researchers on built environment and spatial form are based in a variety of 

fields (Lawrence and Low 1990). 

With the ever-increasing specialization and information explosion in academic fields, 

researchers often lack resources to become familiar with developments in other fields, so 

they ignore parallel developments that concern their research topic. As Kent (1990: 1) 

observed, "with some notable exceptions, archaeologists, as well as scholars from other 

disciplines, have tended to work in discipline isolation." The French Marxist urban 

historian Henri Lefebvre (1971) criticized the imperialistic compartmentalization of the 

studies as well as the domination of urban studies by ideological concerns of capitalism (an 

unsubtle reminder that even objective studies can have subjective underpinnings). The lack 

of common methodological training and theoretical perspectives limits dialogue. An 

anthropologist might find the concepts of culture used in environmental psychology to be 

out of date, while an architect might feel that the only way to understand a building is to be 

able to draw it. The situation resembles that noted by Kuhn (1970:17): "in the early stages 

of development of any science different men confronting the same range of phenomena, but 

not usually all the same particular phenomena, describe and interpret them in different 

ways." 

The realization of the need for more interdisciplinary dialogue resulted in journals and 

conferences, like EDRA, or Environmental Design Research Association, founded in 1969, 

and the Built Form and Culture Research Conference, first held in 1984 (Saile 1986). 
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Contributions from various disciplines were grouped in publications like The Mutual 

Interaction of People and Their Built Enviroment (Rapoport 1976), stressing social and 

verbal categories, and Domestic Architecture and the Use of Space: An Interdisciplinary 

Cross-cultural Study (Kent 1990). The latter "attempts to integrate research" by bringing 

together contributions from various disciplines, but even members of the same field differ 

in approach. Most contributions are from archaeologists, as discussed above. Of the two 

non-archaeologists represented, Rapaport (1990), whose numerous publications indicate 
. 

why he is considered the founder of environment-behavior research, presents dwellings as 

part of systems of activities and settings, with redundant cues becoming more important 

with increased segmentation. Also from an architectural background, Lawrence (1990) 

contrdSts personal needs with social ones in Swiss cities, using historical sources and 

drdwing on Bourdieu's (1977) dynamic use of binary oppositions. While the authors are 

aware of each other's research, a more unified approach does not appear to be possible. In 

time-honored fashion, Kent (1990) advocates more research. 

The British architects Hillier and Hanson (1984:x) would find the torrent of material 

available on space-society issues to be unified only by acknowledgment of the inadequacies 

of theory to deal with the topic. One of the difficulties of interdisciplinary research is that 

fields tend to focus on different levels of analysis, such as lighting, the house, settlement, 

or region. Urban planners and geographers tend to study the settlement or region as a unit 

rather than as a sum of components. Architects tend to study the individual building, 

although their use of the 1980's buzzword "site-sensitive" shows an increasing awareness 

of the building's setting. 

Yet it is essential to take a more integrated approach as the levels do not exist in 

isolation but in dynamic interrelationship. For example, the contemporary United States 

retains a concept of housing rooted in the agricultural past despite the shift to an industrial 

and post-industrial economy (Stilgoe 1982). The preference for free-standing single-family 
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dwellings results in low-density urban sprawl, and urban areas tend to be continuous rather 

than discrete. Architect Amos Rapoport (1990:9) has pointed out the relationship of the 

dwelling unit to the settlement as worthy of future research: "settings cannot be considered 

singly but only as systems." In explaining the archaeological record, which mixes levels 

like the systemic context, archaeologists have an obvious interest in approaches that would 

account for their linkages. Human beings move from level to level through their activities. 

One danger of multi-level studies is assuming that all levels operate in the same way as 

pointed out by von Bertalanffy (1968) and others. Holston (1989:314) in his ethnography 

of Brasilia "found the whole reiterated in its smallest parts--in a block of houses, in a 

facade, in an address," and Geertz (1980) claimed similar properties in Balinese spatial 

organization. But Clarke (1m) saw the levels as linked, each affected by the requirements 

of its parts and the constraints of the system of which it is a part, so each would need 

theory and methods appropriate to its scale. Aetcher (1978:225) maintained that each level 

will have a different rate of change. Trigger (1978: 169) also recognized that each of the 

three levels -- building, community, settlement pattern -- "appears to be shaped by factors 

that differ in kind or degree from the factors that shape other levels." While studies 

integrating different levels of analysis may be a commendable goal, it may prove to be as 

difficult to achieve as in the physical and biological sciences. 

Many involved in built form research now find interdisciplinary dialogue to be more 

stimulating than staying within disciplinary boundaries. Consensus on theory and methods 

remains as elusive as when Clarke (1977:7) noted "an ill-assorted ragbag of miscellaneous 

and abused bits and pieces." But there is growing awareness that environment and 

behavior exist in a dynamic, interactive relationship (Sanders 1990:43-44). Much 

information has been gathered but it remains atomized. The need for better research tools is 

only matched by the need for a paradigm shift. 
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Morphology, the Study of Form 

An especially appropriate approach for the study of built form is morphology, the study 

of form. Form is equated with function in a wide range of fields, and is analyzed in its 

own right. For instance, the formalistic approach in art history, giving autonomy to shape, 

is represented by Kubler's (1962) The Shape of Time. Kubler expanded ideas from 

Foeillon's (1942) Life of Forms in Art and Kroeber and Richardson's (1940) analysis of 

change in women's fashion, that forms have their own internal laws governing 

development Mauss had used the term morphology to refer to the material substratum of 

societies in his work contrasting Eskimo summer and winter dwellings (1968 [1904]). Yet 

architectuml morphology is relatively novel; even the term was mrely used for some twenty 

years by its practitioners (Steadman 1983). 

Given the Western emphasis on visual values, it is not surprising that much of 

architectural criticism considers only the outward appeamnce of buildings, concentmting on 

styles as part of artistic trends. Researchers from a variety of backgrounds sought form in 

architecture, but most emphasized geometric measures such as shape, size, and location. 

For example, art historian Rudolph Arnheim (IW7) applied his interest in visual perception 

to architecture, stressing order and claiming similar reactions to form irrespective of 

culture. "Mobility" is his shortest chapter, only 18 out of 274 pages of text, with 

architecture defined as "the stable counterpart to man's mobility" (Arnheim lW7:148). 

Buildings have two polar features: "shelter," a container, and "burrow," pathways, and 

Arnheim clearly favors the static end of the pole. The emphasis on shape robs buildings of 

their dynamic potential. 

Because buildings are more than their outward appeamnce, their interiors need to be 

considered as well. The interrelationships of rooms, their sequence and access can be 

examined in a topological approach. The two ways, geometric and topological, are by no 

means contmdictory but merely differ in emphasis (Boast and Steadman 1987). Topology 
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emerged as a branch of mathematics in the eighteenth century, with Euler's work on 

distorting shapes but retaining relations (Broadbent 1973:244-245). For a topologist, a 

teacup and a doughnut would be the same--a solid surrounding a void, clearly not the 

Euclidean geometry approach. Discussing the choice of mathematical language as 

dependent on cultural context, Von Bertalanffy (1968:237-8) pointed out that topology and 

other "unorthodox fields of mathematics ... do not fit into the popular notion of mathematics 

as a 'science of quantities. '" 

A topological approach may even be one way to overcome cultunll bias in dealing with 

rooms as bounded units. For instance, while the Hopi build specialized structures such as 

the ceremonial units termed kivas (as non-Hopi use their word for room) and they 

differentiate rooms through use, they do not have the corresponding descriptive terms. 

However, they do stress location and relation through modifiers (Whorf 1953). The 

Japanese moved from the rigid geometric approach imported from China to "a more 

sensitively flexible 'sophisticated order' that could best be described as topological" 

(Bognar 1989:191). 

While the topological approach may be relatively new in architecture, it resembles 

developments in other fields, such as particle physics and molecular cell biology, where 

linkages are examined rather than merely the individual components. Information flow is 

critical in computers. Determining the double helix structure of DNA was a landmark in 

modem genetics. For architecture, a better understanding of structure should be equally 

fruitful and would be essential to a holistic approach. 

Recognition of the importance of topological relations is already implicit in some 

studies, both those specifically on form and those examining architecture as a reflection of 

other processes. Some structuralist (Glassie 1975) and semiotic (Preziosi 1979, 1983; 

Sanders 1990) studies on form recognize topological relations although they remain 

incidental to their centnll concerns. Some culturc1l anthropologists and archaeologists have 
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mentioned the possible importance of linkages. Architects have had to be concerned with 

circulation patterns as part of the design process. 

Using a structuralist approach, folklorist Henry Glassie (1975) sought the pattern 

grammar of designers by analyzing historic houses in West Virginia as a material 

expression of human thought. His "transformational grammar" derives from Noam 

Chomsky's view of language being socially produced to carry information. 

Glassie was concerned with competence and the rules necessary to structure the whole, 

although they usually remain unconsidered principles. Generated from a square, the floor 

plan would have to be partitioned and holes pierced in the walls; porches and sheds are 

considered appendages. Glassie discussed change over time due to lifestyles, but he 

considered development of styles to result from the needs of the form rather than from 

environmental or behavioral reasons. The now classic Folk Housing in Middle Virginia is 

derived mainly from facades, so the floor plans are not presented systematically. 

While concerned with the primacy of the design, Glassie (1975: 120) recognized "a 

second mediator of the structure ... the relation between inhabitants and visitors." While 

volume remained near constant, the arrangement of spaces and stairway location changed in 

newer houses, reflecting a "great change in the desire for privacy" (Glassie 1975: 121) 

Later houses were located closer to the road and a visitor crossing the threshold was 

channelled through a cold hallway rather than admitted directly to the hearth. By being 

divided out from a function of the main room, the space was being used to move people 

through rather than just in. The predicability of the floor plan on the ground floor showed 

solidarity with visitors, while the idiosyncrasy of the upstairs served as a separator (Glassie 

1975: 122). In subsequent work on the West Virginia houses and cases in Ireland and 

Turkey, Glassie emphasized world view as more causative of change (Scott 1990: 151). 

Thus the West Virginian change from open to closed architecture happened during the time 

of social tensions leading up to the American Revolution. 
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The outward appearance of built form is also emphasized in architectural and urban 

semiotics, which describe a system of signs and symbols, with models based on language 

studies, thus assuming that different forms of communication operate in similar ways. Eco 

(1972) has recognized that architectural elements may present special difficulties because of 

their nonlinguistic nature. The semiotic approach has been applied to archaeological ruins 

in Crete by Preziosi (1979, 1983) and Sanders (1990). While both emphasized form, they 

also considered connectivity, appropriately enough in the land of the mythical Labyrinth. 

Preziosi (1979, 1983) sought meaning and multiple levels in organization in Minoan 

palace structures. While he was most concerned with grid size, layout, and "proportional 

harmonics of the facade plane," he also examined linkages. Discussing hall systems, 

Preziosi (1983: 153) found that "individual cells are connected in certain patterned ways 

regardless of their size and absolute orientation," with many variations on the theme as 

patterns of connectivity carried meaning. He contrasted the Minoan pattern with Egyptian 

and other Aegean ones, and recognized that such patterns would be "at times only 

subliminally perceptible" (1983:481). 

In more recent work on Minoan houses, Sanders (1990:63-64) accepted that 

environment-behavior research supports functional associations for spatial relationships, 

namely 

(1) spaces which open directly into several adjacent areas tend to be 
function non-specific; (2) except for circulation areas, spaces with 
related functions generally open into each other; and (3) boundary 
markers and/or linear circulation paths tend to separate areas of 
unrelated functions and areas which are function-specific. 

As discussed above, some ethnoarchaeologists have mentioned the possible importance 

of access and circulation (Adams 1983; Kramer 1982) and a few archaeologists have 

examined it directly (Dickens 1977; Hammond 1972). 

Some anthropological studies which do not focus on the formal characteristics of 
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architecture also discuss the importance of topological relations and their implications for 

social relations (Holston 1989; Robben 1989; Rodman 1985). In a Polynesian case of 

extreme mobility where even the houses were moved, Rodman (1985:68) found that rooms 

in a house changed "not only in size and construction but in their spatial relationship to one 

another" according to number of household residence, changing social interaction and 

needs. In Brazil, Robben (1989:572) found that "the social relationships and boundaries of 

the kitchen, bedroom, and front room resemble those of the economic, domestic, and 

public domains. " 

Discussing the intentions of the architects and of the government to build a new capital, 

Holston considered the implications of circulation patterns both for Brasilia and individual 

dwelling units. The systematic attempt to alter Brazilian urban life by removing street 

comers had a deleterious effect on social life, replacing spontaneity by formality in the shift 

to interior spaces (Holston 1989:101-144). Users of the South Wing commercial sectors 

preferred the service backs on the street to the planned public entrances from the green 

spaces, so the North Wing was deliberately designed with the commercial spaces set back 

from the street, and the newest shopping center was a self-contained unit. 

Holston (1989: 173-181) also pointed out the anomaly of the Communist architect 

Niemeyer perpetuating class distinctions by including service elevators and servants' areas 

in apartment plans. In the 1920's, new forms of apartments had been developed to suit 

middle-class needs, with a dual circulation pattern differentiating between the masters and 

the servants, meeting only in a multipurpose room next to the kitchen. The patterns within 

the apartment were reinforced by separate access from the outside. Some architects 

replicated the structure in Brasilia while Niemeyer challenged it by not providing separate 

doors at the building and apartment entrances and by reducing maids' rooms to an 

uncomfortably small size. Beyond providing some floor-plans, Holston did not 

concentrate on the formal characteristics of the circulation patterns, using instead a static 
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model of figure-ground relations where entrances are not marked. 

While many analyzing built form have mentionned the importance of circulation 

patterns and the relations of various rooms, architects have had to deal with them in design. 

New morphological approaches, including topology, emerged as architects were seeking 

better ways to design. The amplitude of post-World War II development had presented 

new challenges for planners. The scale of building projects required a systems approach, 

coordinating efforts from a wide range of specialists. The availability in the late 1960's of 
. 

computers and new mathematical techniques made possible the calculations of many 

variables that previously could only be estimated. Architects have always needed to be 

concerned with the structural requirements of buildings and their engineering; some became 

more concerned with the human requirements. In the physical layout of spaces, an 

architect has to reconcile sometimes conflicting requirements, and a solution may not fit all 

clients and their changing needs, as evident for family members, roommates, and 

university departments. 

One key requirement was circulation, or planning a building to reflect the activities 

being housed, a problem of "apparent simplicity and actual complexity" (Tabor 1976:284). 

Calculating frequency of trips between rooms would require detailed knowledge of 

function. Some British architectural students, the Bowellists and Tubists, advocated 

building architects' working diagrams that show activities as bubbles linked by tubes 

representing their associations, akin to the Atomium built for the 1958 World's Fair in 

Brussels (Tabor 1976:285). 

At the same time that Binford and others were developing the New Archaeology, there 

was a growing interest in theoretical issues in architecture. Influential publications included 

Moore (1973) among others published by MIT; the Cambridge Urban and Architectural 

Studies (March 1976); Environment and Planning B; Journal of Architectural Research; 

DMG-DRS Journal: Design Research and Methods, jointly published by the Design 
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Research Society in the United Kingdom and the Design Methods Group in the United 

States and Canada. 

In the 1960's, John Musgrove founded the Unit for Architectural Studies at Bartlett 

School, University College London, and Leslie Martin and Lionel March, the Center for 

Land Use and Built Form at Cambridge (Hillier 1987:209). Joint seminar series involved 

University College London, Cambridge, and the Open University (Steadman 1983:ii). 

British architects found inspiration for their efforts in philosophy of science and in other 

fields undergoing theoretical ferment at Cambridge, especially geography and archaeology. 

David Clarke's Analytical Archaeology (1968) is often mentioned as an influence 

(Hillier 1987:209; March 1976:viii-ix; Steadman 1979:xi,219-220,227-228,231). Clarke 

described a population of artifacts as changing over time. Clarke (1968:647-654) proposed 

an archaeological grammar of syntactics, pragmatics, and semantics to reconcile two 

disparate approaches--one stressing sociocultural and environmental context, the other 

studying artifacts in their own terms. The latter approach would be served by syntactics, 

with the eventual goal of representational formulae. Studies in context were common in 

architectural history, so the prospect of object-based studies was encouraging for those 

seeking to build architectural theory. 

Another Cambridge influence was geographer Peter Haggett (1966; Haggett and 

Chorley 1969), who followed Losch in applying a topological approach. Rather than using 

the static approach of most earlier geographers, Haggett stressed movement, writing of 

networks (paths, trees, and circuits) linking cells, and emphasized mathematical models. 

While Haggett's work discussed the regional level, it had clear implications for analysis of 

lower levels of the built environment. 

Parallel to British developments stressing forms, a landmark contribution in the United 

States was A Pattern Language by California architect Christopher Alexander et al. 

(1977:x): "Each pattern describes a problem which occurs over and over again in our 
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environment and then ... the core of the solution." The 253 "patterns" might be better 

defined as "elements" as they are ordered in groups ranging from region down to 

construction details, and the text relates each to other patterns. The book grew out of 

earlier work that emphasized "relations" and the need to eliminate conflicts (Alexander and 

Poyner 1973). Alexander et al. (1977:628) observed that "the movement between rooms is 

as important as the rooms themselves; and its arrangement has as much effect on social 

interactions in the rooms, as the interiors." They advocated designing common areas with 

paths to the outside passing through or along them (Alexander et al.l977:618-621). 

Despite a few examples from other cultural contexts such as Peru, the work is geared to 

provide guidance to architects in modem urban situations and is impressionistic in tone. 

Alexander et al. present an inductive view of design, that form will emerge from 

considering all aspects of the context. 

With the expressed interest in morphology, the traditional "geometric" way of looking 

at built form was updated. Shape grammar (Stiny 1975; Stiny and Oips 1978) studied the 

transformation of units into observable structures, with relations the by-product of form. 

Defining architecture as the science of possible forms, Steadman (1983) generated 

architectural plans through computer programs, showing the various combinations of 

rectangular rooms that would fit within a large rectangle and fulfill requirements like size 

and adjacency. 

Some concerned with redefining geometrical fonn also considered topological relations. 

March and Steadman (1971) demonstrated that three houses designed by Frank Lloyd 

Wright had similar patterns even though their floor plans looked quite different, generated 

respectively on a circle, square, and triangle. Another study with both geometric and 

topological dimensions was Bon (1973), looking at the relation of allometry, the study of 

size, and topology, through a sample of five hundred buildings chosen for variety in size, 

time, and space. In one case, a palace in Ugarit, he was able to examine up to eleven 
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stages of development. Charting barrier and movement patterns, he found that the number 

of doors grows faster than the number of rooms, but that their ratios remain constant with 

growth. 

The topological approach using access graphs grew out of graph theory (Steadman 

1983:62-63). It is similar to path algebra and "directly parallel to Alty's approach to 

computer systems in which each state of the system is a 'node' and each of the lines to 

other states is a 'path'" (Canter et al. 1985:94). It also resembles kinship diagrams used by 

anthropologists. In 1964, Levin became the first to use architectural access graphs to look 

at circulation requirements of a surgical suite, with vertices representing rooms, and edges, 

doors (Broadbent 1973:236). Hillier and Hanson (1984) and their colleagues at University 

College London greatly developed the use of access graphs, which they termed 

permeability graphs at first, part of a "socio-spatial morphology" proposed by Hillier and 

Leaman in 1972 (Hillier 1987). 

Access graphs are derived from floor plans or settlement maps. Defined spaces or 

rooms ("cells") are represented by plain circles, and the "carrier," the outside space (such 

as street, plaza, field) by a specially marked circle; the circles are linked together by straight 

lines representing the possibility of direct physical access between the spaces. 

The emphasis on defined spaces and their relations is different from most other 

architectural studies because the usual description of a room or building by shape, size, 

construction techniques, and even function is irrelevant. Some have criticized the use of 

only floorplans because buildings are three-dimensional (Leach 1978). Hillier et al. (1978) 

replied that the third dimension is misleading because people cannot fly. Thus multi-story 

buildings can be treated in the same way as single-story ones because human beings need 

to use stairways, ladders, elevators to move through the spaces. 

Access graphs have limitations. Some of the problems include the lack of consideration 

of other factors, such as spatial constraints on the building site, functional attributes, and 
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cultural rules on the use of spaces. There is also an element of subjectivity in coding, 

especially in oddly-shaped or open spaces. 

Constraints on the building site, especially in urban situations, are not considered 

although they could detennine rearrangement of rooms (Brown 1990). Thus, a room may 

be omitted entirely or placed in a different relation because the lot is too narrow or the plan 

would need too many changes. The question remains whether such manipulations would 

prove satisfactory: in the u.s. real estate market, an "ungrammatical" plan or remodelling, 

which might suit the needs of the occupants, could damage the resale value. 

Access graphs consider only what Rapaport (1990: 13) terms "fixed-feature elements" 

while he feels that the analysis of semi-fixed features, or furnishings, to be critical as they 

provide cues for behavior. But tools for food preparation are not sufficient definition of a 

kitchen; Rapaport's own insistence on settings as parts of systems would indicate that 

relationships are equally important. By using functional labels for spaces, Hillier and other 

access-graph users have been able to discuss how their relationships change over time. 

While architecture and features are obvious definitions of space, sometimes definition 

relies on cultural practice. A seemingly undifferentiated space can be charged with 

meaning, affecting behavior. Visitors do not cross the open space of the Maori maere, 

although the space itself is demarcated by strong boundaries and buildings (Austin 1976). 

Kalapalo women avoid using the central plaza, where a small building located off-center is 

used by the men as a gathering place and storehouse for ceremonial objects (Basso 

1988:60-63). In contemporary Hopi villages, a visitor who comes too close to a kiva will 

be warned away. While the space itself may be unmarked in all three cases, it is used in 

relation to well-defined spaces. 

Subjectivity can occur in the coding of spaces. While the graphs are based on visible 

data, it can be hard to detennine if separate cells are necessary for the open floor plans used 

by modernist architects, curved areas or ones with changes of direction (e.g., a L-shaped 
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corridor). One wonders how to code Frank Lloyd Wright's Guggenheim Museum, with 

its spiraling ramp. The problem is especially acute for archaeological material as part of the 

original setting may be missing (Brown 1990). One possible solution is to consider axes, 

thus subdividing open spaces according to lines of sight (Brown and Ikegami 1986; 

Peponis 1985~ Peponis et al. 1990). 

Transitional spaces are acknowledged in access graphs, as they shift emphasis from 

walls to the door and consider hallways as important as other rooms. Considering the door 

as "a wall's reluctant contribution to passage" (Arnheim 1977:159) is not uncommon in 

architectural criticism, despite its often special treatment (Altman and Gauvain 1981; 

Neaher 1981; Smith 1968) and use in rituals (Eliade 1961; Turner 1967; Van Gennep 1960 

[1909]). While some users omit transitional spaces from their access graphs, Hillier and 

others do include them. Because the graphs give equal weight to transitional zones and 

larger spaces, cultural bias overlooking transitional spaces is overcome. Treating all 

bounded spaces as equal is counter-intuitive; in usage, we are conditioned to regard a living 

room as more important than a hallway. But then why design a space to be a corridor? Its 

presence may represent a less obvious, but equally important need for a transitional space 

between zones. 

Researchers in a variety of fields describe houses, compounds, and settlements as 

divided by zones. Concerned with social performance, Goffman differentiated between the 

front region and back region, or backstage, of a building, with the latter kept closed or 

hidden to visitors. Backstage is where "illusions and impressions are openly constructed" 

(Goffman 1959: 112). Anthropological implications of his model were explored by Gregor 

(1977). The Japanese house gives the illusion of depth despite its usually small 

proportions because of the layering, moving from light to dark, suggesting oku, an 

invisible center (Bognar 1989). One of Alexander's patterns is "intimacy gradient" with 

"the relationship between the public areas and private areas ... most important," (Alexander 
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et al. 1977:610). The "intimacy gradient" needs "a sequence which begins with the 

entrance and the most public parts of the building, and then leads into the slightly more 

private areas, and finally to the most private domains" (Alexander et al. 1977:613). The 

concept of public and private is a truism as we experience it day to day. 

While the concept of public and private zones is universal, definition is highly variable. 

Rapaport (1969a:80) shows that the relative placement of public and private space depends 

on cultural differences: a Latin American house is directly on the street but enclosed by a 

wall; in a u.s. suburb, the house is well away from the curb. The difference is evident 

between Barrio Historico and Armory Park in Tucson. In Brazil, Robben (1989:575) 

found strong opposition between house and street, with many strong barriers, physical as 

well as symbolic, and the sidewalk used as transitional space. For the Maori, the porch of 

the meeting house was considered part of the open space of the ",acre, rather than of the 

building (Austin 1976). 

As societies become more differentiated, the need for specially designated transitional 

zones appears to increase and the relationships between public and private to shift In a 

typical American house of the early to mid-twentieth century, the porch and entrance hall 

mediate between outside and inside, and hallways between the public and private sectors of 

the house. The link between a social space in front of the house and street safety is 

articulated by an annual event sponsored by police departments in Tucson and other U. S. 

cities, but many residents lack a place to sit in front of their front door. By the late twentieth 

century, coinciding with the growing popularity of security systems, the porch largely 

disappeared, except in the work of deliberately retro architects. Outside activities are 

largely limited to the back yard, increasingly isolated by as high a wall as allowed by 

zoning laws. Instead of showing off the front lawn to neighbors and passersby, newer 

subdivisions and even older homes on heavily-travelled streets now. present walls. The 

changes over time hold implications for social process and practice. 



65 

As will be discussed below, access graphs provide a systematic way to examine the 

relationships between public and private zones. Rooted in the material evidence of built 

form and using a topological approach, access graphs are a descriptive tool to facilitate 

cross-temporal and cross-cultural studies. They emphasize the pattern of relations, often 

taken for granted, rather than the geometrical form emphasized both in traditional 

architectural criticism and many recent morphological approaches. They consider the social 

dimension lost in the many morphological approaches that stress mathematical analysis and 

do not consider interdisciplinary concerns. 

While eliminating some types of information, access graphs can facilitate understanding 

of individual buildings by making apparent the movement possibilities that are ignored or 

downplayed by other methods of analysis. By reducing a built form to a network, access 

graphs do eliminate much information but gain clarity of what may be the essence of a 

social space. Kuhn (1970:17-18) noted that ''To be accepted as a paradigm, a theory must 

seem better than its competitors, but it need not, and in fact never does, explain all the facts 

with which it can be confronted." Space syntax is still being developed and could 

eventually provide a framework for other approaches. 

Assuming that regularities exist in different contexts, a morphological approach might 

well seem out of place at a time when post-processual archaeology and deconstructivist 

architecture challenge objectivity. But when given a social dimension, morphology could 

be a means to pursue the anthropological concern with habitus (Bourdieu 1977) as it 

considers patterns; "habitual practices may eventually develop structural and schematic 

properties of which the actor who reproduces them is unaware" (Robben 1989:571). The 

most extensive use of access patterns and discussion of their social implications has been 

by Hillier and his associates at University College London. 
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Chapter 3: HILLIER SPACE SYNTAX 

The Hillier space syntax is a comprehensive attempt to build theory and method for the 

study of society-space relations. developed to meet practical needs for better design tools 

(Hillier and Leaman 1975). Hillier space syntax emphasizes configurations, setting the 

relations possible between any two spaces in the context of the whole complex. Unlike 

many other morphological approaches that rely on computer modelling, most of the Hillier 

approach has been derived from actual cases. 

Starting in 1973, architect Bill Hillier and his colleagues at the Unit for Architectural 

Studies, Bartlett School of Architecture and Planning, University College London 

elaborated a topological approach (Hanson 1989; Hanson and Hillier 1982, 1987; Hillier 

1985, 1987, 1989; Hillier and Hanson 1984, 1987; Hillier and Leaman 1973, 1975, 1976; 

Hillier et al. 1976, 1978, 1983, 1993; Hillier, Burdett, Peponis, and Penn 1987; Hillier, 

Hanson, and Graham 1987; Hillier, Hanson, and Peponis 1987; Hillier and Penn 1991, 

1992; Peponis 1985; Peponis and Hedin 1982). While The Social Logic of Space (Hillier 

and Hanson 1984) is the best known publication, by the time that it was published, better 

methods were being developed and more cases were studied to support claims. An example 

of the diffusionist model, most published work by Hillier and associates is in European 

journals. Besides isolated articles, the Hillier approach is presented or discussed in most or 

all articles in special issues of the British journal Environment and Planning B 14(4) in 

1987, Swiss-based Architecture et Comportement! Architecture and Behaviour 3 (3) in 

1987, and Greek-based Ekistics 56 (334/335) in 1989. 

Unfortunately, much recent work by the Unit for Architectural Studies is not published. 

While earlier work only considered topological relations, the latest versions incorporate the 

traditional concerns of shape, area, distance, levels and even style. While The Social Logic 

of Space opposed building and settlement, they are now seen as continuous, being linked 
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through movement The latest work furthers the "graphical-knowledge interface," with 

three new sets of computer programs. Their format, such as color gradients for lines, does 

not lend itself to traditional publishing venues. 

Eschewing causal relationships, Hillier space syntax links "material" (or spatial) and 

"abstract" (or social) by recognizing that each ha~ elements of the other. The spatial and 

social systems generate each other. Societies are considered as spatial systems, revitalizing 

the Durkheimian distinction between mechanical and organic. Spatial patterns do not just 

reflect social relations, they embody them. 

Architecture is defined as providing "the material preconditions for the patterns of 

movement, encounter, and avoidance which are the material realisation--as well as 

sometimes the generator--of social relations" (Hillier and Hanson 1984:ix). Thus the 

spatial order consists of "restrictions on a rdlldom process" (Hillier and Hanson 1984: xi). 

Buildings are different from other artifacts because they order space, and "the ordering of 

space in buildings is really about the ordering of relations between people" (Hillier and 

Hanson 1984:2). For a theory of space, first there must be descriptive autonomy, so that 

spatial patterns are analyzed for their own sake, rather than reduced to reflections of other 

factors like kinship, as has been done in anthropological approaches. 

Space syntax is a more dynamic approach than the static one used by most 

archaeologists who are used to defining rooms and activity areas as finite units. Influenced 

by work in geography, Hillier and his colleagues are more concerned with the linkages 

between areas rather than the areas themselves. They deal with the different levels of 

analysis, settlements and buildings, both separately and showing their interconnections 

while recognizing their differing functions. The conventional approach of describing a 

space through its function is insufficient: "to point to a space and say 'this is a kitchen' is 

clearly an inadequate architectural account ... since it omits any reference to the spatial 

relations of a kitchen in that culture" (Hillier 1985: 174). 
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Origins of Hillier Space Syntax 

Hillier's work rejects assumptions pervasive in the social sciences that the built 

environment is only background for social activity. The problem is turned around to 

present built form as a kind of social behavior itself. Hillier and Leaman (1973) criticized 

the man-environment parndigm for the lack of progress in the social sciences, as it assumes 

direct interaction between organism and environment. It causes the gap between 

mechanistic and subjective approaches, such as behaviorism and philosophical psychology, 

or the positivism of Comte and the individualism of Weber in sociology. Hillier and 

Leaman were influenced by Karl Popper's concept of World Three, objective knowledge 

autonomous of individuals, used to mediate human contacts with nature (Steadman 

1979:xi,215-216). Built form is seen as part of the artificial environment used by humans 

to deal with nature ("culture" revisited?). One alternative to views then prevailing was 

Piaget's interactionist and constructivist approach to cognitive development, although it is 

concerned only with the individual learning structures rather than how structures are 

developed. 

In the 1970's, some urban sociologists began to take a more dynamic view of cities. 

Hillier (1987) credits Italian architect Aldo Rossi as being the first ''to advance a theory 

arguing that the material form of the city is intrinsic to its sociological, cultural and 

psychological reality," an approach he was able to develop at the Unit of Architectural 

Studies "by trying to demonstrate empirically as well as theoretically the autonomy of the 

urban artefact" (Hillier 1989:5). 

Hillier (1985: 163) counters the prevailing tendency to explain form as totally dependent 

on purpose, the Aristotelian paradigm long since discredited in the natural sciences: "such 

concepts as inertia in physics and random mutation in biology ... showed how it was 

possible, and necessary to set theories of order on a foundation of non-order." Purpose as 

an explanation of form is evident in Herbert Simon's concept of the "sciences of the 
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artificial," with purpose, or "goals," examined as the link between the "inner environment" 

of the artifact, and the "outer environment" of circumstances, thus reducing the artifact to 

an abstract representation. Yet Hillier (1985: 164) notes the success of some "sciences of 

the artificial," especially linguistics, because they examine the inner structure of the artifact. 

Hillier and his associates are concerned with the inner structure of built form. 

Hillier borrows terms from other fields (linguistics, mathematics, genetics) more as 

metaphors than as definitions. Hillier and Leaman (1976) admired structural linguistics for 

becoming an independent discipline whose body of theory now influences its parent fields. 

Syntax is not used in the precise linguistic sense (Hillier et al. 1976: 151), but reflects the 

need to look at structure. The architectural parallel to "language" had also been presented 

by Steadman (1983:3), with architecture divisible into three areas: first, professional 

training as language acquisition; second, architectural history as literary criticism; and third, 

architecture science as linguistics, divisible into the study of meaning, or semantics, and of 

forms and structures, or syntax. The Unit for Architectural Studies developed its own 

mathematical formalisms for analyzing the data, rather than using an already established 

branch of mathematics into which the data would have to be fitted (Hillier et aI. 1976: 149)-

for much the same reason that Newton developed calculus to explore problems in physics. 

Derivation of Space Syntax 

Hillier's initial concern was to discover the physical constraints on randomness. The 

logic of discrete systems was first examined in its simplest expression, a cloud of midges 

where individual behavior is restricted in randomness and so leads to a global form. While 

the system exists outside individuals, it depends on individuals as its units. 

After the biological analogy, computer simulations were done to join elementary units, 

defined as bounded cells with one opening. The elementary cell consists not only of an 

interior and exterior, but also a threshold, or the locus for the interactions between 
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inhabitants and strangers. Interior and exterior differ in degree and quality in their potential 

for control and generation of encounters. 

An early effort to depict the degree of association and complexity of the generated 

patterns was through the use of ideographic language. I t was soon discarded as graphical 

methods and quantification emerged from the research on buildings and settlements drawn 

from historical, archaeological, ethnographic, and contemporary sources. 

The Basic Properties of Spatial Relations 

From biological analogies, computer simulations, and study of historic examples, 

Hillier and Hanson (1984) identified two sets of generative relations joining cells: 

symmetry-asymmetry and distributedness-non-distributedness. The. co~cepts became 

apparent in access graphs, where building or settlement spaces are represented by circles 

which are joined by lines where direct access is possible. 

Symmetry-Asymmetry 

In the first set, symmetry is not used in the usual esthetic sense but more in the logical 

one of A being to B what B is to A. A and B are symmetric to each other when both are 

equally accessible from another cell; they 

are asymmetric when only A is directly 

accessible from the other cell (Figure 1). 

Symmetry is associated with accessibility 

and spatial integration; asymmetry with 

isolation and segregation. 

A 

B 

B 

A 

Symmetric Asymmetric 

AGURE 1. Access graphs showing 
Hillier justifies the access graphs from a symmetry and asymmetry 

given starting point, or root, usually the carrier or outside space, as shown above, although 
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the graphs could be redrawn from the perspective of A or B. The root is placed at the 

bottom of the access graph. The circles representing the spaces in the system are sorted in 

parallel horizontal levels according to the number of steps from the carrier. The steps are 

not in the literal, metrological sense, but more in the sense of stages. Arriving at the house 

and moving from the porch to the entrance hall to the living room to the dining room to the 

hallway to the bedroom could take six steps. The justification makes depth easy to see as 

the "deepest" spaces are at the top of the graph. In the symmetric example of Figure 2.1, 

both A and 8 are one step from the carrier; in the asymmetric example, A is one step and 

8 two steps from the carrier. Depth relates to the separation or integration present in a floor 

plan. Asymmetry will always involve depth, and the access graph will resemble a tree with 

branches. 

Distri butedness-Non-distributedness 

The second pair of generative relations, distributedness--non-distributedness, is drawn 

from Durkheim's distinction between mechanical and organic. Distributed spaces occur 

when several cells determine the structure; the spaces are linked by a ring or cycle so that 

more than one route is possible from one cell to another. No one space determines access to 

the others. Non-distributed spaces are when an individual cell binds spaces together in a 

hierarchical structure, like a tree branching in different directions, and thus controls access 

to and from a particular space. 80th the symmetric and asymmetric examples shown in 

Figure 1 would be non-distributed. In distributed examples, alternate routes are possible, 

so a particular space can be reached by more than one route (Figure 2). In the distributed 

and symmetric example, the three cells have the same relation to each other, while in the 

distributed and asymmetric example, A and 8 are symmetric to each other in relation to the 

carrier, while C is asymmetric to A and 8 in relation to the carrier. 



A 

Distributed 
(Symmetric) 

B 

c 

Distributed 
(Asymmetric) 

Figure 2. Access graphs showing distribution 
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All four characteristics could be present in the same plan. C is non-distributed and 

asymmetric in relation to A and B, which are symmetric to each other. In many 

contemporary American houses, the "public" rooms tend to be distributed while the 

bedrooms and other "private" areas tend to be non-distributed. 

The pairs operate as a grammar for the organization of built fonn, specifying "the 

genotype of the pattern, rather than its phenotype in all detail" (Hillier and Hanson 

1984: 13). Looking for generative relations avoids the problem of trying to anticipate all 

possible combinations; "although societies vary in their domestic space genotypes, the 

morphological means by which these genotypes are constituted are invariant" (Hillier 

1985: 173). 

Thus even highly complex systems can be described through only a few concepts, as 

will be seen below in examples for both settlements and buildings. Eight basic 

combinations are identified (Hillier and Hanson 1984:78), although a more ambitious 

earlier version (Hillier et al. 1976) was heavily criticized by Leach (1978). Examples 

include the Tikal "proto-urban" plan of courtyard complexes for asymmetry

distributedness, and an enclosed Moundang compound in Cameroon for symmetry

nondistributedness. Symmetry and asymmetry can generate different aspects in the same 
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plan, as for the 6th millenium BC Hacilar street system and rooftops (Hillier and Hanson. 

1984:62-64). 

More succint definitions of space syntax have emerged in recent work. Depth and rings 

are identified as the two key concerns: "depth ... expresses how directly the functions of 

those spaces are integrated with or separated with each other ... ; whereas the presence or 

absence of rings expresses the degree to which these relationships are controlled" (Hillier, 

Hanson, and Graham 1987:365). Depth emerges as the critical factor in Peponis et al. 

(1990:566-567): "A space is said to be integrated when all the other spaces of the building 

are relatively shallow from it. Conversely, a space is said to be segregated when all the 

other spaces of the building are relatively deep from it" The interplay between spaces, 

even when they are not adjacent, is key to understanding a building or settlement. 

Durkheim Revisited: Correspondence and Non-correspondence 

While aware of the shortcomings of much contemporary social science, Hillier and 

Hanson found "the elements for a spatial analysis of social formations" by going back to a 

founder, Durkheim, for his contrast between mechanical and organic solidarity. Organic 

solidarity "based on interdependence through differences" requires "an integrated and dense 

space," while mechanical solidarity, based on similarities of belief and practice, needs "a 

segregated and dispersed space." Thus "Durkheim actually located the cause of the cause 

of the different solidarities in spatial variables, namely the size and density of populations" 

(Hillier and Hanson 1984: 18). 

Some anthropologists had expanded the tradition of Durkheim and Mauss in studying 

spatial forms as the external manifestations of mental and social processes, but even the 

most prominent one, Levi-Strauss (1963), who had presented the perfect case of the 

Bororo, acknowledged variation in the relationship between social structure and spatial 

configuration. Hillier and Hanson (1984:4) are concerned that "societies vary ... not only 
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in the ~ of physical configuration, but also in the degree to which the ordering of space 

appears as a conspicuous dimension of culture." Many researchers on spatial questions 

emphasize correspondence, when social groups coincide with territory. Yet individuals 

belong to many different groups (from age and gender to occupation and interests), not all 

of which have the same membership and share the same location, so researchers concerned 

with those aspects have discounted spatial factors. Hillier terms non-correspondence when 

social groupings and territory do not coincide, although locational factors are just as 

important as in the more obvious cases of correspondence. Correspondence is expressed 

in spatial ways, and non-correspondence, in transpatial ways. 

The interplay of correspondence and non-correspondence is critical in understanding 

cities through much of their development, a central concern for Hillier as the model is 

geared to practical applications evaluating contemporary urban design. An example of the 

duality of spatial-transpatial groups is a scholar, with spatial ties to a university, and 

transpatial ties to a discipline, the two with different kinds of encounter in time and space. 

Like scholars, societies have both spatial and transpatial elements. A system emphasizing 

correspondence promotes homogeneity with strong boundaries, physical separation of 

groups, hierarchies, strong local identity; it tends to be deterministic for encounters. A 

system emphasizing non-correspondence promotes heterogeneity with openness; it tends to 

be probabilistic. It also tends to be more robust, tolerating local disorder but not enclaves. 

Again, the distinction relates to the Durkheimian distinction between mechanical and 

organic. Transpatial categories are expressed through a "g-model genotype," based on 

global rules; spatial categories, through a "p-model phenotype," based on proximity and 

local rules. 

Local-Global Dimensions 

Starting with the midge case and progressing with the analysis of historical French 
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villages, Hillier and his associates found that while an individual follows the local rule, a 

global object emerges from the individual cases. Without presenting a rigorous analysis, 

Alexander et al. (1977:xix) had reached a similar conclusion: "every individual act is 

always to create or generate these larger global patterns." Thus the configuration of a 

settlement will emerge without deliberate planning as the result of small-scale decisions. In 

a local-ta-global system: 

Interiors tend to define more of an ideological space, in the sense of 
a fixed system of categories and relations that is continually re
affirmed by use, whereas exteriors define a transactional or even a 
political space, in that it constructs a more fluid system of 
encounters and avoidances which is constantly renegotiated by use 
(Hillier and Hanson 1984:20). 

Conversely, a global object can impose order on local units, setting up hierarchical 

relationships. In a global-ta-Iocal system inequalities are fundamental: "the exterior is 

dominated by a system of ideologically defined structures and ... interiors are dominated by 

controlled transactions" (Hillier and Hanson 1984:21). A town can contrast two "dissimilar 

spatial components: the space of the street system ... and the space of the major public 

buildings and functions" (Hillier and Hanson 1984:21). The more global-to-Iocal a town, 

the more the sparse system of public buildings will be emphasized, rather than the dense 

system found in business centers. 

The interplay of local and global was discussed by Hanson (1989) in examining the 

redesign of London following the Great Fire of 1666. Before, London looked disordered, 

but functioned well as a trading emporium with a dense network facilitating encounter; the 

integration core was the commercial center, with two major food markets, shallow both to 

inhabitants and strangers. Hanson contrasts five plans for the rebuilding, from grid 

systems to more radial ones, by using axial maps with integration cores or segregation. 

The sixth plan that was adopted resembled the medieval town, but as streets were widened 

and straightened, some syntactic relations were changed. While the examples are 
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historical, Hanson draws implications for "post-modem" design, where planned order (or 

notions of aesthetic symmetry, harmony, and repetition) is no guarantee of efficient 

structure, the conditions for movement. 

Description of Settlement Analysis 

Hillier found inadequate the traditional geometric ways of dealing with settlements 
. -

because some apparently disordered settlements function much better for inhabitants and 

strangers than highly planned, geometrically organized projects. The settlement is 

presented as a bipolar system, for relations among inhabitants, and between inhabitants and 

strangers. It is seen from an overall perspective, rather than only the fragments that could 

be observed visually. Not even an aerial view can provide a global perspective as it fails to 

show building entrances. Many towns can appear disorganized from the air when in fact 

they are highly organized syntactically, while others with regular grids can be perplexing 

when trying to find a destination. Through analyzing the small but dense urban hamlets in 

southern France, the Unit discovered the application of local rules resulting in a global 

pattern. 

A special difficulty in analyzing urban space is its continuous nature, unlike the 

relatively clearly bounded spaces of buildings. So instead of the single measure originally 

sought, two were developed: maps of convex spaces and axial lines: "a convex map will be 

the set of fattest and fewest spaces that cover the system~ while an axial map will be the set 

of longest and fewest straight lines that go through all convex spaces" (Hillier, Hanson, 

and Peponis 1987:218). They can be related to each other, to building entrances, and to 

settlement access points. All points in the system thus have both one and two dimensions~ 

the convex space is localized, with all parts visible, important for relations between 

inhabitants, while the axial space is globalized, with at least one point visible from another, 

important for strangers moving through the system. 
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The convex and axial maps can be transformed into several other maps and graphs. A 

key one is the interface graph, where each convex space is represented by a circle, and each 

building entrance, by a dot, with lines connecting each building entrance to its directly 

accessible space (Hillier and Hanson 1984: 104-105). The number of connections between 

a given space and its neighbors is used to calculate the control value, as each entrance splits 

its space among its neighbors and receives in tum at least part of their space which is then 

added together (Hillier and Hanson 1984: 109). 

The axial map can be justified, starting from any line in the system, to show depth. 

Then each line's Integration Value can be determined by the formula IV=2(MD-l)/(K-2), 

where MD is the mean depth of lines and K the total number of spaces being considered 

(Hillier and Hanson 1984: 108). The values can be compared to find the 10% or 25% most 

integrating lines, the integrating core, which often resembles part of a deformed wheel hub. 

Comparison of the integrating core and most segregating lines shows the global structure of 

the town. A more symmetric system indicates "integration of social categories," while 

asymmetric shows segregation; the more distributed system has a tendency for "diffusion 

of spatial control" while non-distributed to ''unitary, superordinate control" (Hillier and 

Hanson 1984:96-97). 

The settlement is "a system with both a genotypical and a phenotypical dimension" 

(Hillier and Hanson 1984:209). The similarities are evident through a genotype, the g

model, or the conditions applicable to all. The differences are reflected through 

phenotypes, the p-llwdel ... or the possible local spatial relations of particular cells. The two 

are related, as the more is specified in the g-model, the less variety can exist in the p-model. 

An organically grown settlement, like the beady rings of French urban hamlets, will have 

more p-model types than a deliberately planned one. Levi-Strauss' Bororo village is a 

strong g-model system, specifying local relations. Labels are seen as another spatial 

element, introducing the property of non-interchangeability: parts themselves cannot be 



78 

switched without affecting the g-model. The interchangeability of parts in large settlements 

means that they "can be generated by comparatively short g-models" (Hillier and Hanson 

1984:215); noninterchangeable parts such as major public building tend to be free-standing 

rather than integrated in local spatial relations. Short p-stable models are probabilistic, 

capable of generating new combinations without endangering the system, while long g

stable models are more detenninistic, controlling the structure. When applied to the 

Durkheimian contrast, g-stability would correspond to mechanical solidarity, and p-stability 

to organic solidarity. Systems can have elements of both models. 

Applications of Settlement Analysis 

By looking directly at the configuration rather than try to fit it into a preexisting 

definition, Hillier's settlement analysis can be applied cross-culturally and cross

temporally, so an archaeologist does not have to use a concept based on the characteristics 

of European cities. For example, Classic Maya centers were long described as mostly 

empty ceremonial centers because they lacked the density and economic functions of "pre

industrial cities;" the model became discredited with identification of large if relatively 

dispersed populations and economic activities. Hillier and Hanson illustrate their approach 

by applying it to a broad range of cases: French urban hamlets, areas of London, a 

housing development, an Ik compound. 

Through use of space syntax, Hillier and his associates demonstrate the fundamental 

difference between traditional and contemporary towns. Hillier (1987) also claims that the 

measures can show how Arab cities are different from European ones, and French from 

English. The basic characteristic of traditional towns is the defonned grid, continously 

relating building entrances. European market places tend to be axially shallow from the 

outside to encourage movement into the market On the other hand, contemporary towns 

are marked by the values of hierarchy and privacy, evident in the "no-neighbours" model, a 
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tree-like diagram where entrances are no longer adjacent. The interactions of inhabitants 

and strangers arc no longer facilitated, a necessity discussed most notably by Jane Jacobs 

(1961). 

Use of the model can counter common impressionistic assumptions, such as attributing 

the transformations of modem cities to innovations in transportation and housing. High

rise public housing is blamed for anti-social impacts on families, such as making it hard for 

mothers to see, and control, their children playing on the ground level. Yet its syntax is 

similar to the preceding low-rise schemes, so that "high-rise is not in itself the problem" 

(Hillier and Hanson 1984: 138). Beginning in the mid-nineteenth century, at least fifty years 

before automobiles, the usual scapegoat for urban ills, the modem urban setting reversed 

''virtually every aspect of the spatial logic of urban forms as they evolved" (Hillier and 

Hanson 1984: 138). The implications are that spatial patterns predisposed adoption of the 

innovations. 

The model does not differentiate directly between kinds of open spaces, as urban 

spaces have increasingly become dominated by vehicular traffic with negative impacts on 

pedestrian activities (Ledewitz 1991). Using cars in urban areas built before their large

scale adoption shows the difficulties of transforming a spatial system, while the layout of 

urban areas now caters to the needs of automobiles, an extreme example of which is 

Brasilia (Holston 1989). The spatial syntax of the older parts of Boston would be quite 

different from Los Angeles. 

Yet Hillier space syntax has proved to be useful in contemporary urban situations. The 

special issue of Architecture et ComportementJ Architecture and Behaviour, volume 3 

number 3, edited by Hillier and his associates, updates The Social Logic of Space (Hanson 

and Hillier 1987; Hillier 1987; Hillier and Hanson 1987; Hillier, Burdett, Peponis, and 

Penn 1987; Hillier, Hanson, and Peponis 1987). Hillier, Burdett, Peponis, and Penn 

(1987) examined the relationship of spatial layout and pattern of space use through a 
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statistical study and field studies. In a cross-cultural sample of 75 towns characterized 

through 86 variables, integration was found to lead to intelligibility, which in tum leads to a 

stronger "movement interface." Integration also turned out ot be the best indicator of 

encounter rate in field studies done in a variety of neighborhoods in the greater London 

area, determining encounter rates and correlating them with spatial parameters. Cities' 

"potential field of probabilistic co-presence and encounter" is termed ''virtual community" 

(1987:248), important because it transforms community into an open and undifferentiated 

field, similar to Turner's communitas ... where inhabitants can interact 

While similar to node-map analysis used by urban planners, axial analysis has proven 

to be more indicative of the geometry of the open spaces in many applications (Brown 

1990); "the ability to see one's way through a system" turns out to be more important than 

actual physical distance in determining movement through the system. There is a chicken

egg problem: are centers of activity located there because of ease of movement, or was 

movement facilitated because they became important? (Brown 1990). The latter happens in 

medieval towns where markets were rarely present from the start, but there were 

encroachments on public thoroughfares in later times, so the balance between local and 

global would fluctuate. 

Hillier (1989:5) continues to present "a theory of the deep structure of the material form 

of the city," differentiating three types of laws for the urban object, also discussed in Hillier 

(1985). The first, "laws of the urban object itself," is illustrated by the "beady ring" 

generation in small English and French towns from the local rule of "open space joins." 

The second, "laws from society to space," is evident in two French towns of different 

size and location, but with a common morphological genotype. Axial maps of the 

integration core and most segregated lines show that both towns have a "deformed wheel," 

serving to increase the probability of strangers interacting with the inhabitants, a 

characteristic of towns of production and exchange. To show another type of interface, 

"'. 
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where space relates buildings of symbolic importance, Hillier describes Teotihuacan as 

lacking in axial logic apart from the Street of the Dead, with no consistent link of convex 

spaces and building entrances despite the geometrical regularities of the plan. Axiality is 

used to create a symbolic landscape, as in Versailles and Brasilia, a characteristic of "cities 

of social reproduction" (Hillier 1989: 11). 

For the third, "laws from space to society," Hillier (1989: 13) modifies the usual 

architectural determinism by arguing that "spatial form ... creates the fieid· of probable-

though not all possible--encounter within which we live and move," and terming it the 

"virtual community." Hillier discusses the spatial realizations of transpatial groupings, 

contrasting churches and guild buildings in the City of London. The churches serve a 

spatially defined community of diverse types, or Turner's communitas, while the guild 

buildings serve members sharing professional interests but lacking spatial contiguity. 

Virtual community happens in the streets as individuals pursue group activities, but the 

modem urban landscape is dominated by three paradigmatic concepts which destroy virtual 

community: enclosure, implying a shared identity; repetition, implying a segmentary 

society derived from spatial identity; and hierarchy, or enclosure applied at higher levels. 

Because of the "loss of global order arising from the way local parts are defined," 

monumentality is being used to reconstitute global order, a situation akin to the cities of the 

ancient Near East and Mesoamerica. Hillier calls for the reinstatement of global form 

arising from local places, with the whole intelligible from the parts. Yet one wonders if 

such a reversal is possible given the pervasiveness of the "no-neighbors" model which 

isolates individuals. 

The space syntax model has been used by Hillier and his associates for research on 

over 300 settlement plans, often supplemented by field observation. The effectiveness of 

examining urban form in terms of its potential for encounter and control has been 

recognized not only by grants but also by consultancies for application to current problems. 
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Description of Building Analysis 

After discussing settlements, Hillier and Hanson (1984) examine individual buildings 

by using similar techniques, starting with the penneability graph, called access graph by 

Steadman (1983), which resembles the axial and convex graphs. In The Social Logic of 

Space, Hillier and Hanson (1984) claimed fundamental differences for the analysis of 

buildings and settlements, with buildings concentrating more social infonnation because 

their boundaries disconnect interior spaces from the global system; reversals occur at the 

threshold. But in subsequent work, buildings and settlements are seen as being on the 

same continuum. 

Justified access graphs are especially revealing for large, complex buildings whose 

ground plans could be confusing to the eye (Steadman 1983:215). The shortest topological 

distance from any space to the outside is readily apparent. Buildings can be seen as 

shallow, with all spaces readily accessible from the outside, or deep, with a number of 

steps necessary to reach many spaces. Increasing the depth of a space is a common way to 

achieve more segregation of important categories, evident in the tree-like patterns. Depth is 

associated with the dimensions of symmetry-asymmetry. 

Relationships not readily apparent from the floor plan become evident in the justified 

graph. Propinquity is meaningless without access, so a shared wall is not as important as a 

shared doorway. Hillier and Hanson (1984: 149-153) present the example of four 

apparently similar floor plans, with identical room sizes and locations, yet the justified 

graphs make clear that they function in radically different ways because of doorway 

location. The number of possibilities is demonstrated by Steadman's (1983:218-219) 

example of thirty-eight hypothetical access patterns for a building with three rooms, a 

number that would expand exponentially with more rooms. Figure 3 presents three floor 

plans that at first glance are similar, given the same number of rooms of identical shape and 

size, yet their justified graphs demonstrate that they are dissimilar. Movement possibilities 
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in the first example, all controlled by Room A, are more limited than in the next two; the 

first is deep while the third is shallow from the outside. 

FIGURE 3. Three floor plans and their access graphs 

Based on the visual layout of the justified permeability (or access) graphs, 

quantification is another descriptive tool. One measure is called relative asymmetry (RA) in 

Hillier and Hanson (1984) and integration value (IV) in Hillier et aI. (1987), which 

expresses the variability in room depths. It is identical to the formula used in settlement 

analysis: IV=2(MD-l)/(K-2) whereMD is the mean depth of lines and K the total number 

of spaces being considered. Its value can range between 0 for maximum integration or no 

depth, and 1 for maximum segregation. It is calculated for each point in the system, and 

the mean RA for all points in the system '~s the geneml measure of integration for the 

system as a whole" (Hillier and Hanson 1984: 109). Integration is a global measure as it is 

based on all components of the system. 
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Because results of the RA fonnula depend in part on ~he number of rooms examined 

(K), a scaling factor or correction table is available to detennine real relative asymmetry 

(RRA) in order to compare sets with different numbers of rooms (Hillier and Hanson 

1984:109-113). An adaptation of Shannon's H-measure, the difference factor, is also 

available to quantify ''the degree of difference between the integration values of any three 

(or more, with a modified formula) spaces or functions" (Hillier, Hanson, and Graham 

1987:365). Teklenburg et aI. (1993) attempted to provide a measure of integration that 

would not be affected by sample size, as RRA tends to increase with the number of lines. 

In simulations, their scaling factor proved to be independent of sample size. 

Ring patterns can also be seen in some graphs, showing the possibility of alternate 

routes to reach a particular space, a characteristic tenned distributedness in Hillier and 

Hanson (1984), and cycle (Steadman 1983). An impressionistic view of "the flow through 

rooms" is that "a loop which passes through all the major rooms ... establishes an enonnous 

feeling of generosity" (Alexander et aI. 1977:630). 

Quantification is also possible for rings. Ringiness refers to ''the number of rings in the 

system as a proportion of the maximum possible ... for that number of spaces" (Hillier and 

Hanson 1984: 102). Relative ringiness (RR) was used to measure distributedness of the 

system as a whole, with "RR of' a point based on the number of rings that pass through it, 

and "RR from" based on the distance to all other rings in the complex, so both measures 

are applicable even to points in a non-distributed part of a complex (Hillier and Hanson 

1984:152-154). But in more recent research, control values were used for building 

interiors as well as settlements (Hillier, Hanson, and Graham 1987). The measure of 

control (E) is a basically simple but tedious process, best delegated to a computer. Each 

room shares its space proportionally among its neighbors, lin, and in return receives its 

share of each neighbor's space, which are then added. So a value greater than 1 shows that 

a space has strong control, while less than 1 shows weak control (Hillier and Hanson 
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1984: 109). Hence, control is a local measure, based only on a space and its immediate 

neighbors. 

Applications of Building Analysis to Dwellings and Complex Buildings 

Hillier and his associates have applied building analysis both to simple, one-cell, 

buildings as well as complex ones. Funding availability has made possible more work on 

settlements, but buildings remain an ongoing interest. The graphs and quantification make 

possible more than an impressionistic appraisal of building interiors. The '>,ery 

differentiation of parts of a building means that more social information is carried by 

internal rather than external relations; "if ... numerical differences in functions are in a 

consistent order across a sample, then ... a cultural pattern exists, one which can be 

detected in things, rather than just in the way it is interpreted by minds" (Hillier, Hanson, 

and Graham 1987). 

The most basic type of building is the elementary cell, evident not only in simple house 

types but also in traditional English shops, maximizing random encounters while retaining 

spatial control. The shop is turned into an open cell by day to draw in customers and into a 

closed cell by night to keep out intruders. Other examples, Bedouin and Tuareg tents 

(Faegre 1979) are contrasted, reflecting the different position of women and treatment of 

visitors. The Mongolian yurt lacks internal boundaries, but it does have highly 

differentiated spaces and symbolic load. 

One transformation of the elementary building is the shrine. The tendency to 

synchronize a deep space with a large shallow space is common in religious buildings. 

Hillier and Hanson (1984: 180) claim "a deep association between the lack of internal 

boundaries and the existence of an altar ... given a strong internal synchronous model there 

will be a sacred deepest space." Hillier and Hanson relate it to communitas as proposed by 

Victor Turner (1969), as the shrine obliterates differences between visitors. Alexander et 



al. (1977:333) also believed that 

one fundamental characteristic is invariant from culture to 
culture ... that whatever it is that is holy will only be felt as holy, if it 
is hard to reach, if it requires layers of access, waiting, levels of 
approach, a gradual unpeeling, gradual revelation, passage through 
a series of gates 
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with examples of the Inner City of Beijing, Papal audiences, Aztec sacrifices, and the lse 

shrine in Japan. While the sacred is often represented in terms of reaching the center 

(Eliade 1961), Leach (1978) has pointed out that the sacred can occur .on the periphery. 

While the two appear to contradict each other in terms of geometry, in terms of topology, 

both reaching the center and going to the periphery would require a number of steps and so 

be equivalent. 

To illustrate shifts in domestic architecture over time, Hillier and Hanson (1984: 155-

163) consider the organization of domestic space in English houses from the nineteenth 

century through the 1960's. Despite geometric and syntactic change, the order of RA 

values persists, with the parlour remaining the most segregated, despite its location in the 

front of the house. The value of the carrier increases over time, so the house as a whole is 

more segregated from the outside, although its relation with the garden is more integrated. 

Not only does ringiness increase, but also the number of internal rings, reflecting more 

interior control. The front parlour as a transpatial space must be buffered from everyday 

life, while the living room functions as household center, with equal access for all members 

of the household. The kitchen combines properties of both spaces, being more segregated 

yet on a ring, reflecting the role of women not only within the household but also in the 

social system. The weakening of categoric distinctions has led to a reduction in RA values 

within the house, while the greater emphasis on transpatial solidarity requires a stronger 

boundary. Curtains can be kept open because the firmly shut front door ensures the lack of 

interaction normally promoted by spatial proximity. 
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To show that their model can be used for cases less familiar than English households, 

Hillier and Hanson (1984:163-175) apply it to two ethnographic examples, the Ambo and 

the Ashanti. At first glance, the Ambo case appears to lack formal organization, and the 

Ashant.i one to be a complex building. 

In the Kuanyama kraal of the Ambo in South Africa (Walton 1956), the deepest non

distributed space belongs to the headman, while the deepest distributed space is the 

meeting area. Age and sex differences are reflected as most wives' rooms have higher than 

average RA, while boys' are less segregated. Not only is the meeting place the deepest 

space for visitors, it also has the strongest control for inhabitants. The Ashanti palace in 

West Africa (Rattray 1929) has a similar number of spaces, but depth from the carrier is 

less. The principal space for visitors is at the shallowest level. 

Within both complexes, the visitors' space has the lowest RA, yet the location of the 

most sacred object varies. The Ambo place it "in the deepest distributed space with the 

lowest relative asymmetry" while the Ashanti place it "in a non-distributed sub-complex, in 

a space with the highest relative asymmetry in the complex" (Hillier and Hanson 

1984: 168). The Ashanti women's spaces not only are among the shallowest but their 

courtyard has the highest ringiness value. 

The relative investment in space--and interest in visitors--is marked through distributed 

spaces being the fattest, or having most convex synchrony for the Ashanti, while being 

among the lowest for the Ambo. When the private ways, open only to inhabitants, are 

considered, the building does become more segregated from the visitors' viewpoint, but 

more balanced between men and women residing in the complex. The Ambo kraal is more 

inner-oriented, dependent on internal relations, while the Ashanti system selects spatial 

solidarity, facilitating interface of the chief and people. The genotypical difference of the 

complexes is analogous to settlement patterns and social structure. The Ashanti tend to be 

matrilineal and matrilocal, with spouses remaining with their own matrilineage, so a dense 
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settlement system and outward orientation of individual units facilitates marital contact. 

The Ambo tend to be patrilineal and patrilocal, with women kept within their husband's 

household. 

Based on well-documented ethnographic examples, interpretation of the Ambo and 

Ashanti cases could be seen as dependent on information already available. Hillier, 

Hanson, and Graham (1987) tested if it would be possible to determine domestic spatial 

patterns from only floor plans. They analyzed justified graphs, derived from the plans of 

seventeen rural dwellings in the Normandy region of France, first without taking into 

account room functions, then considering them. Two "genotypical tendencies" were 

identified in the set, one emphasizing the integrating common room, the other a segregating 

transition space. The two could be related to gender relations, but would have to be 

examined with "nonarchaeological" data for confirmation and more details. 

Even Lawrence (1986), who criticized Hillier and Hanson (1984) for ignoring socia

psychological material on spatial perception and encounters, tends to confirm some of their 

findings in his work. While applying socia-psychological criteria, he did find different 

articulation of rental units with the street and realignment of physical barriers, along with 

symbolic markers, judicial borders, and administrative limits (Lawrence 1990). 

While the space of greatest depth often matches well with hierarchy or sacredness, it 

sometimes can represent "profanity;" as in medieval houses, where the deepest space was 

usually the privy in the yard; or it can be used for storage (Brown 1990: 103). While the 

deepest space can sometimes be the ruler's inner sanctum, it could be used in other spatial 

organizations to isolate those with less power (his wives), so Ledewitz (1991:264) 

questions whether "it is always possible to read social organization from spatial 

organization." In the Ambo and Ashanti examples discussed earlier, Hillier and Hanson 

(1984: 168) do point out that the former places the most sacred "in the deepest distributed 

space with the lowest relative asymmetry" and the latter "in a non-distributed sub-complex 
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... with the highest relative asymmetry." Variations in the location of the most sacred 

space could be an instructive topic. 

The examples of buildings or complexes discussed above are primarily dwellings, yet 

the Hillier analysis has been applied to other types of buildings: shrines, theaters, 

institutional buildings (Markus 1982), offices, professional buildings, factories (Peponis 

1985), science laboratories (Hillier and Penn 1991), museums (Brown and Ikegami 1986; 

Peponis and Hedin 1982), and hospitals (Peponis et al. 1990). 

A building type can be identified by seeing which relations of the elementary building 

are emphasized or minimized. Usually, the inhabitant remains in the deepest, mostly 

nondistributed parts of the building, and interfaces with visitors in the shallower, more 

distributed areas. One example is the theater, where space is as shallow as possible, unlike 

the shrine. Yet it has a "stage door," allowing the most important inhabitants direct access 

(Hillier and Hanson 1984: 182). In the example of a department store, ringiness is 

maximized to accomodate the customers (Hillier and Hanson 1984: 183). 

In bureaucratic situations, areas serving the public are shallow, while policy-makers 

retain the deepest spaces. In the University of Arizona's Administration Building, students 

do most transactions on the main (second) floor; accessible from two sides (but only after 

monumental stairs); less routine procedures are done on the third floor; Vice-Presidents for 

Academic and Student Affairs occupy the fourth and fifth floors, and for Research and 

Business Affairs, the sixth; while the President and Vice-President for University Affairs 

retain the top floor. 

Professionals need to have their office deep in a building, reflecting their high status 

and specialized knowledge, although they are provided with a "stage-door" to facilitate their 

moving through the space. A physician's office might be small in the geometric sense, but 

the patient will need to go through at least four levels to see the physician--waiting room, 

receptionist area, hallway, cubicle. The levels are reinforced by visual discontinuities. In 
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factories, management and sometimes foremen will have spaces with topological depth 

even where metric distances are small, as they need to be close to the work but retain some 

distance (Peponis 1985). 

In some types of buildings--hospitals, asylums, prisons, and schools, the genotype is 

reversed, as suggested first by Adrian Leaman, Hillier's early collaborator (Hillier and 

Hanson 1984:44, 271). In these public institutional buildings, the visitors are often 

restricted to the deepest non-distributed cells, while the inhabitants, who control the 

knowledge, move freely in the distributed system. Hillier and Hanson (1984: 184) 

emphasize that ''the spatial structure of each building embodies knowledge of social 

relations." In the case of institutional buildings, rather than reenact established relations, 

descriptions must be reversed or restored through those with special knowledge. The 

unequal relation between patient and doctor (or prisoner and jailer) is maintained through 

unequal access, yet the application of reflexive knowledge requires direct interface. The 

two elements are mutually irreconcilable although Jeremy Bentham's Panopticon proposal 

was an attempt to synthesize the two. The Hillier interpretation might owe something to 

Foucault (1977) who is not cited. The reversal in relations of control has been criticized by 

Lawrence (1986) and Ledewitz (1991), who felt that it undermined the case for the link 

between spatial and social organization, and it is no longer used by the Hillier group. 

Hillier and Hanson (1984: 197) recognize that "buildings ... are seldom what they seem." 

Professional and bureaucratic buildings differ in aspects emphasized. Because of the fine 

tuning to meet particular needs, buildings can only be analyzed if the global scheme is 

considered first, while the global scheme becomes apparent only through individual 

differences. The anomalies will need to be addressed. 

Anthropological Examples of the Interactions of Space and Society 

To elaborate space syntax, non-European cases were used as well. Hillier and Hanson 
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(1984:240) recognize that the "basic relation between space and society has often been 

observed by anthropologists," most explicitly by Service (1%2) who noted that the central 

Australians with the most formal social organization were those with the most variable 

residence patterns. Differential solidarities are found ''to be a very general property of 

societies," whether the relation of male and female solidarities in the simpler societies, or 

relations between classes in the more complex. So Hillier and Hanson apply their model to 

well-documented societies. First, the Tallensi of Ghana (Fortes 1945, 1959) are contrasted 

with the Ndembu of Zambia (Turner 1957), and then the Hopi (Mindeleff 1891), as well as 

English examples. 

The patrilineal and patrilocal Tallensi make a high spatial investment in the compound 

which has an asymmetric and nondistributed structure. Its focal point is the granary, 

located between men's and women's domains. The entrdOce is identified with males, 

reinforced by the strong transpatial categories of the ancestor spirits and fetishes. Unlike 

the compound, the settlement lacks obvious spatial ordering, with compounds in a random 

array. But they do cluster, and shrines are located away from the clusters. The elaborate, 

asymmetric lineage system is strongly mapped on the landscape. 

On the other hand, the matrilineal and avuncolocal Ndembu emphasize the village rather 

than the compound. The village is a highly unstable unit, with high mobility of individuals. 

Yet its very instability results in greater coherence for the Ndembu as a whole. The 

Ndembu case is one of p-model, promoting direct contact, while the Tallensi is one of g

model, with much local development of a global pattern with non interchangeability due to 

the lineage placement for ritual. The household and settlement systems reflect the emphasis 

of the kinship system: for the Ndembu, symmetric, based on sibling relations; for the 

Tallensi, asymmetric, based on parent-child relations. They also reflect male-female 

relations. Tallensi women do no~ participate in transpatial systems as much as the men, 

remaining within the compounds, isolated even within them with the elaborate hierarchy 
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and noninterchangeabiIity, while Ndcmbu women move freely and participate in ritual. 

Hillier and Hanson also consider the Hopi pueblo of Oraibi, as mapped by Mindeleff 

(1891), a clear case of non-correspondence because each clan is dispersed throughout the 

settlement. So the spatial and transpatial systems generate encounters at the settlement 

level, globalizing the encounter system. Other mixing mechanisms include the use of 

public spaces for much of ritual. P-stability leads to a relative equality of the sexes, as 

women dominate the spatial (or household), and men the transpatial (or ritual). The intense 

ceremonial life could be a way to maximize "the global encounter system within and 

between individual villages ... making the p-stability effective at the global level" (Hillier 

and Hanson 1984:253). Old Oraibi is a case of "structured non-correspondence" (Hanson 

and Hillier 1987:207-209). Hillier and Hanson do not consider the conflicts leading to the 

Oraibi split in 1906 (Whitely 1989) but differential access to ritual knowledge would have a 

spatial component, as kivas are segregated despite their location in the villages. The 

deliberate disruption of ceremonial life discussed by Whitely had to be expressed in village 

fission rather than implemented through existing structures. 

In comparing the three groups, the difference between Tallensi and Hopi is obvious as 

the former is a correspondence society, and the latter non-correspondence. Differences 

between Ndembu and Hopi are more subtle, and reflect more participation by women in 

transpatial categories among the Ndembu, and spatial among the Hopi. So Hillier and 

Hanson (1984:253) find it useful to consider both "the morphological, or arrangemental, 

principles of a society and the actual social and spatial mechanisms by which these 

principles are realised." 

Hillier and Hanson (1987) also examine historical and contemporary cases for 

indications of non-correspondence, such as Wilmott and Young's (1962) study of the East 

End of London. The strong links of mother and daughter included encounters with 

neighbors and male solidarity was based in transpatiallocales of pubs and sporting events. 
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Wilmott and Young contrasted the encounter-rich life in Bethnal Green with the less active 

life after the move to a planned development. Guilds as transpatial categories are contrasted 

for medieval Europe, dispersing contacts in the community, and Japan, where the primary 

identification remained with the village (and now the company) rather than occupational 

specialties, for a spatial system of strong boundaries, asymmetric and non-distributed. 

From the ethnographic examples, Hillier and Hanson (1984:256) find a basic 

morphological generator in the "correspondence or noncorrespondence of spatial group and 

transpatial category," which results in strong and weak boundary countrols respectively. 

The correspondence model institutionalizes inequality, e.g., between men and women in a 

Tallensi compound. In a system of domination, the dominated are isolated and separated: 

divide and conquer. Correspondence--non-correspondence does not determine the social 

and spatial, for which must be considered the factors of growth and the "tripartite 

distinction between generation, description, and transpatiality ... as an approximate 

arrangementai counterpart of production, politics, and ideology" (Hillier and Hanson 

1984:257). Growth can result in opposite forms of landscape--dispersed or clumpy, 

although each will show elements of the other. The dispersed will be concerned with 

transpatiallinks, and clumpy with spatial. A system emphasizing transpatiallinks will tend 

to be more of a g-model, with small and structured groups; spatial, p-model, with less 

control. Both have differing mechanisms to keep expanding, and so treat the boundary 

differently. What would strengthen one system would endanger the other, such as too 

many unstructured events in the tightly controlled g-model. 

While the system builds global order on local elements, controlled by individuals, there 

is also a global system "over and above the domains of individuals" (Hillier and Hanson 

1984:259-260), reflected in collective structures such as shrines, kivas, churches, and 

public buildings. The logics of the two systems are reversed. In the global-to-local 

system, exteriors are used to represent descriptions, while interiors control them. The 



94 

more a system grows, the more its logic will be from global-to-local. The state is defined 

"when the control of descriptions ... is projected across the landscape and forms discrete 

spatial aggregates into a continuous political territory" (Hillier and Hanson 1984:260), so 

the landscape is dominated by ideologically related structures. The argument is certainly 

familiar to archaeologists who see monumentality as a factor in the development of complex 

societies, such as the Pyramid of the Sun being built relatively early in the Teotihuacan 

chronology. 

For contemporary societies, in moving to an asymmetrical, nondistributed system, 

lateral relations are lost so the system is very fragile: "Removing any single relationship in 

the system partitions the whole system into at least two disconnected segments" (Hillier and 

Hanson 1984:265). Yet the system depends on the asymmetric relations and tends to 

reinforce them through "g-model apparatus: noninterchangeable statuses, insignia, 

hierarchical rules" (Hillier and Hanson 1984:265); a possible example would be the Classic 

Maya. On the other hand, the p-stable system, symmetrical and distributed, is open to new 

additions and tolerant of loss. An example could be the Internet (at least beyond the node 

used to access the system), where alternate paths accommodate an ever higher volume of 

computer messages. 

Evaluation 

The novelty of the Hillier space syntax approach and the difficulties in its application 

have limited its dissemination. The approach "can be daunting to the uninitiated" (Samson 

1990:6). The Social Logic of Space was not even reviewed in a major journal dealing with 

architectural research until Ledewitz (1991), although there were earlier reviews for 

architecture (Steadman 1984), anthropology (Lawrence 1986), and sociology (Batty 1985). 

The book is best considered as work-in-progress rather than a definitive statement, with 

updates provided in articles, most notably in Hillier, Hanson, and Graham (1987) and 
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Hillier and Penn (1991, 1992). 

Based on work done over several years by a number of researchers, not all of The 

Social Logic of Space is readily comprehensible. Interpretation is not always easy to 

follow, owing to a "convoluted syntax" (Lawrence 1986:331). Definitions are sometimes 

buried in text and not always readily retrievable through the index. Many terms are from 

British science and engineering jargon, and familiarization is not facilitated by a glossary. 

Individual chapters build on previous chapters, yet indicate a shift in methods and topics 

over time. Some definitions have changed: building analysis is no longer termed gamma 

analysis, and settlement analysis, alpha analysis (Brown 1990:94); relative asymmetry in 

Hillier and Hanson (1984) becomes integration value in Hillier, Hanson, and Peponis 

(1987) and Hillier, Hanson, and Graham (1987). Some concepts have been found to be 

unworkable and dropped in more recent work, like the reversal of local-global relations at 

the threshold of a building. 

Familiarization with the concepts and terms would remain difficult. ''The development 

of an esoteric vocabulary and skills" (Kuhn 1970:64) is considered necessary for the 

development of any science. As with mathematics and physics, understanding comes from 

working out problems. Ledewitz (1991) feels that part of the problem is the use of natural 

language for a purpose for which it is ill-suited, rather than more diagrams and graphics. 

One example that she found helpful was the comparison of the network of an historic 

village plan with that of a contemporary development designed to recreate traditional urban 

qualities, because their dissimilar patterns were not apparent from the maps. The most 

accepted analytical tool is the justified permeability (or access) graph, which comes easily 

with practice, and is designed to present a readily comprehensible image, especially for 

complex structures. Were computer programs for the analytical method more accessible, 

Hillier space syntax would gain more interest. 

The emphasis on relations, rather than the usual functional and aesthetic assessments of 
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built form, has been attacked, although Hillier and Hanson (1984:xi-xii) are the first to 

admit that space syntax is not the only way to analyze built form and should eventually be 

combined with other methods. Boast (1987) found relation and form separated throughout 

the Western intellectual tradition although they cannot be in practice; context provides 

meaning. Doxtater (1984:7-9) criticized Hillier and his associates for failing to recognize 

that "many primitive societies" manipulate spatial expression in terms of E1iadian "centre." 

Using both topological and formal methods could be a fruitful approach, pending their 

integration. Because so many methods examine only formal aspects, Hillier's emphasis on 

topology revitalizes the study of built form. More empirical evidence is accumulating to 

support some of the ideas presented in The Social Logic of Space as Hillier and his 

students apply the concepts in consultancies on pedestrian movement and the potential of 

sites (Hillier and Penn 1991; Hillieret al.I993; Peponis et aI. 1989, 1990). 

Because of Hillier's sweeping claims for the relationships between space and society, 

the theoretical concerns have been easier to attack, especially by those with a vested interest 

in other approaches. As a social anthropologist, Edmund Leach (1978) was critical of an 

early version of the Hillier method with its indiscriminate handling of anthropological 

sources. But Leach could not accept a model emphasizing the non-verbal as he is a 

proponent of verbal primacy (Doxtater 1984:7-9): ''whatever cannot be explained by means 

of words cannot be explained at all" (Leach 1978:386). Yet the strong point in Hillier's 

work is not the verbal analysis but the array of analytical tools which get beyond the 

inadequate terms used in architectural analysis. Leach (1978:387) did allow that syntactical 

"analysis really does explain something in a way that arguments about ecological or 

demographic determinants do not" but questions whether an archaeologist with only a floor 

plan could determine the generative rules. Hillier, Hanson, and Graham (1987) was an 

attempt to answer that criticism, while acknowledging that space syntax cannot provide all 

the answers. 
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The pervasive dualities (symmetry-asymmetry, distributedness-non-distributedness, 

correspondence-non-correspondence, local-global, spatial-transpatial, inhabitant-stranger, 

etc) seem another example of the Western bias of opposites criticized in Levi-Strauss 

structuralism. And they do share a common ancestor in Durkheim, one of the nineteenth

century social theorists to present a set of polar opposites. Reality may not be that simple, 

so important details may be lost or distorted to fit the categories, such as the subtleties of 

family or work relationships (Ledewitz 1991). Yet the use of oppositions makes possible 

the analytical framework, and many examples given by Hillier and Hanson present 

combinations of oppositions. 

Michael Batty (1985:161-162), who had edited a volume on urban modelling in the 

Cambridge series, termed The Social Logic of Space "a brave although preliminary attempt 

at bridging the gap between social and spatial theory" and found that the interpretation of 

global results from local order "problematic," needing more research "on social behaviour 

in particular spatial contexts." Batty also charged that most examples were from "slowly

evolving systems composed of kinship and encounter relations," a criticism levelled by 

Lawrence (1986) as well, "non-industrialized cultures (all having strong internal rules and 

shared values)." Yet many examples are from nineteenth and twentieth-century England. 

The acknowledgement of non-correspondence, transpatial factors, and global order makes 

the model applicable to modem urban situations, as has been borne out in consultancies in 

many countries. 

Lawrence (1986) felt that the model did not explain change and failed to consider 

variability while Batty (1985) criticized it for considering only growth and not decline. But 

space syntax was developed as a design tool to avoid the pathological mistakes of 

twentieth-century architecture and urban planning, so decline and decay are considered. 

Change has yet to be adequately addressed in anthropology, from the mentalistic emphasis 

on creativity to the mechanistic reaction to demographic stress. Hillier raises the question 
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that built fonn has its own laws with implications for behavior and considers randomness 

as a factor in spatial decisions. In more recent work, Hillier (1989:6) emphasizes that he is 

concerned with spatial culture as a way ''to produce and reproduce not actual social 

relations ... but the principles for ordering social relations," with the distinction essential in 

understanding why there are so many different kinds of cities. By raising the possibility of 

correspondence-non-correspondence and their combinations, Hillier space syntax accounts 

for variability more than models that tend to emphasize one aspect or the other. 

While pointing out shortcomings, many the result of the theory still being in a fonnative 

stage, Ledewitz (1991) tenned The Social Logic of Space "ground breaking work," 

especially as it provides a base for empirical studies of built fonn and is applicable on a 

scale suitable for planning urban areas unlike much of current environment design research. 

The numerous ethnographic and historical examples used to derive space syntax are 

stimulating evidence that space syntax can provide fresh insights and stimulate research 

questions. It is most useful in making explicit what is so often taken for granted. It does 

not focus on individual spaces, which can be observed directly, but presents the relational 

properties of the pattern as a whole. It is a method that can be used to compare buildings 

with complex floor plans that would overwhelm a strictly visual approach. Hillier and his 

associates provide a systematic methodology that goes beyond impressionistic appraisals; 

"space syntax ... is both research instrument and design tool" (Hillier 1989:20). With its 

basis in observable and frequently recoverable objects, the approach is especially attractive 

for archaeologists who usually have no recourse to written documents and interviews that 

might reveal intentions as in Lawrence's (1990) work in urban Switzerland or any number 

of ethnographies. While Hillier space syntax has deficiencies, a theory "need not, and in 

fact never does, explain all the facts with which it can be confronted" (Kuhn 1970: 18). 

Through further applications, sometimes in combination with other theoretical models, it 

should gain in utility. 
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Applications of Space Syntax by Architects and Archaeologists 

The Hillier et al. approach is being used by some archaeologists as well as architects 

and urban planners drawn by its potential for description and comparison. It has been used 

to study: megalithic tombs in Scotland (Boast 1987); neolithic monuments in Malta 

(Bonanno et al. 1990); Bronze Age tells in Bulgaria (Chapman 1990); Iron Age brochs in 

Scotland (Foster 1989); Romano-British villas (Scott 1990); seventeenth-century London 

houses (Brown 1986); eighteenth-century institutional buildings in Scotland (Markus 1982, 

1987); Spanish farmhouses (Cresswell and Widdowson 1990); homes by Frank Lloyd 

Wright and Mies van der Rohe (Brown and Ikegami 1986); English and Greek factories 

(Peponis 1985); a U.S. hospital (Peponis et al. 1990); London apartments, U.S., 

Japanese, and Islamic Swahili houses (ShouI1993); South African townsh~ps (Mills 1989, 

1992a, 1992b); the renovation of an historic town in Sweden (Miller 1989); Greek towns 

(Peponis et al. 1989); Brasilia (Holanda 1989); Phoenix neighborhoods (Brown and 

Ikegami 1986). It has even been used by computer specialists to characterize ''user 

navigation through interactive databases" (Canter et al. 1985). 

Wider acceptance has been delayed by the approach's difficulty and the unfamiliarity 

with journals used for publications. The first citation of Hillier and Hanson (1984) listed in 

the Social Sciences Citation Index for a U.S. anthropological journal is Chippendale 

(1990), a passing reference to discussion of space syntax at a British archaeological 

meeting, the Theoretical Archaeology Group (TAG) held at Newcastle in 1989. Two of the 

TAG sessions led to publication of The Social Archaeology of Houses (Samson 1990). 

Because of the difficulties inherent in understanding the concepts and in having access to 

computer programs that make the quantitative aspects possible, most who have not studied 

with Hillier use only the justified access graphs. 

In 1987, the British journal Environment and Planning B published the 14(4) issue on 

analysis of building plans in history and prehistory, based on symposia on form and design 
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in archaeology organized by Christopher Chippindale and Robin Boast at the 1985 

Theoretical Archaeology Group and at the 1986 annual meeting of the Society for American 

Archaeology. Five of the six articles cite Hillier and Hanson (1984) and use variants of the 

justified access graphs. The lone exception, Brown and Steadman (1987), looks at plan 

generation under design constraints of packing rectangles within a larger rectangle; they 

follow Stiny's (1975) shape grammar formalism although they are familiar with the Hillier 

method. For modem British house types, they claim that the crucial constraint on the 
. 

location of the entrance derives from social meaning, which emphasizes the desirability of a 

separate dwelling even when it is economically not feasible. The importance thus given to 

the entrance tends to corroborate the Hillier et al. space syntax emphasis on links. While 

the Brown and Steadman approach could be helpful to architects dealing with the 

constraints of contemporary urban space, it would be of limited value for most cases 

studied by archaeologists, where plan generation seems more often a process of addition 

rather than of division. 

Plimpton and Hassan (1987) examined four traditional and five modem houses in a 

Nile Delta community through access graphs and interviews. The access graphs are not 

justified although depth values were assigned. Certain consistent rules emerged, reflecting 

the social or symbolic modalities, especially the distinction between family and outsiders 

and between traditional and Westernized. Modem houses tend to have more rooms and 

specialized use of spaces. 

In work done before learning of the Hillier approach, Hopkins (1987) used unjustified 

transport networks in analyzing nine Teotihuacan structures. At first she considered only 

complete plans for a compound level, assuming simultaneous use and unblocked doors. 

The graph spaces are differentiated as outdoors patio, corridor, and other "node." Some of 

the statistics are adopted from Kansky's graph theory; others were developed by Hopkins 

with Cowgill and Demarest to examine the degree to which a compound is dendritic and 
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connected (measures corresponding to Hillier's asymmetry and ringiness). Minimal units 

and subcompounds are identified, sometimes at odds with other divisions, but "if wrong 

... consistently so" (Hopkins 1987:394). While compounds are defined as large structures 

occupying a grid space, some like Tetitla and Tlamimilolpa are not fully accessible from 

within the compound, while YayahuaIa, fitting the Hillier and Hanson characterization of 

shrines, has unusually high access of courtyards by multiple routes. 

Two of the authors, Boast and Markus, consider both geometrical fonn and topological 

structure. Boast (1987) uses Stiny's shape grammar as well as Hillier's space syntax. One 

way to combine relation and fonn is to use color or texture to qualify graphs. Another is to 

consider relation and fonn in reference to each other for the derivation of rules. Three 

megalithic tombs in Scotland, chosen for their diversity and completeness of 

documentation, are examined for their use in rites of passage. 

Markus (1987) considers institutional buildings as classifying devices during the 

Enlightenment and early Industrial Revolution, finding conjunction of fonn, function, and 

topology to be the three kinds of architectural discourse. Equivalent classes are usually 

found at the same depth, and their dependents at the next level. 

The authors of the building plans issue of Environment and Planning B differ in their 

emphasis on topology, or access, and geometry, or size and shape. The editors find that 

the two aspects are complementary: "it is precisely the geometrical arrangements of walls 

which create and constrain the topological adjacencies in the first place" (Boast and 

Steadman 1987:360), although Hillier could tum that statement around, given his concern 

for structural genotypes and their relation to social relations. 

In 1989, Greek-based Ekistics, continuing work by the Greek architect Doxiadis 

(1968) on "the problems and science of human settlements," is the third journal to devote 

most or all of an issue, 56(3341335), to space syntax, specifically the social implications of 

urban layouts; all but one of the senior authors were associated at some point with the 
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Hillier group. Guest editor (and former student) John Peponis (1989:4) finds the common 

thread to be that ''the spatial organization of urban layouts seems to determine, over and 

above the location of uses, the distribution of pedestrian movement, thus giving rise to a 

characteristically urban sense of movement and encounter. " 

Two articles are contributed by the authors of The Social Logic of Space. As discussed 

above, Hillier (1989:5) continues to present "a theory of the deep structure of the material 

form of the city," differentiating three types of laws for the urban object. Hanson (1989) 

examines the redesign of London following the Great Fire of 1666. 

Analyzing the morphology of six Greek towns, chosen for their different sizes and 

histories, Peponis, Hadjinikolaou, Livieratos, and Fatouros (1989) corroborate Hillier, 

Burdett, Peponis, and Penn (1987) on pedestrian movement in London. They develop a 

decomposition technique to deal with sub-areas of towns, finding syntactic variables for 25 

sub-areas as well. Syntactic analysis is supplemented by counting pedestrians along 

observation paths, so RRA (integration) is found to be the best predictor of pedestrian 

movement. Contrary to the view of neighborhoods as self-contained units, they got 

stronger correlations for towns rather than sub-areas. Peponis et al. (1989:43) find two 

key points, that access is important, "not in terms of metric distance but ... in the number 

of changes of direction necessary to move from one place to another," and that "the 

structure of . accessibility and integration ... is strongly associated with, and seems to 

determine, the distribution of pedestrian movement." For Greek towns, space acts to 

generate encounters rather than to separate. 

Miller (1989) looks at efforts to revitalize the historic center of Lund, Sweden. He 

criticizes new developments in the center for failing to recognize "changes in the logic of 

organization which results from altered use" (Miller 1989:64). Merely preserving the size 

and the shape of the center does not preserve or restore its syntactic rules. While more 

people now live in the center and pathways were added, the result is enclaves and diffusion 
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of movement rather than a more dynamic center. 

Mills (1989) applies the Hillier concepts to Giddens' (1984) structuration theory and 

Foucault's power-knowledge in discussing South African townships and the spatial nature 

of apartheid. Townships emerged between 1946 and 1954 as a way to house "native" 

labor, separated from the city by a green belt and accessible by one or two routes. The 

geometrically regular street patterns tend to isolate neighbors, unlike squatter settlements 

where dense encounter patterns are facilitated. While the highly asymmetrical and non

distributed nature of townships was an instrument of control, the concentration of 

population was crucial to development of the labor unions; which now have the potential 

for transforming the spatial system. Mills (1992a) discussed South African informal 

settlements in more detail. 

Holanda (1989) considers conflicting spatial codes in Brasilia, some present in the 

original design, others developed by settlers, by analyzing two residential areas and a 

central area whose use changed over time. Space syntax measures were supplemented by 

home interviews. The middle-class residents of the 405/6 North Super-Block, part of the 

Pilot Plan, were mostly positive about the planned open spaces with their lack of 

interaction, as their behavior is transpatial and indoors-oriented. Opposite spatial behavior 

was observed in the slum of Paranoa, where inhabitants sought social interaction in the 

spaces in front of houses or in shops, located along the most integrated axes. From the 

slum-dwellers' daily activities, order emerged without central planning. Tension between 

the different spatial orders of middle-class residents and slum dwellers resulted in 

government intervention in uses of the Road Platform, a key part of the Pilot Plan, which 

served as a bus terminal until 1981, when the inter-urban buses were relocated at a 

distance, creating another specialized and separate place. 

In a separate article, Peponis (l989b) reviews urban theorists from Jacobs (1961) and 

Alexander et aI. (1g]7) onwards, contrasting those who see cities as agglomerations of 
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localities and those who consider space of secondary importance given modem means of 

communication. The Hillier framework allows streets to be examined for mediating social 

categories, as social classes have different spatial needs. Peponis calls for the 

transformation of modernism to avoid more authoritarian and anti-urban projects. 

Former students and associates of Hillier, such as Markus, Peponis, and Brown, have 

published separately as well, giving further insight into the background of The Social Logic 

of Space and adding more cases. Markus, a Scottish architect, used both historical 

documents and access graphs in analyzing Scottish buildings built from about 1730 to 

1830. In the new types being developed, especially institutional buildings "for the sad, the 

bad and the mad" (Markus 1982:25-114), the organization of space as revealed by "depth" 

was critical. For instance, prison cells were located ten or more levels deep (Markus 

1982:16-18). 

Using justified access graphs and information from surveys and post-mortem 

inventories, Brown (1986) finds shifts in house plans of seventeenth-century London 

similar to those presented for English dwellings in Hillier and Hanson (1984). Brown 

modifies the symbols to use solid circles for most internal spaces and open circles for 

transitional zones like lobbies and passages, and a zigzag line rather than straight for 

staircases, reflecting a special kind of connection. Brown stresses that .!.he access graph is 

best used not in isolation but together with other physical characteristics, such as size and 

location of rooms. Brown identified key characteristics: (1), most houses had only one 

direct link to the street; (2), graphs are tree-like, a characteristic of much domestic 

architecture as alternate routes would be considered unnecessary or undesirable; (3) depth 

is usually limited to four steps. Supporting Hillier and Hanson results on nineteenth

century terrace houses, Brown finds that the parlour is a restricted space but gets shifted to 

a shallower position, changing from a private retreat for the family to a space used for 

relations with the community. Brown (1986:587) concludes that "designers and builders 
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were ... repeating certain broad functional divisions across a wide range of house types," 

reflecting increased specialization and differentiation of room function. The sample 

analyzed by Brown is more evidence of the great social transformation during the 

seventeenth century. 

Peponis has combined the Hillier morphological approach with behaviornl observations 

for factories (Peponis 1985), Greek towns as discussed above (Peponis et al. 1989), and a 

hospital (Peponis et al. 1990). Peponis (1985) took an empirical approach to a problem 

usually treated normatively, the social functions of factory plans, in examining six cases in 

England and Greece. As factories often have large areas that are partially subdivided, he 

used convex maps from urban analysis to reflect those divisions rather than treat the factory 

floor as an undifferentiated space. The Hillier graphs and measures were supplemented by 

questionnaires, interviews, and observation. Peponis found that different models of 

control were evident in the plans, with significant correlations between physical and 

interaction variables. While the sample was chosen in part for variety, two relationships 

were constant: the greatest depth of management offices even when they appear highly 

accessible, and the association between status and spatial segregation. Two modes of 

management control, direct and indirect, were evident in the location of foremen's offices. 

Peponis also considered the effects of encounter possibilities on the formal organizational 

structure. 

With an environmental psychologist as a co-author, Peponis et aI. (1990) studied the 

problem of wayfinding in a recently built lOO-bed hospital. Besides interviewing staff and 

observing patients, they sent in 15 students as experimental subjects to perform wayfaring 

tasks. While the study was on too small a scale for statistical reliability, they did find that 

subjects tended "to wander more along integrated spaces" (Peponis et al. 1990:572). 

Visitors had to travel deep into the building to find the integration core (comprised of the 10 

percent convex spaces with the highest integration values). The Departments of Assessment 
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and Diagnosis turned out to be harder to find than Radiology, despite being on relatively 

integrated corridors, so usage and signage were factors as well as building layout. So the 

techniques of space syntax proved to be useful in exploring the problem of spatial 

cognition. 

Brown and Ikegami (1986) used Hillier space syntax for a design class. The first 

section compared houses designed by Frank Lloyd Wright and Mies van der Rohe, as well 

as two considered representative of U.S. suburbs. Like Peponis, they used convex maps 

to subdivide bounded spaces of irregular configuration. The Wright house has a complex 

spatial pattern, the van der Rohe one has a simple arrangement in line with his international 

style, while the suburban examples are designed to appeal to a wide market Then an older 

and two more recent Phoenix neighborhoods were examined for encounter potential, as the 

generator of contemporary urban space is transpatial solidarities. In the third section, 

designs for the Arizona Historical Society Museum competition were eValuated, a 

particularly appropriate use given museums' need to encourage public use of some areas 

and to exclude from others, while meeting staff needs for access. 

Architects and urban planners interested in cross-cultural perspectives are also finding 

the Hillier approach to be informative. Cresswell and Widdowson (1990) used justified 

access graphs to compare Spanish farmhouses with the Virginia houses in Glassie (1975). 

They found the practical effects of spatial links more important than visual style; despite 

similar beginnings as one-room units, the Virginia houses showed more permeability. 

Lukumwena and Osman (1989) compared kinship-based African groups with the 

village-based Japanese. Storage was treated differently: among the most elaborate features 

in the African compound, and prominent in the Japanese example. In comparing a Musgun, 

Cameroon, chiers compound with the Machiya, the Japanese example was found to be 

more asymmetric and segregated, with a key difference in the treatment of inner courtyards. 

Mills, who also studied South African settlements under the apartheid system (Mills 
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1989, 1992a), examined a sample of 72 low-cost houses that were built by their users 

(Mills 1992b). Most houses were small, with only three rooms. They had no internal 

rings, were very tree-like, and had most rooms directly accessible to the yard. Each room 

had an average 1.67 external doors, reinforcing the importance of access to the outside 

(Mills 1992b:554-555). 

Shoul (1993) used justified access graphs to analyze 45 apartments in a London 

housing project where occupants had been given the opportunity to express their 

individuality by participating in the design process. Rather than the expected variety, they 

produced ''variants of a constant underlying morphology" (Shoul 1993:24). Individuality 

was reflected in the arrangement of features like a niche rather than spatial patterns. The 

London apartments were compared with 16 traditional Japanese (Edo) houses, Swahili 

Islamic houses in Lamu, and 30 U.S. architect-designed houses from 1955 to 1965. In 

plotting RRA and RD (relative distributedness) as a pair of coordinates, the London cases 

clustered as symmetric/nondistributed; the open-plan Edo and some "Yankee" houses as 

symmetric/maximally distributed; and the linear Lamu houses as maximally 

asymmetric/nondistributed. The placement of the parlor, relatively segregated despite its 

public use, echoed similar findings discussed in Hillier and Hanson (1984). Shoul referred 

to the English wish to keep categories separate, where privacy facilitates greater eccentricity 

than would be possible in a more open plan. While a larger sample is needed, Shoul's 

evidence for homogeneous group patterns is compelling. 

Because of Hillier's greater exposure in the United Kingdom, several British 

archaeologists have been using space syntax in their work (Bonanno et al. 1990; Chapman 

1990; Foster 1989; Scott 1990). A few New World archaeologists, Andeanists (Chiswell 

1988; Czwarno 1988; Moore 1991, 1992) and Southwestern archaeologists (Bradley 1993; 

Howard 1992), have been drawn to space syntax because of their need to analyze a society 

without the benefit of texts. 
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Foster (1989) applied access analysis to Iron Age sites in Scotland, but using Barrett's 

Fields of Discourse, an archaeological application of Giddens' (1984) structuration theory 

instead of Hillier and Hanson's (1984) Durkheimian divisions. She used functional 

attributes to help designate spaces, e.g., dividing the central service area into two spaces as 

part is paved and artifact distribution is different. Instead of just plain circles in the access 

graphs, she used smaller size circles for transitional spaces, starred ones for spaces with 

hearths, triangles for "guard cells," etc. Reflecting archaeological realities, dotted lines are 

used when access is not known for sure, and marking the special nature of stairs (a 

significant part of brochs), wavy lines. Foster separated out two spatial subsystems, one 

tree-like, the most extensive, with maximum segregation for minimum depth, indicating 

high control of strangers; the other with rings, all linked to a central passage. The graphs 

indicate "social inequalities between the broch and outbuilding occupants, and the 

settlement and the outside, the latter distinction being the strongest," (Foster 1989:49) 

hence a transpatial system and ranked society. 

Bonanno et al. (1990) examined monuments as correlates of social hierarchy in Late 

Neolithic Malta, using access analysis to test Boissevain's (1973) network analysis and 

Polynesian models of chiefdom. If Renfrew's estimate of a population of 1000-2000 for 

each temple group were correct, there would have been intense personal networks, 

resulting in intra-group competition expressed materially in monuments. High investment 

in monuments contrasts with low-cost settlements. Access graphs, with plain circles 

modified to differentiate between fully enclosed spaces and niches, show that by the "final 

Temple building phase ... that some principles of exclusion began to operate. The 

increasingly 'deep' structures were more clearly divided and barred off at the openings to 

selected recesses" (Bonanno et al. 1990:202). The authors question earlier interpretations 

of a calamitous change with the end of temple building, seeing instead the adoption of new 

ritual expressions for which the community did not need to be mobilized. 
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The Social Archaeology of Houses edited by Samson (1990) grew out of two sessions 

of the Theoretical Archaeology Group (TAG) held at Newcastle in 1989. It represents both 

trends in British archaeologists' discussion of architecture: spatial analysis whose key 

contributors are Hillier and Hanson, and a "more amorphous [trend] ... applying to 

architecture a strand of social theory developed elsewhere" such as structuralism, Marxism, 

and social history" (Samson 1990:2). 

Samson finds the space syntax approach to be useful, even when indices and graphs 

cannot be presented, both for his own work on post-Reformation Scottish tower-houses 

and Eleanor Scott's (1990) on Romano-British villas. In his case, "intuitive recognition" 

has ''the advantage of saving a lot of time in drawing justified access maps" (Samson 

1990:7). Yet he notes that equating access relations and social relations has pitfalls; thus 

the deeper, more segregated structure of late Norse houses in Greenland and Iceland 

resulted more from a cooling climate and a greater need to protect cheese used to pay taxes 

(1990: 1 0). In his own work on Scottish tower-houses, he finds that there was "increasing 

formalisation and increasing control and exploitation, but in the terms of access maps the 

spatial configuration would be deemed less restricted, less controlled" (Samson 1990: 11). 

Because the excavation record was too poor to allow graphing Romano-British villas, 

Scott (1990) outlines increasing formalization from simple rectangular to winged-corridor 

plans. The simple rectangular plan was found not only in Roman Britain but also in 

northern Belgica, suggesting that the form was introduced by the Romans to replace Iron 

Age round-houses. By the early second century, most villas were built or remodelled with 

a corridor-fayade, so the corridor became the integrative mechanism, controlling access 

from the outside to the living rooms. The shift coincided with the emergence of a market 

economy and its accompanying social tensions. The corridors helped to channel non-kin 

such as tax collectors and merchants. Architecture was a way of asserting control over 

uncertain economic and social conditions during a time when more strangers would be 
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likely to cross the threshold. 

While finding Scott's interpretation to be convincing, Samson (1990) criticizes her for 

emphasizing world view over the effect of everyday actions. He contrasts the Roman 

villas, where the corridors may have increased contacts between residents, with English 

country houses where space is used to distance and hide servants. He raises the possbility 

that enclosures may not have served so much as to keep stmngers out as to keep servants 

in, as fleeing slaves were a Roman and Visogothic concern. Samson suggests that the 

architectural changes have more to do with the social changes within the household rather 

than the need to manage relations with strangers. 

Chapman (1990) discusses implications for social structure from spatial regularities and 

variations in four completely-excavated Bronze Age tells in Bulgaria Each site was 

probably founded during a single phase of construction, and has well-defined boundaries; 

superimpositions during later phases were similar to the original plan. By comparison to 

European prehistoric houses, they tend to be large and complex. Besides access analysis, 

Chapman also considered minimum interbuilding distance and the ratio of built/unbuilt 

space. For Targoviste, access analysis was only done for the first two phases because site 

entrclllces were not clearly defined. At Radingrad, there was a sudden shift to a site plan 

full of outdoor space. Unlike the first two sites examined, Ovcarovo had some large 

complex buildings, including one with six entrances, and up to four levels of depth in 

justified gmphs; it did not show a change in settlement characteristics coinciding with the 

change of ceramics between the middle and late Bronze Age. Poljanica, the last site 

analyzed, had the widest range of entrances, up to five, with the greatest depth, up to seven 

levels: "at a time of increasing proportions of built space ... there is a clear tendency for 

deeeper houses with more entmnces" which could reflect household or lineage expansion 

(Chapman 1990:79). While Chapman admits to problems with interepretation of values, he 

found real relative asymmetry (RRA) to be the most useful feature of access analysis, and 
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access analysis helpful in examining complex structures. 

Chapman identifies two contrasting patterns of domestic architecture: Pattern A of 

Targoviste and Radingrad, marked by ease of movement; and Pattern B of Ovcarovo and 

Poljanica, with more restraints on access. They are seen as the results of different 

trajectories rather than as polar opposites. The partial transformation from an egalitarian 

group appears to have been more complete and longer-lasting in Pattern B, indicating 

household groups or lineages with more successful strategies. Previous researchers had 

not noted evidence of social differentiation in domestic architecture, so the elaborate elite 

burials in the Varna cemetery seemed to be an isolated instance of social inequality. 

While "applauding [Chapman's] general direction," Brown (1990:93) is concerned 

about indiscriminate usage of access graphs by archaeologists. Formal representation is 

one problem, because the relative lack of contextual information makes it harder to spot 

errors, and qualitative judgment can bias the graphs. Thus, access from a private garden in 

the rear of the building could be equated with access from the street, making the system a 

distributed one, when other characteristics show a high level of control. Another problem 

arises from the limited focus of syntactic analysis, because topology interacts with shape 

and size. Chapman's final point has to do with the shifting nature of meaning attached to 

the built environment. But studies on that topic depend on information other than 

archaeological data: "given that the archaeologist must work primarily from the evidence of 

the artefact itself, it is still legitimate to stress the value of spatial analysis in its own 

right .. .it may be the best tool that the archaeologist possesses" (Chapman 1990: 104). 

Among New World archaeologists, Andeanists have used space syntax because of its 

appeal in analyzing a complex society without the benefit of texts. Chiswell (1988) 

examined three quadrangles at Pacatnamu, North Coast of Peru, from the Chimu 

(A.D.l000-1400) occupation. Designed as complete units, they tend to be asymetrical, 

deep, non-distributed, with a high degree of similarity between rooms in similar positions. 
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As activities would be replicated, they could indicate independent social units. 

Czwamo (1988) uses symbolic notation (but not access graphs) for elite architecture at 

six sites of the Peruvian Middle Horizon to examine whether confonnity to a new set of 

spatial rules would indicate the spread of Wari control, linked to a shift in cosmography. 

Wari sites have been characterized by boundaries and grids, yet those cannot be considered 

unique to Wari, so the spatial pattern may be more indicative. Czwamo finds an absence 

of Wari spatial patterns and the persistence of local ones, indicating that the Wari empire 

was not as strong as previously argued--unlike the Inca, whose conquering elite built their 

own architectural forms which were imitated by local elites. 

Another Andeanist, Jerry Moore (1991, 1992) uses access graphs to test whether V

shaped rooms controlled access to storage in Chan Chan ciudadelas. With nine graphs (or 

a total of 3500 spaces), rooms tend to be on a tree-like pattern, accessible from only one 

other room, and very deep. The position of the V-shaped rooms is not optimal for 

controlling access to storerooms, nor do they have a significant association, while four 

times as many storerooms lack V-shaped rooms as are associated with them. Moore calls 

for reconsidering the room's secular and administrative function. 

In the Southwest, T. J. Ferguson (1992, 1993) used it to examine open space at Zuni 

sites occupied from the time of European contact to the present. Howard (1992) 

considered the ideology of Hohokam platfonn mounds. Bruce Bradley (1993) of Crow 

Canyon applied space syntax to kiva suites at Sand Canyon Pueblo, a late 13th-century 

Anasazi site in southwestern Colorado. Access points remained visible in the ruins, even in 

the cases of collapsed walls, and roof hatchways could be inferred from roof fall. Bradley 

modified accessibility as measured by depth from Hillier and Hanson (1984) by combining 

it with the degree of difficulty necessary to reach a particular space. Thus he differentiated 

between floor-level and raised-sill doorways, and between hatchways reached from ground 

level or from upper-story roofs. He defined access type as being unrestricted at a depth of 
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1; controlled at 2; limited at 3 and restricted at 4. His access graphs include rectangles 

coded for method of access placed between the appropriate room cells. While this gives 

useful information, it lessens the impact of the graphs for showing depth. The access 

patterns suggested that some kivas suites were built for habitation, and others for 

specialized functions, so the site was more than an aggregation of household units. 

With more research being presented, the Hillier space syntax is gaining accessibility to 

a wider public. As a former student of Hillier observes, "Only when one tries hard to learn 

from buildings and translate this learning into theories ... does one appreciate the difference 

between intuitive ideas which cannot be tested and rigorous ones that can" (Peponis 

1989:4). Architects and urban planners are finding it useful as a tool to evaluate design 

(although the published examples are largely on structures already built). Archaeologists, 

especially those dealing with complex societies, are using it to cast new light on already 

familiar data. It makes explicit circulation and access patterns and can be combined with 

other modes of enquiry such as formal and functional analysis. 

Anthropology, post-processual archaeology, and architectural history have all stressed 

sociocultural context, and those studies will continue to be important But there is a need to 

consider artifacts in their own terms. Faced with a plethora of context-dependent and 

particularistic studies on the one hand, and with the incompleteness of archaeological data 

on the other, an archaeologist might find analysis impossible. Focussing on the material 

evidence and dealing with it in its own terms can lead to greater understanding, as evident 

in seriation and settlement pattern analysis. The Hillier space syntax provides a way to do 

so for built form. It is not meant to be an explanation for all factors concerning the built 

environment; Hillier and his co-workers see it as part of an interactive process. By linking 

social and spatial structure, it recognizes the special nature of built form and does not 

relegate it to dependent status. 

More research based on Hillier space syntax should serve the dual purpose of further 
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refining the model and reappraising previous analyses of built form. One possible 

application is to the Chacoan tradition of the U.S. Southwest, largely identified through its 

massive architecture, much of it still preserved so access graphs and some quantification 

would be feasible. Over a century of research on Chaco has gathered a wide range of data 

available to evaluate the architectural information. As no structures comparable to the 

Chacoan "great houses" were built in later times, ethnographic analogy is inadequate, and 

formal and functional analyses leave many questions unanswered. So an interpretive 
. 

approach based on the topological characteristics of built form could provide new insights. 
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Chapter 4: HISTORY OF RESEARCH ON CHACOAN BUILT FORM 

Initially identified solely with Chaco Canyon, the Chacoan tradition is now recognized 

to have spread over a large part of the Anasazi area, the plateau area of Arizona, New 

Mexico, Utah and Colorado. It is identified largely through its architecture, charncterized 

by massive stone structures, distinctive masonry styles, and formal site plans. The 

architectural tradition seems to have started in what is now a remote, barren part of 

northwestern New Mexico, Chaco Canyon, where several of the great houses still stand. 

Chaco Canyon, a narrow valley about twenty miles long bordered by sandstone cliffs, 

was cut by the Chaco Wash which flows northwest into Chaco River which then flows 

north into the San Juan River. Annual precipitation is low and highly variable, mostly 

though winter snows and summer thunderstorms. Yet Chacoan great houses reached a size 

and complexity unequalled elsewhere in the Anasazi area 

Human presence in Chaco Canyon goes back some 10,000 years, as indicated by 

projectile pointe;. Some crops were being grown by 1000 B.C., but sedentary farming did 

not begin until about A.D. 500. Around A.D. 750, there was a general population shift 

from the mesa tops to the canyon floor, coinciding with the use of above-ground 

structures. Within a century, two types of communities began to emerge: several hundred 

small house sites were built on the southern side of the canyon while great houses were 

built to the north, with Pueblo Bonito, Una Vida, and Penasco Blanco started before A.D. 

900. Ponderosa beams to span the larger rooms being built had to be brought from areas at 

least 30 miles and up to 100 miles away. Chaco Canyon was at its peak from about 1075 

to 1115, a time of good weather conditions; population estimates range from 2000 to 

10,000, with most favoring the more conservative figures (Judge 1991). 

About a century after the great building boom of 1030 and coinciding with the start of a 

5O-year-Iong drought in the San Juan Basin, Chaco Canyon was being abandoned. People 
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from Mesa Verde briefly reoccupied Chaco during the thirteenth century. By the time 

Europeans arrived on the scene in the eighteenth century, only small numbers of Navajos 

were present. Yet the massive masonry left by the earlier inhabitants withstood the effects 

of centuries of neglect. The contrast between the bleak natural setting and the abundant and 

sometimes elaborate built environment continues to stimulate questions. 

Chaco Canyon has been the subject of extensive archaeological research for over a 

century, reflecting the development of the discipline. Many writings on Chaco include 

extensive reviews of previous research, especially Lister and Lister (1981) and Vivian 

(1990). The history of Chacoan research illustrates archeological attitudes to built fonn. It 

moved from preoccupation with monumental fonns, to concern about the implications of 

the buildings for social organization, to pursuit of portable artifacts, to classification in time 

and space through masonry styles, to ,consideration of the environmental setting, to 

appreciation of regional factors, and to competing scenarios of social complexity. 

Early Emphasis on Monumentality 

Archaeology grew out of the antiquarian fascination with monuments, and Americans 

became interested in Chaco Canyon because of its massive buildings. In 1849, a U.S. 

Anny officer pursuing raiding Navajos, Lt. James H. Simpson (1964) [1850], was 

impressed enough by the ruins to make their first extensive description, including 

measurements and drawings. Because the structures were so much more elaborate than 

those of contemporary Pueblo Indians, the earliest Anglo-Americans to describe Chaco 

believed that it had been built by the Indians of central Mexico, whose achievements were 

being popularized by William H. Prescott in his best-seIling Conquest of Mexico. Later 

explorers recognized that the pottery and other aspects of material culture were clearly 

within the Pueblo tradition. 

More detailed records were not made until 1877, when the photographer William Henry 
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Jackson recorded the buildings for the Hayden Geological and Geographical Survey of the 

Territories. His decision to experiment with a new kind of film was unfortunate because no 

prints could be made. However, Jackson drew a reconstruction of Pueblo Bonito as a 

thriving community, appreciated the physical effort and planning involved in Chetro Ketl, 

located stairways, and recognized Chaco as part of the tradition extending to the 

contemporary Pueblos (Lister and Lister 1981:14). He was the first to publish numbered 

Chaco masonry types (Jackson 1877, Hawley 1938). 

Interest in the Relations between Buildings and Social Organization 

Some nineteenth-century scholars were concerned with the implications of the 

structures for social organization: Morgan, Bandelier, the Mindeleff brothers, and Prudden. 

In 1878, Morgan had visited Aztec Ruin, now considered a Chacoan outlier, and 

commented on its similarity to Chaco Canyon sites. The Simpson and Jackson accounts 

were used by Morgan (1965:207-208) in his 1881 work on Indian house types, suggesting 

that the patterns of doorways and partitions reflected family groups. The compact Pueblo 

rooms clusters were evidence of a communal life rated above the "middle status of 

barbarism" (Morgan 1965:82). Bandelier and others also recognized that rooms were not a 

random agglomeration but reflected household units. 

As part of the Mindeleff brothers' extensive study on Pueblo architecture, Victor 

Mindeleff surveyed Chaco sites, noting topographical features in relation to the structures, 

and made the first extant photographs in 1888 but his report never appeared (Judd 1964:4). 

Some Chacoan material was used in his work on Hopi and Zuni architecture (Mindeleff 

1891). Mindeleff described architectural details showing the similarity between ancient and 

contemporary, but he noted the change in plans, with Pueblo Bonito preserving its 

symmetry by expanding upwards, and contemporary pueblos having to accomodate 

population changes by losing symmetry. 
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For the San Juan watershed, Prodden (1903, 1914), who was a frequent visitor of 

Wetherill's excavations at Pueblo Bonito (McNitt 1957) recognized connected rooms as 

representing social units, a contribution that continues to be cited frequently in 

Southwestern archaeology. 

While these early contributions on built form continued to be used by successive 

scholars, their research questions were not renewed until after more thorough site 

descriptions became available. 

Neglect in the Pursuit of Other Artifacts 

From built form as the focus of attention by the first explorers and scholars, "relics" 

and artifacts would be for the next, whether casual looters or more organized excavators 

like Wetherill and Pepper, often to the detriment of the buildings themselves. Damage to 

the buildings had already been done by souvenir hunters when noted by Jackson in 1877, 

and photographed by Mindeleff in 1888 (Judd 1964:4-5). As Chaco Canyon became more 

publicized, more were attracted to the ruins, breaking walls in their search for buried 

treasure. They further endangered structural integrity by using timbers for campfires, 

because firewood was otherwise scarce. 

Richard Wetherill recognized the potential for ''relics in quantity" and convinced the 

Hyde brothers to sponsor an expedition to Pueblo Bonito in 1896-1899 for the collections 

of the American Museum of Natural History. Hewett and others criticized the Hyde 

expedition as formalized "relic-hunting" but McNitt (1957) found that Wetherill was 

conscientious by the standards of the time. F. W. Putnam, curator at the Peabody Museum 

as well as the American Museum of Natural History, agreed to supervise the project and 

delegated a Harvard student, George H. Pepper, to direct the excavation of 190 rooms and 

kivas at Pueblo Bonito. Pepper (1920) took room measurements, and artifacts were 

photographed in situ and their location measured. 
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Later researchers rue that Pepper excavated the oldest parts of Pueblo Bonito without 

the benefit of modem techniques, so much valuable information was lost. The great house 

itself was damaged by digging through two or three stories to reach ground level and 

removing roof timbers in the process. Backfilling a series of rooms following excavation, 

an expedient to get rid of the backdirt, complicated an overall view of the site, although it 

preserved the masonry. Holsinger, sent to investigate "mining" of the ruins, claimed that 

whole rooms, masonry and timbers, were shipped to New York (Lister and Lister 

1981:53). The whole roof of Room l00a was not uncrated until the 1980s (Windes and 

Ford 1994). Wetherill even used Pueblo Bonito Room 14B as a kitchen and later built a 

"trading post against the outer northern wall" (Judd 1964:6). The architecture was not only 

neglected but damaged in the hunt for artifacts. Pepper never published a final report but 

only his field notes (1920) and four short articles on some of the more spectacular artifacts. 

The reaction against relic-hunting, in large part part orchestrated by Edgar Hewett, led 

to passage in 1906 of the Antiquities Act, under which Chaco Canyon was designated one 

of the first 18 National Monuments in 1907 (Lister and Lister 1981:47-48). 

Classification of Masonry Styles to Establish Chronology and Culture 

As archaeology moved beyond formalized treasure-hunting and ungrounded 

speculation, more objective criteria such as built form were examined to answer the basic 

questions of who, when and what. Classification became a central concern, as shown by 

the 1927 Pecos Conference, aiming at a general chronology of the Southwest, and the 

work of H. S. Gladwin, providing a more localized approach (Willey and Sabloff 

1973:110-111). Advances in stratigraphy and ceramic analysis indicated better relative 

dates and the new discipline of dendrochronology provided absolute dates. A. E. Douglass 

(1935) travelled to Chaco Canyon in 1922 and used specimens collected at Pueblo Bonito 

by Pepper and Judd to develop dendrochronology, but Judd (1964) minimized their 
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implications in his analysis. 

Built fonn was analyzed as a diagnostic trait for cultural sequence and ethnic 

movements, in line with anthropological interest in defining culture areas. So circular 

pithouses were associated with the Basketmakers although they continued to be built during 

all Pueblo phases; above-ground rectangular rooms were used as a diagnostic trait for 

Pueblo I (A. D. 700-900), and linear blocks for Pueblo II (A. D. 900-1100). Frank H.H. 

Roberts' (1929) work at Shabik' eshchee, a late Basket Maker site, helped to expanded the 

cultural sequence within Chaco Canyon. Nelson, Judd, and Hewett excavated Chaco 

Canyon great houses, and their associates studied other structures. Chacoan architectural 

characteristics were noted in sites to the north of Chaco Canyon, although even within the 

Canyon, sites continued to be analyzed as isolated units. Innovation was seen primarily as 

the result of culture contact, whether by Chacoans in the northern sites, or by 

Mesoamericans or Mesa Verdeans in Chaco Canyon itself. 

In 1916, Nels Nelson and Earl H. Morris, working for the American Museum of 

Natural History, trenched the large mounds in front of Pueblo Bonito in order to detennine 

the ceramic sequence for Chaco Canyon, a purpose defeated by the mounds' complex mix 

of domestic refuse and construction debris. Nelson settled for noting the differences and 

similarities of the great houses and small sites in the area (Sebastian 1992: 16). He 

managed to map Pueblo Bonito in three days, noting the implications of different masonry 

styles for building sequence, and finding the site to be the "result of many alterations and 

additions" (Nelson 1920:388). 

From 1921 to 1927, the National Geographic Society sponsored further excavation at 

Pueblo Bonito and Pueblo del Arroyo by Neil M. Judd, who did not publish his 

description of the architecture until 1964 and 1959 respectively. While numerous other 

Chacoan sites had been excavated in the meantime, Judd continued to consider the great 

houses in isolation, although team members also investigated water-control features, 
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geomorphology, and the road system, and he persisted in attributing change to immigrants. 

Judd's research emphasized the characteristics of the great houses and ceramic 

chronology. He excavated mainly rooms and kivas in the southeastern and northern 

portions of Pueblo Bonito which had been built later than the ones dug by Pepper. The 

differences were so great that Judd concluded that two different cultural grou,?s had 

coexisted in the site, the Old Bonitans and the New Bonitans; change in architecture could 

only be interpreted as being introduced by outsiders rather than being developed by the 
. 

original inhabitants. Judd also uncovered the ''foundation complex" extending to the east 

which would have more than doubled the length of Pueblo Bonito had it been completed; 

some walls had reached first-floor height before being abandoned. The work at Pueblo del 

Arroyo was largely the responsibility of Karl Ruppert before he left for the Maya area. 

Judd's and Ruppert's reports are supplemented by room measurements and brief 

individual room descriptions. The task of describing such complex buildings was a 

daunting one, so minor inconsistencies are not surprising. Occasionally, a room 

description will not include a doorway noted for the adjoining room. The ground plan 

includes rooms actually on the second level, so a casual look at the maps can be 

misleading, implying more contemporaneity than would have been the case. Even though 

much information was available for upper rooms, especially in the southeast part of Pueblo 

Bonito, no map reconstructing those rooms was published, even though Judd recognized 

their importance for their users, as he repeatedly states that the upper rooms were used for 

purposes other than storage. He drew an ethnographic analogy from historical Pueblos 

who tended to use the upper rooms for sleeping areas and the roof areas as workspaces, 

with the lower rooms for storage. While Pueblo Bonito and Pueblo del Arroyo became 

better known through Judd's projects, the almost total excavation of the former and two

thirds of the latter left little possibility of restudy with improved techniques and 

methodology. Judd left each excavated unit open so that the architectural elements would 
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remain visible; while observation was improved in the short run, the buildings faced 

accelerated long-tenn damage. 

Edgar Lee Hewett, who had protested the mining of Pueblo Bonito by the Hyde 

expedition, began a project at nearby Chetro Ketl in 1919, but left the field clear for Judd 

two years later. He resumed work in Chaco Canyon in 1929, directing excavations 

sponsored by the School of American Research and the University of New Mexico, first at 

Chetro Ketl, then at several small house sites, as well as the isolated great kiva of Casa 

Rinconada on the other side of Chaco Wash. 

Hewett never published a final report of the work at Chetro Ketl, but provided 

sometimes contradictory impressions. Drawing parallels with temple-pyramids in ancient 

Mexico and cathedrals in medieval Europe, Hewett (1936:22) saw building as "an 

expression of religious activity." Doubling Ll Simpson's estimate of thirty million pieces 

of stone used at Chetro Ketl alone, he was impressed by the "building craze" in Chaco 

Canyon where there was "an expenditure of vital force far beyond the necessities of life" 

(Hewett 1936:23-24), yet he gave a biological rather than a mystical reason, citing 

similarities to animals. 

Unlike Judd who was using ethnographic analogy based on historic and contemporary 

Pueblo cases, Hewett emphasized differences, based on familiarity with the dual divisions 

of ethnographic Rio Grande Pueblos. Chetro Ketl was different with "much more definite 

planning of the town, noticeably with reference to defense," (Hewett 1936:25) an 

impression reinforced by the reconstructions drawn by Robert Coffin (Hewett 1936:29). 

Except for the underlying dual division, the ground plan of the Rio Grande communities 

tended to be irregular, due to variation in household births and setting up of new 

households, while in Chetro Ketl, population growth was accommodated in the "talus 

houses," or small house sites built behind the "great community house" (Hewett 1936:27). 

Hewett, who had attacked the Wetherill expedition's methods, would in tum be criticized 
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for presenting an incomplete record of his research. Some of Hewett's students from the 

University of New Mexico field school published reports, but much information existed 

only in field note form of varying quality until compiled by Vivian and Reiter (1960) or 

edited by Stephen Lekson (1983). 

Major contributions of the University of New Mexico projects included analysis of 

physical characteristics of built form to determine chronology, especially masonry styles 

and construction timbers whose cutting dates could be pinpointed through 

dendrochronology. Aorence Hawley (Ellis) (1934, 1938), who worked at Chetro Ketl 

under Hewett, .presented Chacoan masonry in a "family tree" inspired by pottery 

classifications and a biological analogy. Unlike Roys who classified walls into Chaco-like 

and non-Chaco on the basis of their interior construction, (whether or not clay mortar was 

abundant enough to transmit stress), Hawley concentrated on the exterior traits. 

Contemporaneity of types was established through recognition of abutments and tree-ring 

dating of logs. Aorence Hawley did extensive wood studies at Chetro Ketl, but their 

dating remains problematic (Lekson 1983; Windes and Ford 1994). 

With more information becoming available through excavation in Chaco Canyon, the 

relationship between the great houses and small houses became a major concern. Harold 

S. Gladwin (1945), who had set out a culture history scheme for the Southwest, argued 

that the smaller sites, or "Hosta Butte Phase," preceded the large buildings, or "Bonito 

Phase." Through ceramic analysis and dendrochronology, Aorence Hawley and Bertha 

Dutton, participants of the University of New Mexico projects, recognized that the large 

"classic" sites and small pueblos were contemporaneous rather than in developmental 

sequence, and interpreted the differences as stemming from conservative versus 

progressive attitudes (Vivian 1990:6). They may have been influenced by observation of 

contemporary Pueblos where housing was being transformed under the impact of 

"modernization," often rejected by substantial segments of the communities. 
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Sites outside Chaco Canyon were recognized to share architectural characteristics. At 

the same time that Hewett was working on Chetro Ketl, Earl Morris excavated Aztec Ruin 

on the Animas River and two sites in the nearby La Plata River valley, Morris 39 and 

Morris 41 (Morris 1919, 1921, 1928). Frank H.H. Roberts investigated Kiatuthlana 

(Roberts 1931) and the Whitewater district in eastern Arizona (Roberts 1939), and the 

Village of the Great Kivas on the Zuni reservation (Roberts 1932). Paul S. Martin (1936, 

1938) studied Lowry Ruin in southwestern Colorado. 

With architecture treated as a culture tnut, change would be seen as the result of 

invasion or diffusion. Thus Judd (1964) differentiated between Old and New Bonito. 

Because Chaco Canyon appeared to be more complex than its surrounding area, some 

argued for a direct Mesoamerican connection (Di Peso 1974; Ferdon 1955; Kelley and 

Kelley 1975), updating ideas first voiced by the early explorers who had read Prescott on 

the Aztecs. Ferdon (1955) emphasized stylistic details and forms, such as colonnades, 

towers, circular structures, and platforms, while neglecting their temporal and architectural 

context in Mesoamerica Although Ferdon supported their introduction by Mesoamericans, 

he did raise the possibility that local populations at Chetro Ketl and other Chacoan sites 

might have copied the forms. Di Peso (1974) interpreted Casas Grandes as a trading center 

controlled by pochteca (merchants) from central Mexico, who sought turquoise and built 

warehouses and dwellings at Pueblo Bonito. Kelley and Kelley (1975) also stressed the 

turquoise trade, with great kivas used by long-distance traders and the towns built for crafts 

specialists. The wide range in interpretations arising from more description and 

classification of built form underscores the need for a better understanding of their function 

in social process. 

Need for Conservation 

The extensive excavations directed by Judd and Hewett left the ruins more vulnerable to 
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erosion so a stabilization unit was started by the National Park Service in 1933, directed by 

R. Gordon Vivian, who had been trained in Hewett's field school. First, excavated sites 

were consolidated, then masonry protruding from unexcavated sites. During the 1950's 

and 1960's, "most of the archaeology done in the park was related to stabilization or 

salvage" (Lekson 1986:4). One problem with stabilization efforts was the reuse of timbers 

from Pueblo Bonito throughout the site, especially the southeastern part, as well as Pueblo 

Pintado, Casa Rinconada, and possibly Chetro Ketl (Windes and Ford 1994). The 

disastrous flood of 1947 at Chetro Ketl scattered over 500 logs, many of which were 

subsequently used to repair lintels and beams at the site (Dean and Warren in Lekson 

1983), as well as Hungo Pavi, Kin Kletso, Pueblo del Arroyo, the Talus Unit and Casa 

Rinconada (Windes and Ford 1994). Stabilization protected structures but practical 

considerations sacrificed details that could be instrumental in determining construction 

sequence. 

While the primary purpose was not research, more was published than in some earlier 

periods, in works on the small site of Bc 59, tri-walled structures (Vivian 1959), the Three

C site (Vivian 1965), the great kivas of Chaco Canyon and their relationships (Vivian and 

Reiter 1960), and Kin Kletso (Vivian and Mathews 1%5). Gordon Vivian was concerned 

with refining the chronology of occupation in Chaco Canyon and with defining the 

relationships between inhabitants of various types of sites. Drawing on 

dendrochronological analysis, Vivian and Mathews (1965) established that Gladwin's 

phases were coeval reather than sequential and postulated that a third phase, "McElmo 

Phase," was introduced after 1050 by an immigrant group from the Mesa Verde area. They 

analyzed the growing variety in built forms (water control features and great kivas as well 

as residences) and the social control of small sites by great houses. Like Judd, they 

explained differences in architecture as reflecting different cultural traditions, with change 

introduced though migration, yet they recognized environmental stresses as the the cause 
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for the traditions' collapse. 

Environmental Response and Social Complexity in Chaco Canyon 

Following the elaboration of chronology and culture areas, archaeology could become 

more concerned with functional topics like social organization, agriculture, and trade; a 

cultural ecology framework permeated research. New Chacoan research focused on the 

small sites and other aspects of the built environment like roads and agricultural features, 

some of which had been mentioned earlier. In 1877, Jackson documented stairways cut 

into the cliffs behind Pueblo Bonito and Chetro Kett. The Wetherills, S. J. Holsinger, and 

Judd (1964) noted evidence for a prehistoric road network. Judd also included description 

of soils and other agricultural features in his work at Pueblo Bonito (1964). In culture 

areas throughout the world, social complexity became seen primarily as adaptation to a 

challenging environment. In Chaco Canyon, the differences of the great houses and small 

house sites arose from responses to the scarcity and unpredictability of water, in 

reconstructions as varied as Vivian (1970, 1974) and Grebinger (1973). Some like 

Hudson (1972) and Fritz (1978) considered built form as more than just product, but also 

as part of the process of social complexity. 

Vivian (1970, 1974) suggested that the pattern of contemporary Hosta Butte villages 

and Bonito towns (Vivian and Matthews 1965) resulted from their horticultural response to 

water resources available on opposite sides of the Chaco Wash. Differences between the 

two community types are most evident in site plan and architectural style, but also include 

burial practices and distribution of luxury gcxxls. As archaeologists were seeking to make 

their approach more anthropological by determining social organization, Vivian 

hypothesized that the two settlement patterns reflected moieties and localized lineages. To 

examine if "'town' sites ... were dual-division residence units characterized by 

nonexogamous moieties with a bilocal residence pattern," Vivian (1970:81) formulated 



127 

testable hypotheses based on differences in architectural style of kivas, spatial 

differentiation, and patterns of connected rooms. Extensive water control systems on the 

north side would have required a large work force, more easily coordinated if living in 

towns. Construction of water control systems seems to have started after A.D. 1000, 

based on masonry styles and a few sherds, and coeval with their appearance elsewhere in 

the Anasazi area, when the climatic shift indicated by Schoenwetter's (1962) pollen 

analysis would have made dry farming precarious. Many devices were used to control 

water: farming terraces, grid borders, dams, canals, reservoirs, masonry collecting walls. 

Substantial labor was implied by their scale, such as a masonry dam in Cly's Canyon 

measuring 120 feet long, 20 wide, and 7 high. Change was seen as a response to 

environmental stress, and built form as the product of social organization and economic 

needs. 

Vivian (1989, 1990:449) continues to postulate two separate systems, rooted in the 

Cibolan and San Juan traditions, with the great houses associated with the latter. By 

reexamining agricultural potential within Chaco Canyon, he maintains that previous 

population estimates, long thought to be too high, would have been possible, especially as 

the eleventh century was largely favorable for agriculture (Vivian 1991). Focussing on the 

importance of the small house communities, Vivian questions the models of social 

complexity and the extent of the Chacoan system that have become the fashion with the 

regional work of the Chaco Center and others. 

The planning and effort required to construct great houses, great kivas, roads, and 

other parts of the built environment supported arguments for Chacoan social complexity, 

often in terms of the categories presented by Service (1962): bands, tribes, chiefdoms, and 

states, or by Fried (1967): egalitarian, ranked, stratified, and state societies. Some studies 

focussed on characteristics of built form as related to social organization and ritual use. In 

response to the view of two forms of social organization coexisting in Chaco Canyon 
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(Vivian 1970), Grebinger (1973) presented as an alternative reconstruction a "pristine 

ranked society," as described by Service (1962) and others, resulting from differential 

access to the key resource of water. It was a contrast with the prevalent anthropological 

view of Pueblo society as largely egalitarian. With the shift to summer-dominant minfall 

starting after A.D. 700, groups on the north side of the Canyon were in a better position to 

develop agriculture based on runoff. According to his reconstruction, great houses were 

elite residences and great kivas were redistribution centers. Grebinger presented as 
. 

evidence both the increase in population and its displacement in satellites, and population 

concentration. He proposed that a redistribution system based in the great kivas mitigated 

local fluctuations in agricultural productivity. For future research, Grebinger suggested 

mainly looking at agriCUltural potential and portable artifacts, mentionning also that stomge 

facilities should be associated with elite residences, and architectural styles of the great 

kivas should match the great houses. 

Hudson (1972) claimed that the use of units of measure would be a manifestation of 

social organization, assuming that community planning would necessitate a standardized 

unit mther than each builder using his own span or pace. He used measurements for 

Pueblo Bonito (Judd 1964) and Pueblo del Arroyo (Judd 1959). While no unit could be 

discerned for Type I masonry at Pueblo Bonito, one (24.29") was probable for Types II 

(mostly in the west wing) and another (23.16") for IV (mostly in the east wing). Two very 

different units (28.87" and 19.91") were identified in Type III for the east and west wings, 

with both evident in the central areas, thus supporting Vivian (1970) on dual organization. 

Nearby Pueblo del Arroyo had a unit of 25.90". So standards were only temporarily 

defined for the project at hand. The study of units of measure is problematic, as errors can 

occur by those applying the system (as many do-it-yourselfers admit) and by those trying 

to recover it; distortions can arise from the choice of measuring standard for recovery (such 

as rounding off in inches versus centimeters) aI\d statistical treatments. Hudson's work is 
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a way to consider administrative control, although his results do not provide evidence for 

those arguing for a high degree of planning in great house construction. 

While Vivian, Grebinger and Hudson differed in their treatment of built form, they 

pursued its relation to social complexity in Chaco Canyon. Studies being done on the 

regional level would place complexity in a greater areal context. 

Great Houses and Small Sites Reexamined in a Regional Context 

With the prevalence of settlement pattern studies in archaeology and the preoccupation 

with environmental concerns, a more regional focus was considered necessary. In the • 

1920's and 1930's, the great houses had been discussed in isolation, despite their 

propinquity. With more work on small sites and a growing appreciation of the 

environmental conditions, researchers had to consider the region as a whole. Major 

research projects at outliers like Salmon Ruin and the establishment of the Chaco Center 

sought to understand the region as a whole rather than as isolated units. The regional scope 

was also expanded through numerous contract projects as a result of energy developments 

in the San Juan Basin. 

Cynthia Irwin-Williams defined the Chaco Phenomenon as colonial towns being 

founded in the late eleventh century by migrants from Chaco Canyon, when disequilibrium 

between a growing population and shrinking local resources forced a move. She started a 

multidisciplinary project in 1970 at Salmon Ruin, a great house on the San Juan River, but 

the results were never formally published (Irwin-Williams and Shelley 1980). 

In 1971, the National Park Service and the University of New Mexico founded the 

Chaco Center to provide a more regional focus and a long-term multidisciplinary approach. 

It was directed first by Robert Lister, then by Alden Hayes, and finally by W. James 

Judge. By the mid-1980's, the Chaco Center was subsumed under the National Park 

Service Southwest Regional Office. The field program was structured to collect data from 
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all identified chronological periods and community types in Chaco Canyon, including 

environmental aspects. The first project was a complete inventory of sites (Hayes et al. 

1988) within or adjoining the national monument. Extensive surveys were done mostly in 

the northern San Juan Basin to identify "outliers," sites with Chacoan architecture or other 

traits (Powers et al. 1983), thus complementing earlier work mostly in the southern basin 

(Marshall et al. 1979), although conclusions would differ. The Chaco Center excavated a 

variety of sites, including small sites (McKenna and Truell 1986) and Pueblo Alto, selected 

as the great house "type site" (Windes 1987). Research goals evolved over time, with a 

growing awareness of the complexities of behavioral responses and social interactions. 

Interpretation of the role of outliers varied, whether arrdllged in a hierarchical system 

or a less formal network. Marshall et al. (1979) had defined an outlier community as a 

"public building" (or great house), associated small sites, great kivas, and roads; their 

model was a food distribution network dominated by Chaco Canyon. Powers et al. (1983) 

determined that communities, consisting of small houses and a great kiva, could be 

identified as early as A.D. 500, with Chacoan great houses introduced in the tenth century 

and built until the early tweIth century; Chaco Canyon consumed rather than redistributed 

goods. Chacoan architectural characteristics include: a central large masonry structure (or 

"great house"), large rooms, large kivas, a formal site layout, great kivas, and roads (Judge 

1991). Powers (1984a) and another Chaco Center participant (Schelberg 1984) ranked 

great houses according to size and the presence or absence of multiple stories, great kivas, 

and enclosed plazas, so the older, larger great houses in Chaco Canyon were at the top of 

the hienlfchy which included the more recently established and smaller great houses in the 

outliers. The hierarchy was a means to cope with the variability of food production with 

the San Juan Basin. Great houses located at key parts of Chaco Canyon were visibly 

linked to sets of outliers by the road system (Powers 1984a). 

Through Chaco Center and Bureau of Land Management projects, ground-based 
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survey was combined with methods like remote sensing to give a comprehensive look at 

the natural and cultural features of the area, going beyond the limits of Chaco Canyon. 

Lyons and Hitchcock (1977), Kincaid (1983), and Nials, Stein and Roney (1987) 

documented a complex system of roads and tmils, many mdiating from Chaco Canyon and 

disregarding topogmphy by cutting stmight lines across the landscape. Seven major roads 

leading out of the Canyon extended up to sixty miles and over four hundred prehistoric 

roads are associated with Chacoan outliers. Site densities were found to be higher near the 

roads, estimated to have been built and used from A.D. 1050 to 1125. Besides features 

that were part of the roads and artifact scatters, the survey identified a variety of built 

forms: zambullida, herradum, great house, room block, avanzada, Windes' stone circle, 

Windes' shrine, gateway shrine, round roadside attraction, cairn, and signalling station 

(Kincaid 1983), as well as earthworks, described before as trash mounds, and platforms 

(Nials et al. 1987). Some were consistently associated with the roads, especially 

herradums and zambullidas (possibly an intermediate form between herraduras and great 

houses), while others were not, such as gateway shrines. Some great houses and roads 

may have been planned and built at the same time, while several roads converge on other 

sites. The surveys established that regional context was critical in evaluating built form. 

The roads were a clear indication of the link between the great houses and Chacoan 

outliers, sites sharing architectural similarities with the great houses in Chaco Canyon 

(Powers 1984b, Lekson et al. 1988). Some outliers were established by the tenth century, 

but many were during the building boom from 1075 to 1140, coincident with the roads. 

Chacoan characteristics had been noted for Aztec Ruin (Morris 1919, 1921, 19"-8), 

Chimney Rock (Jeancon in Eddy 1977), Village of Great Kivas (Roberts 1932), and 

Lowry Ruin (Martin 1936) but at a time when even the great houses in Chaco Canyon were 

considered in isolation, the link remained problematic. 

While settlement pattern studies were expanding the Chacoan effect throughout the 
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region, detailed work on sites in Chaco Canyon was also undertaken for great houses by 

Lekson (1986) and Windes (1987) and for small sites by McKenna and Truell (1986). 

Excavation at outliers provided data to evaluate developments in different areas. 

The Chaco Center provided the first comprehensive study of the Great Pueblo 

architecture (Lekson 1986), a work long considered unnecessary because of "old Chaco 

hands" familiarity with the ruins. Lekson incorporated recent excavation data and 

dendrochronology studies to outline construction phases, making comparisons between 

sites feasible. The largely descriptive work includes estimates of the labor necessary for 

construction. Projects were in progress simultaneously as many of the tasks were 

incremental ones that could easily be handled by a population of 4000-5000 (Lekson 

1986:262). The period with the highest manpower estimates was A.D. 1095-1100. 

In examining the "social correlates of form," Lekson (1986:272) interprets the great 

houses of the 900s and early lO00s as including habitation by separate elite groups because 

of "their enclosed plazas and inward-looking orientations" but with increasing use for 

storage and specialized functions. The "excess" rectangular space at Pueblo Bonito 

compared to contemporaneous small sites could mean that it was used for non-domestic 

functions or that it reflected variability in space per person. Lekson feels that the building's 

internal evidence is insufficient to support either interpretation, so its relation to settlement 

patterns must be examined. Thus, Pueblo Bonito and Una Vida were surrounded by small 

sites, and so "formed central places for communities of smaller structures" (Lekson 

1986:265); great house development would reflect political maneuvering by "big men." 

Lekson considers that evidence from Penasco Blanco suggesting the different pattern of 

aggregation to be inconclusive, perhaps more of a sampling problem. The first three great 

houses were located near major drainages, where agricultural surpluses could be possible. 

Hungo Pavi was started in the late 900s in an area that had no cluster of small sites like 

Pueblo Bonito and Una Vida; construction in the early lO00s of Chetro Ketl, near Pueblo 
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Bonito, and of Pueblo Alto, which also lacked its own cluster, hint at the "extra-canyon 

ramifications" that would become more formalized in the late 1000s (Lekson 1986:265). 

The period of A.D. 1050 to 1075 would be a transitional one, from a relatively 

homogenous form to extreme variety by the early ll00s. Pueblo del Arroyo would be the 

only new large structure started, but others would undergo extensive remodellings: "rear

row rooms, upper stories over existing rear row rooms, and massed blocks with many 

interior and few exterior rooms" (Lekson 1986:266). The years between 1075 and 1115 

would see the most intensive construction as massive blocks were added, with most rooms 

lacking direct access to the exterior. Lekson supports their interpretation as public storage 

because they lack domestic features and are too big for household purposes. The change 

would point to a growing central role for Chaco Canyon in a regional system. In the early 

ll00s, the need for specialized and free-standing communal storage units, rather than the 

centralized ones in the great houses, led to the building of McElmo sites. Lekson dates 

these as 1110-1140, rather than 1050-1124 suggested by Vivian and Matthews (1965). 

Rather than intrusive, the multi-storied McElmo site plan, with elevated enclosed round 

rooms, grew out of earlier Chacoan building characteristics. Even the pecked stone facings 

may be more indicative of the growing lack of suitable sandstone than a culturally distinct 

architectural style. Lekson stresses the contemporaneity and propinquity of McElmo sites 

with road construction. 

By the eleventh century, the great houses -beCame largely empty centers because their 

sturdy masonry would not necessitate constant upkeep. The investment in labor and 

materials was meant to accommodate periodic gatherings over the long-term. While empty 

centers are often interpreted as ceremonial, Lekson questions the prevalent view of kivas as 

religious structures (1989). Lekson (1984:272) terms the 8km2 area around Pueblo Bonito 

"downtown Chaco," with the various great houses, small sites, roads, and agricultural 

features indicating a "well defined architectural concentration [which] was a distinct 
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settlement--the largest in the Chacoan region." 

Lekson (1981) also considered two modes of design: iconic and analogic (Broadbent 

1973), with Site 629, a small site, as iconic design shown by incremental changes to its 

room block, and with Pueblo Alto, a great house, as analogic design shown by the use of 

foundations, evidence for problem-solving management. He later used the iconic-analogic 

dichtomy in discussing Pueblo Bonito and other great houses as examples of analogic 

design because of their large scale and often concentrated construction sequences (Stein and 

Lekson 1992). 

The Chaco Center also made a detailed study of one great house, choosing Pueblo Alto 

for excavation partly because it was relatively untouched and also because of its association 

with the road system whose extent was becoming evident (Windes 1987). Suites of 

interconnected rooms were considered as evidence for social correlates. If household 

suites were absent, then the great house would be strictly public architecture. While only 

about 10 percent of the rooms was cleared, and relatively few artifacts were recovered in 

comparison to other sites, much more information (such as floor features) was recovered 

than in the great houses excavated previously, as detailed in the four-volume site report. 

The predictability of door location, consistent with other canyon great houses, was 

considered in choosing excavation units of room suites that would be more revealing of 

behavioral strategies than single rooms. Five nearby contemporary house sites were also 

investigated as they were considered part of the same community. Four sets of paired

room units (at the great house and three house sites) were considered to be road-related 

because of proximity. Windes concluded that Pueblo Alto in the WOOs had a small resident 

population (of 25 to 50 people) that hosted periodic gatherings of nonresidents. Pueblo 

Alto could not have functioned as a ceremonial center because it did not have a great kiva, 

unlike nearby Pueblo Bonito and Chetro Ketl. It also lacked multiple stories, often listed as 

characteristic of great houses. The association with roads pointed to a role in regional trade. 
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Some small sites were also examined in detail by the Chaco Center (McKenna and 

Truell 1986). Truell (1986:145) differentiated them largely on the basis of size and shape 

characteristics, such as "overall site size, ... number of stories, number of rooms, 

individual room size and roof height, masonry type, pit structure configuration, [and also 

for] evidence of preplanning ... and ground plan configuration." The small houses were 

recognized to be on a continuum with great houses rather represent entirely different types 

of buildings and cultural manifestations. 
. 

While there was more information from excavations of outlier sites, agreement on their 

purpose remained elusive, although migration from Chaco Canyon was a frequent 

interpretation, as for Salmon (Irwin-Williams and Shelley 1980). The great houses of 

Chimney Rock (Eddy 19'/7) and Escalante (HaIlasi 19'/9) were interpreted to have been 

founded by male colonists from Chaco Canyon. On the other hand, the great house at 

Guadalupe Ruin, at the eastern edge of the San Juan Basin, was determined to have a ritual 

function maintained by the local population rather than having been built by immigrants or 

serving as part of a food redistribution system (Pippin 1987). 

Recognition of Complexity as an Area-wide Phenomenon 

As the field studies in the San Juan Basin indicated an extensive Chacoan regional 

system (Powers et aI. 1983), the area under National Park Service responsibility was 

expanded, becoming the Chaco Culture Natural Historical Park in 1980. Chaco Canyon 

began to be seen as the center of a regional system covering some 26,000 square miles, an 

area of environmental diversity (Judge 1991). With the scale of the "Chaco Phenomenom" 

becoming more evident, there was greater interest in the economic strategies necessary to 

sustain a population in an area of short growing seasons and little rain, whether agricultural 

intensification, redistribution, or trade. 

Altschul (1g'/8) discussed the Chaco system as an interaction sphere, stressing relations 
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on a regional scale. Towns were developed because of an agricultural system dependent on 

water control, and the population increase resulted in aggregation, hierarchy, and 

redistribution. Development of the interaction sphere was a "standardized response to a 

situation of either demographic, environmental, or social stress in which greater 

cooperation or, at least, communication was needed between corporate units" (1978:128-

129). A ceremonial system based in the great kivas unified independent settlements. The 

great houses of Chaco Canyon were built to mark territory and protect rights to the better 

agriCUltural lands. 

Besides agricultural intensification, another strategy to deal with the vagaries of local 

moisture patterns was a redistribution system. Judge (1979) suggested that the earliest 

great houses, Penasco Blanco, Pueblo Bonito, and Una Vida, were storage locations for 

surplus agricultural goods produced by inhabitants of small house sites, to be distributed 

by the elite to even out the effects of variable rainfall. The lack of features of many rooms 

in the great houses would indicate that they were used to warehouse goods. Because of a 

lack of evidence for redistribution of ceramics and Hthics despite increased research, Judge 

(1984) modified his model to one of consumption. Processing of turquoise and ritual 

knowledge would have been valuable to trade for foodstuffs from areas of greater 

agriCUltural potential. The later establishment of Chetro Ked and Pueblo Alto would point 

to more importance given ritual to support the redistribution of goods. A ritual role for 

Chaco Canyon, integrating a regional system through pilgrimages and other ritual events, 

would account for evidence like the road system, abundance of certain imported wares, and 

paucity of burials. The end of favorable moisture patterns undercut the Canyon's control 

of ritual. 

H. W. Toll (1991), who had worked with Judge, modified the redistribution model to 

be interaction through exchange and cooperative building projects. The great houses and 

great kivas would be truly public architecture, built by the people during periods of low 
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rainfall; their exchanges would mitigate subsistence stress. Chaco would be a system run 

by consensus, rather than directed by elites. 

An opposite conclusion was drawn by Sebastian (1991, 1992) who saw evidence for 

institutionalized leadership in the same settlement pattern within the Canyon and for the 

outliers, the links evident in the roads, and the labor investment required for construction of 

diverse structures. Although Sebastian had criticized Judge's redistribution model, she 

updated it, claiming that those controlling more resources had the opportunity to create 

obligations through their generosity. The shift in the eighth century to overproduction and 

storage was to buffer against environmental hardships and led to sociopolitical 

differentation. The development of pithouses with a set of features later associated with 

ritual would point to ritual changes as well. 

Rather than accept complexity as a cultural adaptation to environmental stress, 

Sebastian describes complexity as a social process between leaders and followers, with the 

environment providing opportunities. By comparing rainfall data drawn from tree-ring 

cores and the great-house construction episodes (Lekson 1986), she found some evidence 

to support her "hypothesis that, far from being a cultural response to the difficulties of an 

agricultural adaptation in a harsh environment, the florescence of the Chacoan system 

would be found to be the result of an improvement in the environment" (Sebastian 

1992: 105). Building the great houses would "represent the greatest cost of exercising 

power ... and the greatest drain ... on the available social surplus" (Sebastian 1992: 106). But 

actual patterns were more complex, as construction episodes tended to be during bad times 

at first, with the pattern breaking down by A.D. 1020 to 1040. Great houses were started 

in the early 900s at the three best locations for labor-intensive farming; a leader or corporate 

group could offer food and receive labor in exchange. For instance, Penasco Blanco 

would have housed eleven nuclear families but other individuals would have had to 

participate in the construction. 
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During the generally favorable years from the A.D. 1000s to llOO, construction 

occurred at a constant rnte despite fluctuations in surplus availability; "eleventh century 

Chaco Canyon appears to have been a society with calories to bum, not a society striving to 

extrnct food subsidies from surrounding populations by manipulating a social necessity" 

(Sebastian 1992: 122). This would have arisen through one kin group dominating the 

others in a system of segmentary lineages. Construction occured largely through additions 

to existing structures, with only two new great houses started, Pueblo del Arroyo and 

Pueblo Alto. While the early great houses were larger and more formal than the small sites, 

their layout was similar, but the later great house construction followed quite different 

patterns: rear-row rooms, upper stories, and massed blocks. Architecture served as 

competitive display, with the lavish use of wood as conspicuous consumption of valuable 

materials. Rather than being just residences for powerful corpornte groups, the great 

houses would also accomodate poor relations, workers, and visitors, and provide storage 

facilities. The new pattern that emerged by 1040, with expansion of existing great houses 

not correlated with resource availability, continued despite the worsening agriCUltural 

scenario at the end of the eleventh century. 

Despite many surpluses from A.D. 1100 to 1130, construction of the great houses 

virtually stopped except for subdividing rooms and enclosing the plaza with an arc of 

rooms. New functions are indicated by the construction of specialized structures like the 

McElmo sites, bi-walls, and tri-walls. The drought between 1130 and 1160 depleted stores 

and construction ceased entirely in Chaco Canyon while other San Juan sites were 

abandoned at least briefly. A more serious downturn occurred in the 1170s. Sebastian 

concluded that the relationships between rainfall and construction episodes changed over 

time as the system's needs changed. 
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Research by Architects and Artists 

The literature on Chaco Canyon has not been the exclusive domain of archaeologists. 

Architects and artists have found inspiration in its ruins, reinterpreting them in the Santa Fe 

style or the contemporary work of Antoine Predock. With the energy crisis of the mid-

1970's, other architects became more interested in functional aspects of Chaco design. 

Ralph Knowles (1974, 1981), developing a computer model to evaluate thermal efficiency, 

found that the very form of Pueblo Bonito served to even out the extremes of summer and 

winter. Knowles (1974) proposed Pueblo Bonito as a solar observatory, with areas 

spotlighted for ritual activities. William Lumpkins (1984) noted that Pueblo Bonito and 

Chetro Ketl were well designed for passive solar heating but other towns were not 

Rock art is another aspect of the built environment in Chaco Canyon. Artist Polly 

Schaafsma (1984) found petroglyphs and pictographs associated both with structures and 

in isolated spots. As in the rest of the Anasazi world, a variety of motifs were used, with a 

tendency to formal geometric patterns. Some designs may have been used as social 

markers or for ritual purposes. 

Besides the aesthetic and functional considerations of design, the social implications 

have also been explored by architects. Long involved in built form-culture research, David 

Saile (1977: 159) considered Chacoan architecture as an integral part of culture because 

"place implies spatial organization." Elements defining space should be examined in 

relation to privacy gradient, sanctity, and other aspects. Noting that few Southwestern 

archaeologists mention architectural theory and criticism, he challenged them to consider 

the social implications of building, as comparisons of different sites and different periods 

would be more instructive than description of isolated parts. 

Cosmological Models 

While much of the research in recent decades has centered on the environmental 
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stresses and social responses, some have explored the Chacoan built environment for 

evidence of cosmological patterning. Many of the cosmological studies have been by 

architects (Scully 1975; Doxtater 1991) or archaeoastronomers (Sofaer et al. 1979, 1982, 

1989), with few by archaeologists (Fritz 1978) until recently (Fowler and Stein 1992; Stein 

and Lekson 1992). The number of such studies has increased because environmental 

explanations do not account for the high quantities of labor and resources invested in the 

great houses and because there is greater awareness of the complexities of architecture. 

After studies of sacred landscape in Greece and around the Mediterranean, the 

architectural historian Vincent Scully (1975:9) examined Pueblo architecture for its relation 

to "religiously functioning landscape forms" and still active ritual. Scully (1975: 15) noted 

the "deeply inner" and "cavernous" nature of Pueblo Bonito rooms, so that "all the major 

relations seem inward," with the sun the only external feature to be acknowledged. 

Lacking a clear system of paths, circulation could have occured only room to room. Scully 

(1975: 16) argued that the worsening water situation of the thirteenth century "led to 

intensified attempts to draw yet more of the earth and the sky ... into the web of ritual." 

Hence Casa Rinconada was located on a hill across from Pueblo Bonito and other forms 

like triple-walled towers were also developed (albeit earlier than the thirteenth century in the 

archaeological literature). Eventually the Great Kiva so evident at Chaco would be 

transformed into the open-air plaza of present-day Pueblo Indians. 

At a time when much of the archaeological research on Chaco Canyon was preoccupied 

with ecological explanation, Fritz (1978) considered architecture as both a product and a 

component of the ideational system, an integral part of adaptation. He treated architecture 

as communicating ideas about social order. He sought the rules and meanings embedded in 

symbols, using types of symmetry identified by Washburn in ceramic design: translation, 

reflection, and bifold rotation. He claimed that duality was encoded at different levels, 

from architectural details of Casa Rinconada, to the great houses, to the settlement plan of 



141 

the Canyon itself, with asymmetrical relations reflecting differential power. While 

recognizing built form as more than backdrop and attempting to link various levels of 

analysis, Fritz used a model developed for another type of artifact 

While Scully and Fritz concentrated on the internal characteristics of buildings and their 

relation to the landscape, archaeoastronomers considered the incorporation of astronomical 

observations in architecture and the need for specialized observation points in order to 

develop accurate calenders for ritual and agriculture. Reyman (1976) claimed that comer 

windows of two third-story rooms at Pueblo Bonito could have been used for winter 

solstice observations, with the sunrise illuminating the opposite comer. One observing 

point was lost with the rebuilding of a kiva, and the horizon view of both rooms would 

have been blocked by construction of other rooms. Reyman felt that architecture should be 

treated as more than shelter. 

Because nineteenth- and twentieth-century Pueblos had sun-watching practices (Ellis 

1975), Williamson and his co-authors (lm) sought possible "solar observatories" at 

Chaco Canyon, Hovenweep, and Mesa Verde. They identified solstice observing sites at 

opposite ends of the Canyon, near Wijiji and Penasco Blanco, but failed to find any for 

Fajada Butte. They questioned whether the comer doorways of Pueblo Bonito could have 

been used to observe solstice events, but indicated that their orientation could have had 

ceremonial importance. They claimed a deliberate pattern in the positioning of niches at 

Casa Rinconada and that the Great Kiva represented the Pueblo cosmic view. 

Extensive archaeoastromical studies have been undertaken by artist Anna Sofaer and 

her associates. Sofaer et aI. (1979) claimed that a solar marker was present at Fajada Butte, 

but Zeilik (1985, 1989) felt that it would have functioned more as a shrine. Other studies 

considered lunar markings at Fajada Butte (Sofaer et aI. 1982), the orientations of great 

houses in relation to solar and lunar points (Sofaer, Sinclair, and Donahue 1989), and the 

non-utilitarian nature of the Great North Road, namely a link with a spiritual landscape 
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(Sofaer, Marshall, and Sinclair 1989). 

Zeilik (1989) summarized ethnographic information for Hopi and Zuni astronomical 

observations and archaeological evidence, and called for studies to be set in a cultural 

context. The existing rock art and archaeoastronomy studies had provided a view of the 

complexities of the built environment, but had ignored its social aspects. As Judge (1984) 

and others claim that Chaco traded its ritual knowledge or used it to exercise power, more 

information about ritual would be needed. 

Another approach to orientation of the built environment is taken by Doxtater (1991) 

who applies Eliade's (1961, 1963) concept of center and Ortiz (1969) on Puebloan 

orientations to consider the implication for ritual as a means for unifying the region. While 

archaeological discussion of socio-religious organization has considered mainly the kiva 

(Fritz 1978), the great houses are seen as mediating axial relations on a regional level. 

Three sets of orientations became evident from theodolite sun shot azimuths of some fifty 

structures. Axes were originally based on natural features such as Ml Taylor, but 

gradually incorporated cultural ones. Levels of analysis are integrated as each structure 

becomes an axial unit of a larger structure, much as in the Berber house discussed by 

Bourdieu (1971). As a counterweight to Chacocentric views of the Anasazi universe, 

Doxtater argues that Kin Bineola was a center before Chaco Canyon, but that Chaco 

Canyon coopted center, perhaps around A.D. 900 (but chronology at Kin Bineola remains 

problematic). The Chacoan system of roads and outliers "represents a much more 

extensive, politicized manipulation of center ritual," accepting Judge's view of Chaco as an 

economic center. Ritual was not static, but reflected the interplay of axes and constituent 

groups through time. While not ignoring astronomical coordinates, Doxtater's approach to 

cosmology emphasizes terrestrial ones and presents a dynamic view of time. 

In line with the trend to set Chaco Canyon in a regional perspective, recent work by 

archaeologists (Fowler and Stein 1992; Stein and Lekson 1992) has considered the great 
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house, roads, and earthen architectural foons as parts of an Anasazi ritual landscape 

communicating meaning. While the manifestations of the ritual landscape changed over 

time, ''the boundaries of these communities remained essentially unchanged for a period of 

800 to 1,000 years" (Fowler and Stein 1992:103). Masonry styles and their ceramic 

counterparts communicated "ritual time" and were "macro-symbols of an Age of a ritual 

cycle and are thus a manifestation of a religiopolitical identity" (Fowler and Stein 

1992: 105). In the example of Manuelito Canyon in the Puerco River valley southwest of 

Chaco Canyon, three architectural aggregates spanned six centuries, with mounds and 

roads linking components and referring to earlier structures. The pervasiveness of the 

ritual landscape indicated a "political entity operative at the scale of the Anasazi culture area" 

(Fowler and Stein 1992: 115). Older structures would be ritually retired from active use but 

remain reference points, for example "Bonito clone" Aztec West replacing Pueblo Bonito. 

Part of the ritual landscape, mounds were examined as one of the "basic architectural 

elements, or vocabulary" of the Anasazi built environment (Stein and Lekson 1992:87). 

Usually interpreted as trash mounds, they are present at some great houses (Pueblo Bonito, 

Penasco Blanco, Chetro Ketl, and Pueblo Alto) but not at others (Una Vida, Hungo Pavi, 

Wijiji). The two mounds at Pueblo Bonito, contained by masonry walls and surfaced with 

plaster, served to formalize access and to link the great house with Casa Rinconada 

Outside of Chaco Canyon, berms were found to surround great houses and direct sunken 

avenues. They were termed naz)uz, "a Navajo term meaning to spiritually surround" (Stein 

and Lekson 1992:96). The differences in grade were interpreted as a threshold experience, 

part of the reconciliation of opposites. Ritual would be the glue that held together the 

Chacoan world. 

Trends 

While scenarios differed on the kind of society represented by the great houses, from 
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egalitarian to elite, dendrochronological reappraisal of Chetro Ketl (Dean and Warren in 

Lekson 1983) and Pueblo Bonito and other Chacoan ruins (Windes and Ford 1994) is 

facilitating a better understanding of building sequences in Chaco Canyon. In the Chaco 

Wood Project, started in 1985, Windes and Ford documented about 9,000 pieces of wood, 

including 4,294 from Pueblo Bonito. Most surviving elements were ones previously 

ignored for study because of their small size: door and ventilator lintels, and roofing 

secondaries. Large roof beams, once preferred for ease in tree-ring dating, were 

considered less reliable because of their likelihood of having been reused. Windes and 

Ford improved Pueblo Bonito's construction chronology, as only 163 pieces of wood had 

been dated previously, with more than half from Room 320 and an unprovenienced plaza 

firepiL They considered reuse of timbers, both by the original occupants as well as by 

excavators and the National Park Service. The sharp rise during the early 9OO's in the 

usage of ponderosa pine, desirable because of possible uniformity and length in spanning 

rooms, would indicate that wood was becoming a commodity, being harvested in the 

surrounding mountains. They found a causal relation between construction events at 

Pueblo Bonito and periods when rainfall could have resulted in food surplus, in line with 

earlier work at Una Vida and Penasco Blanco. The earliest houses looked much like 

contemporary structures except for their use of masonry. Windes and Ford maintain that 

the addition of "big-room suites" in the 800s was for storage to hold excess foods, as well 

as remodelling in 919 and 1077-1081. Yet the construction of the road-related rooms 

occurred in the l040s during the worst of times: "proximity to roads links their use to 

road-related activities; perhaps for travelers to stay, for storing goods coming into the the 

canyon, or for security for items left behind by those leaving Chaco Canyon" (Windes and 

Ford 1994:57). The construction of great kivas may have been to integrate dispersed 

communi tie. The Windes and Ford work supports the role of Chaco Canyon as the center 

of its region. 



145 

The new dendrochronological evidence indicates that, except for building of the road

related rooms, major construction events were sequential in the Canyon: 1028-1030, 

1037-1040, and 1045-47 at Chetro Ketl; 1045 at Pueblo Alto; 1047-1049 at Pueblo Bonito; 

1049-1051 at Chetro Ketl; 1056-1061 at Penasco Blanco; 1064 at Hungo Pavi; 1078 at 

Pueblo del Arroyo, 1080-1082 at Pueblo Bonito; and 1088 at Penasco Blanco (Windes and 

Ford 1994:59). The alternating rather than concurrent building episodes could contrast 

with Sebastian's view of architecture as competitive display. 

While Crown and Judge (1991) define a regional system in terms of exchange of goods 

and service, the boundaries of the Chacoan system differ" according to which analytical 

categories are used (Judge 1991). Outlier site density was highest to the south and 

southwest initially, then shifted north. In terms of imported materials, the system 

fluctuated over time, with Chaco Canyon being in a northern position at first, central only 

after 1080, and then southern (Toll 1991). As ceramic assemblages are variable, the 

Chacoan regional system is defined in large part through a cluster of architectural 

characteristics (Judge 1991). 

If the region is characterized through its built forms, it is critical that built form be 

described adequately. The characteristics used to determine if architecture is Chacoan are 

mainly size, formal plan, masonry types, and certain features like elevated kivas. Lekson 

(1991:32) sees "the main problem in defining the Chaco region lies in defining what is and 

what is not an outlying Chaco great house." In looking at attributes such as core-and

veneer masonry, no clear-cut pattern emerges, especially as they changed over time. Great 

houses outside the center tend to be small, with most under 1,000 square meters in area, or 

"one-fifteenth to one-twentieth the size of ... Pueblo Bonito and Chetro Ketl" (Lekson 

1991:36). So size is highly variable. The great house is now considered part of a Chacoan 

community, along with nearby small house sites and a great kiva, so a larger relative size is 

one characteristic now considered to define a great house. As the topological relations of a 
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structure are linked with its usage, they should be considered as well when available. 

Controversy over the role of the great houses continues, as well as recognition of the 

need for better criteria to define them. The availability of data on a regional scale makes 

possible the refinement of current scenarios which stress political and economic 

complexity. The system of Chacoan outliers as defined in the 1980's ranged from Lowry 

Ruin and Escalante to the north to the Village of the Great Kivas in the south, from 

Guadalupe on the Puerco in the east to the Chuska Valley sites in the west (Powers et al. 

1983). Then Lekson (1991) and Fowler and Stein (1992) argued that sites even further 

away had the same Chacoan characteristics. Alternatively, the entire Anasazi area could be 

seen as Chacoan, much as Moliere's Would-be Gentleman discovered that he had been 

speaking prose all the time. 

The need for a better definition of Chacoan architecture is basic to further regional 

evaluations. In the Sebastian and Altschul survey of the Chaco additions survey area, 

Altschul estimated population on the basis of the Naroll (1962) formula, but "came up 

against the central problem of Chacoan demography: What was the function of the great 

houses?" (Sebastian 1992:53). Hayes et al. (1988) interpret the great houses as apartment 

complexes, with each suite of three rooms housing a family. On the other hand, H.W. Toll 

(1985) concludes that they are strictly public buildings with no permanent residents. 

Intermediate positions are taken by Breternitz et aI. (1982) who see Bis sa' ani occupied 

seasonally or serially by the surrounding population, and by Windes (1984) who suggests, 

on the basis of cooking hearths, that the great houses were occupied only by a few 

residents. Lekson (1988), arguing that pit structures, both pithouses and round units 

commonly called kivas, were the basic unit of domestic architecture, estimated that 

"downtown" Chaco, or the central canyon, was a densely clustered community with a 

population of just over 2,000. Toll (1991) also accepts that Pueblo Bonito, Chetro Kell, 

and Pueblo del Arroyo should be considered as a single entity. The wide range of opinion 
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underscores the need to detennine the function of great houses. 

The history of research on Chaco Canyon and surrounding areas shows that new 

research problems are addressed as previous ones are considered inadequate to provide 

satisfactory explanations. With the realization of the scope of Chacoan material, ecological 

explanations became inadequate (Lekson et al. 1988). The great houses were considered in 

isolation by early researchers, but are now considered to be part of a community with small 

sites and isolated kivas. Their function remains problematic. The abundance and variety of 

Chacoan data make possible the development of new scenarios. 
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Chapter 5: APPLICATIONS OF SPACE SYNTAX TO CHACOAN BUILT FORM 

Introduction 

Identification of the Chacoan regional system has been based on specific architectural 

characteristics such as masonry or veneer styles, and shape and size of buildings (Judge 

1991; Lckson 1986, 1991; Saile 1977). However, the possibilities of movement into and 

within buildings, which are critical to interpreting their function, have not been fully 

considered even though they are the material expression and generator of social process. 

Applying the space syntax model from Hillier and Hanson (1984) and subsequent articles 

(Hanson 1989; Hillier 1985, 1989; Hillier, Burdett, Peponis, and Penn 1987; Hillier and 

Hanson 1987; Hillier, Hanson, and Graham 1987; Hillier, Hanson, and Peponis 1987; 

Hillier and Penn 1991, 1992; Hillier et aI. 1993) to the Chacoan great houses provides an 

additional tool for describing them. It could then be used to evaluate the various scenarios 

proposed for Chaco Canyon and the outliers because each scenario would hold implications 

for spatial use (Grebinger 1973; Hewett 1936; Irwin-Williams 1980b; Judd 1964; Judge 

1979, 1984; Lekson 1986; Sebastian 1992; Vivian 1990; Wilcox 1993). 

Many approaches to architecture treat it as a passive reflection of social process, e.g. 

the size of a building resulting from household size and status. The space syntax model 

also emphasizes the built environment as setting the stage for human interactions. The 

ensuing system for encounter and avoidance, channelling occupants and strangers, 

generates social process beyond that planned by the builders. The great houses are only 

part of the Chacoan built environment, but their mass in the landscape and prolonged use 

make them a preeminent ingredient of the Chacoan system. Eight great houses can be 

considered as cases using available excavation reports and maps. Six of them are in Chaco 

Canyon: Pueblo Bonito, Una Vida, Chetro Ketl, Pueblo Alto, Pueblo del Arroyo, and Kin 

Kletso; two are outliers to the north, Salmon and Aztec West A variety of doorway 
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treatments and other access and control features within and around each great house are 

evident in the archaeological record. The available information is fragmentary, because 

evidence has disappeared over time or was insufficiently recorded. While a full application 

of space syntax methods is not possible, they can provide indications of the spatial patterns 

of the great houses, and ultimately of Chacoan social patterns. 

Space Syntax Analysis Methods 

The space syntax methods of Hillier and Hanson provide a systematic way to analyze 

architectural data. Built form is treated as part of a system of spatial relations, facilitating 

movement, encounter, and avoidance--both among occupants, and between occupants and 

outsiders. Choices made in design place restrictions on movement that would otherwise be 

random. Rather than being studied only as a setting for art.ifacts, a building is recognized 

as an artifact that shapes and classifies undifferentiated space, so the linkages of a room are 

as important as its contents. Architecture is given the interpretive importance of other kinds 

of artifacts. Various space syntax techniques, especially access graphs, make spatial 

patterns more visible for analysis. In some cases, their quantification provides an objective 

measure that is not context-dependent like an architectural style, and so makes possible 

comparisons between buildings or settlements of different periods or areas. 

As discussed in Chapter 3, the principal tool of space syntax analysis for buildings is 

the justified access graph, although axial lines have been used ac; well. In a given set, each 

defined space, such as a room, corridor, or plaza area, is represented by a circle. Where 

direct access is possible between two spaces, the circle is joined by a line to a circle 

representing the other space. Thus two rooms could be adjacent on a map, but unless they 

share a doorway or access through other rooms, they will not be joined in an access graph. 

Relationships that are not readily visible in a map become evident in the web of lines and 

are emphasized over other attributes of the room such as size and shape. 
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The justified access graph is usually drawn using the "carrier," a space outside the 

building, as the starting point at the bottom of the graph, but it could be drawn from the 

perspective of anyone room in the system. Then each space accessible from the starting 

point is aligned on the same line, or first level, regardless of actual physical distance. The 

process is repeated for each space on that level to determine the spaces on the second level, 

and so forth. Thus a justified access graph shows not only linkages between spaces, but 

also their relative importance to each other, and the depth of each set 

Depth is one of the critical factors in understanding how a set works, together with the 

extent to which the set has branching patterns and loops. A shallow space is likelier to be 

accessible to more people than one several steps removed. The graphs with tree-like 

patterns indicate a highly segregated system, stressing hierarchy and a high degree of 

control by the shallow rooms of the system. The graphs with ring patterns indicate that 

circulation was more important than control, as alternate routes to a given space are 

available. Many graphs have elements of both, so their relative position is important: a ring 

shallow in the system would facilitate more movement from the outside than a deeper one 

which would be highly controlled by the occupants. 

When archaeological data are sufficient, the control and access features of buildings can 

be quantified. The most useful measure, as confirmed in later observational studies (Hillier 

et al. 1993), is Relative Asymmetry = 2 (MD-l), where MD is the mean depth and k the 

k-2 

number of spaces in the system (Hillier and Hanson 1984: 108). The quantification of such 

large sets is possible with the Network software developed by Kazukuni Ikegami, who 

worked with Hillier. Values range between 0 and 1, with low values indicating a shallow, 

integrating space, and high, a deep, segregating space. The mean RA of a set indicates the 

overall configuration of a set Mean RA, when divided by the appropriate D- or P-value to 

compensate for the number of spaces in the set, becomes RRA, or "real relative 
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asymmetry," which can be used for comparisons between sets of different sizes: "values 

well below 1 (of the order of 0.4 to 0.6) wiII be strongly integrated, while values tending to 

and above wiII be more segregating" (Hillier and Hanson 1984: 113). 

Need for a Space Syntax Analysis of Chacoan Architecture 

While much more is known about Chaco Canyon and its region than would have been 

thought possible by the explorers of a century ago, the great houses remain enigmatic. 

There is little possibility to determine their function through historical information, although 

they figure in stories by Navajos and contemporary Pueblos (Windes 1987:I:20-22). 

Among others, Mindeleff (1891) noted that the ancient ruins and the houses of 

contemporary Pueblos had similar architectural details but different plans. Explanation 

through ethnographic examples is further complicated by the changes known to have 

occurred in subsistence and ritual (Dozier 1965). They would have resulted in new social 

patterns and architectural requirements such as the need to conceal ceremonial chambers 

from the Spanish priests (Nabokov 1986). Archaeological interpretation through associated 

artifacts like ceramics is limited as few great houses have been excavated, and most of 

those were tested before the development of modem recovery and reporting techniques; the 

work at Pueblo Alto (Windes 1987) is an indication of how much was missed by earlier 

researchers. In any case, discard patterns do not necessarily reflect earlier use (Schiffer 

1985). 

Much information on the great houses has been derived through traditional approaches 

to architecture that focus on the wails rather than the space enclosed by the walls. 

Researchers have been preoccupied by building characteristics such as the core-veneer 

walls; changing styles in masonry (or veneer) (Hawley 1938); units of measurement 

(Hudson 1972); large rooms; the size, formal site layout, and the changing shapes of the 

structures (Judge 1991; Lekson 1986; Powers 1984b; Schelberg 1984). Because many 
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outliers are not excavated and great house definition has been based on the small and not 

necessarily representative sample of the great houses excavated in Chaco Canyon itself, the 

relative size and shape of the great houses are emphasized in defining Chacoan 

communities as consisting of a "big bump" together with clusters of unit houses, "small 

bumps," and a great kiva (Lekson 1991; Powers et aI. 1983). The social implications of 

the building process were considered through estimates of requirements for labor and 

materials (Lekson 1986). Buildings have also been examined as evidence for cognitive 

frameworks (Lekson 1981) and cosmographic representations (Doxtater 1991; Fritz 1978; 

Sofaer et aI. 1982). While much current Chacoan research deals with the built environment, 

references to built environment/behavior studies are often limited to Rapaport (1969a) and 

Broadbent (1973), leaving out recent approaches presented in Lawrence and Low (1990). 

Topological patterns are often downplayed or absent despite their interrelationships 

with social patterns: Lekson's otherwise detailed work on the great houses (1986) omits 

doorway locations from maps. Some have considered access patterns within the buildings 

(Irwin-Williams and Shelley 1980), and the work on Chacoan roads recognizes the 

importance of movement possibilities (Kincaid 1983; Lyons and Hitchcock 1977; Marshall 

et aJ. 1979; Nials et aI.I987; Powers 1984b). Applying a topological approach to the great 

houses could be a way to overcome some limitations of the more traditional approaches. It 

would provide an additional way to characterize built form, which has been used to define 

the Chacoan system (Judge 1991; Saile 1977). Hillier space syntax is an attempt at middle

range theory to link the observable artifact with the abstract concept of society. 

Possibility of Evaluation of Chacoan Scenarios with Space Syntax Analysis 

Interpretations of Chaco Canyon great houses range from heavily-populated villages 

(Hewett 1936; Judd 1964) to largely empty redistribution or ceremonial centers (Judge 

1984; Lekson 1986). Because the Hillier and Hanson (1984) space syntax model assumes 
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interrelationships between spatial organization and society, it can be used to evaluate 

various scenarios proposed for the Chacoan system. Each scenario would be more likely 

to have specific spatial patterns resulting from and shaping its organizational needs. For 

instance, if the great houses were apartment compounds or dwellings, one might expect to 

see an agglomeration of similar units, with differences arising from household size and 

social status. As in Hillier and Hanson's (1984:55-64) examples of the "beady ring," 

French villages, or 6th millennium BC Hacilar, each household would have equivalent 

access to the shared space. While Judd (1964) and Hewett (1936) treated the great houses 

as villages or apartment compounds similar to those in later Pueblo tradition, the consensus 

has moved away from that idea to variations on social stratification. 

Since Altschul (1978), interpretations of Chaco have stressed the regional aspects. 

Chaco Canyon itself was long seen as a localized Anasazi variation; now it could be seen as 

the heartland of not just the San Juan Basin but virtually the entire Anasazi area of the 

period and possibly beyond (Lekson 1991:46). As Chaco Canyon got to be perceived as 

only one part of a much larger interaction sphere, the scenarios have stressed economic and 

ceremonial exchange which would have to be managed by elites. Opinions vary widely on 

the elites' role, the degree of complexity of the system, its areal extent, and timespan. 

Early work by the Chaco Center emphasized a redistribution model, with a managerial 

elite living in the great houses, which would have storage facilities (Judge 1979). The 

spatial characteristics of storage vary according to the object's value and need for 

accessibility. Thus storage for valuables is often in the deepest, most segregated space, 

where access can easily be controlled by the occupants. In contrasting "the location of the 

most sacred object ... in the Ambo case it is found ... in the deepest distributed space with 

the lowest relative asymmetry, whereas in the Ashanti [palace] case it is found ... in a space 

with the highest relative asymmetry in the complex" (Hillier and Hanson 1984: 168). But 

frequently-used items would have to be in a place offering greater convenience (Hunter-
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Anderson 1977). In a Tallcnsi compound described by Fortes, "the granary is the focal 

point of the compound, coming between the men's and women's domains," so is at a 

shallow depth (Hillier and Hanson 1984:243-244). In the Ambo kraal, which is very deep 

and tends to be asymmetric and nondistributed, the granaries are only two steps from the 

carrier, livestock four and five steps, while the deepest space, the headman's room, is at 

fifteen steps (Hillier and Hanson 1984:164-165). Thus if commodities such as food were 

being stored, one would expect a relatively accessible location. While the deepest spaces in 

Pueblo buildings are often interpreted as storage, or observed to function thus (Adams 

1983), they are not many steps removed from the carrier, and so would still be easily 

accessible. 

While discussion of Chacoan economy has stressed redistribution rather than a market

driven system, Hillier and Hanson's comments on the exchange of goods could also be 

relevant. They find European market towns to be shallow and open to visitors, while in 

North African towns the market is on the edge, still a shallow space for visitors, but 

avoiding their need to enter the town. In the example of a department store, ringiness is 

maximized to accomodate the customers (Hillier and Hanson 1984: 183). So it would seem 

that exchange is facilitated by keeping goods in a shallow location. 

The redistribution model was revised to stress ceremonial justifications, with processed 

turquoise exchanged as a ritual object in the great houses of Chaco Canyon. Chetro Ketl 

and Pueblo Alto were founded during the time of system formalization, 1020-1050, and the 

system expanded while environmental conditions were favorable (Judge 1989). Ceramic 

evidence at Pueblo Alto indicates seasonal or periodic use by large groups (Windes 1987). 

Yet the discussion of pilgrimages to Chaco Canyon largely omits the anthropological 

literature, most notably work by Victor Turner (1967, 1969); Judge only cites Freidel's use 

of pilgrimage fairs in discussing the Lowland Maya Turner's ideas on communitas, a 

temporary sense of unity, are explored by Hillier and Hanson (1984: 182), who contrast the 
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yurt where spatial differentials maintain social ones, and the shrine whose deepest space 

"locates all visitors in a single, undifferentiated space," that of communitas. The elaboration 

of great depth, arranged on an axis, even in a relatively small space, has often been 

associated with ritual structures, such as an Ashanti shrine and an English country church 

(Hillier and Hanson 1984:180-181). The shrine is also contrasted with the theatre, where 

space of the inhabitants (the stage) is a shallow space, often provided with a "stage door," 

nearly always "a concealed, unceremonious, even furtive entrance" (Hillier and Hanson 

1984: 182). While a 'more detailed examination of shrines is not available, Hillier (1989) 

discusses the potential for traditional urban settings to create communitas. Did the great 

houses or other aspects of the Chacoan environment provide a suitable space for 

pilgrimages? Toll has suggested that the great houses "were used by the whole community, 

perhaps for large gatherings of people from different places" (Judge 1989:251). Yet in 

long-established Mexican pilgrimage sites, such as Chalma, State of Mexico, and 

Magdalena, Sonora, most pilgrims use mainly ephemeral housing and market facilities, 

while the shrine itself is a substantial structure. 

The great house has been considered as an expression of cosmography in work as 

varied as Sofaer et aI. (1982), Doxtater (1991), and Fowler and Stein (1992). Sofaer et al. 

(1982) claimed solar and lunar alignments for the great houses. Doxtater (1991) also 

examined orientations but was more concerned by their terrestrial references; the great 

houses would be middle places reconciling axial oppositions on a regional scale. Fowler 

and Stein (1992) traced the role of the great house as part of the core of a ritual landscape 

through time and space. The core-veneer wall, veneer styles, the vertical mass of the great 

house communicated meaning (Fowler and Stein 1992: 105). While Fowler and Stein 

consider the implications of access to the great house, with mounds channeling movement, 

they are not concerned with the internal patterns of the great house. The cosmological 

models share a preoccupation with the external characteristics of buildings. 
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In scenarios stressing the role of managerial elites (Grebinger 1973; Sebastian 1992), 

the great houses could be considered as monuments, a common feature of the development 

of complex societies (Chi Ide 1951). The proximity of several great houses could be a 

situation similar to that examined by Bonanno et al. (1990) in Malta, pointing to 

competition between groups. Work on Bronze Age tells in Bulgaria also indicates differing 

patterns resulting from varying strategies used by household groups or lineages in their 

transformation from egalitarian groups (Chapman 1990). Monuments have varied 

characteristics so research on this topic would have to be exploratory. The Hillier model 

considers monuments as evidence of global order, and certainly the Chacoan road system, 

disregarding local topography, could be seen as evidence for global order. 

The great house is now interpreted by Vivian (1990:447) as "the domicile of multiple 

households organized as a single corporate body on the basis of several aspects of dualism 

embodied within a rotating sequential hierarchy." A great house would have two distinct 

zones of multi-storied room suites occupied by extended families; it could also be a 

corporate unit or aggregate along with other nearby great houses. The organization would 

be similar to the Tewa and possibly Keres dual organizational systems in which control by 

moieties is transferred on a regular basis (Vivian 1990:432-435, 447-448). A rotating 

sequential hierarchy would be one possible response to scalar stress. According to 

Gregory Johnson's (1989) use of organizational theory, groups can respond by fissioning 

or by establishing new mechanisms to administer the group and resolve conflicts. 

Population growth would lead to the establishment of new great houses. The two wings of 

great houses clearly present distinct zones, but it is not clear whether the zones' internal 

organization should be similar or not to accomodate a dual system. While household size 

often varies, the basis domestic requirements would be similar, but the ritual expression 

could be different, reflecting the temporal succession. 

A different form of hierarchy, or simultaneous, is proposed by Wilcox (1993) who 
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sees the diversity of great house architectural features as reflecting not competing groups, 

but rather complementary functions for decision-making and site hierarchy in a state-level 

organization. As the great houses would be used in different ways, the access graphs 

would differ, but at least some should show shallow distributed subsystems and deep 

segregated ones in line with their administrative needs. In bureaucratic situations, where 

spatial organization echoes the hierarchy, areas serving the public are shallow, while 

policy-makers retain the deepest spaces; special cases have to be dealt with deeper in the 

system by someone with more authority (Hillier and Hanson 1984:189-194). In the 

Ashanti palace, distributed sub-systems are important to allow visitors and clients to 

interact with the chief and his advisers (Hillier and Hanson 1984: 167-175). 

The question of relationship between Chaco Canyon and the outliers could also be 

examined with a space syntax approach, as Czwarno (1988) questioned the nature of Wari 

influence in Peru. For instance, Irwin-Williams (1980) interpreted Salmon Ruin as a 

colony founded in the late eleventh century by migrants from Chaco Canyon who were 

seeking more productive agricultural lands. Sebastian (1992) maintains that the outliers 

were established by local groups. Access graphs get beyond the superficial appearances 

which can be copied or imitated by other groups. Building characteristics like masonry 

style can also be modified to suit local conditions, such as the availability of suitable 

building material, so their dissimilarities do not necessarily indicate a different social group. 

If social patterns are the same or similar, then the access graphs which outline the planned 
/. 

usage of the space should be similar. Of course, social patterns change over time so 

comparisons would have to be made between contemporaneous sites. 

The Chacoan Built Environment 

It would be instructive to try space syntax analysis at the settlement level, given the 

proximity of the great houses to each other and to the small houses and other aspects of 
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built fonn, and the current emphasis on their interactions. The great houses are now 

considered to be part of Chacoan communities along with small houses, a great kiva and 

roads (Judge 1991; Lekson 1991; Lekson et al. 1988; Marshall et al. 1979; Powers ct al. 

1983). The road features are certainly indicative of axial links between sites (Marshall et al. 

1979). Recent interpretations see much of the Chacoan built environment as a ritual 

landscape whose dominant elements are "the great house, great kiva, mounds, ramps, 

shrines, votive boxes, low walls, small houses and pyres" (Stein and Lekson 1992:89). 

Mounds at Pueblo Bonito, Penasco Blanco, and Pueblo Alto, first interpreted as middens, 

are now presented as design elements defining the space of the great house, and in the calle 

of the paired mounds in front of Pueblo Bonito, providing a line of sight to Casa 

Rinconada (Stein and Lekson 1992:94). 

Applying space syntax analysis at the settlement level could be too tentative at this 

stage, given the difficulty of establishing contemporaneous use of elements and their 

uneven preservation and reporting. The great houses present a discrete element, even if 

articulated with other components, and analysis of their room groupings presents a number 

of challenges. 

The Great Houses as Data Sets 

The great houses are examined for space syntax rather than other manifestations of the 

Chacoan built environment because their access and control features are better defined. 

Small houses are now recognized to share "many of the distinguishing attributes of the 

large sites" including multiple stories, pre-laid foundations, large rooms, E-shaped layouts, 

and core-and-veneer masonry (Truell 1986: 145). The great houses and small houses are 

on a continuum rather than entirely different types of buildings. From what is known, 

many small houses would appear to be simple systems, shallow and segregated, with 

access to storage areas from ramadas, and later, rooms. The interpretation of small houses 
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is complicated by "successive construction in the same location" over several hundred years 

and the "systematic reuse" of building materials such as stone and timbers (Truell 

1986:310). Many of the great houses, on the other hand, tend to be better preserved and 

have been documented through excavation; their doorways define at least part of the 

possible access. 

The great houses to be examined were selected because they are better known through 

excavation and reports. Six of them are in Chaco Canyon: Pueblo Bonito, Una Vida, 

Chetro Ketl, Pueblo Alto, Pueblo del Arroyo, and Kin Kletso. Una Vida is included 

although published information is less extensive than for the others and does not include 

location of most doorways. Other Chacoan great houses in Lekson (1986), Penasco 

Blanco, Hungo Pavi, Wijiji, Tsin Kletzin, Casa Chiquita, and New Alto, are not 

considered because little or no scientific excavation has been done so their access patterns 

are largely unknown. Salmon Ruin and Aztec West Ruin, two outliers to the north of 

Chaco Canyon, are included because they have long been recognized as having Chacoan 

characteristics in plan and construction, while other outliers are more problematic. Salmon 

and Aztec West have also been investigated more thoroughly than most outliers, many of 

which remain unexcavated. 

The great houses are ordered by known founding dates, reflecting the reappraisal of 

Pueblo Bonito as antedating Una Vida (Windes and Ford 1994). The two outliers follow 

the Chaco Canyon cases, which coincide with their chronology. Justified access graphs 

can be made of sets of rooms built during well-defined construction stages (mostly as 

defined in Lekson [1986]). Circles are used to denote rooms and other defined spaces like 

plazas and rooftops. Dotted lines are substituted for solid ones when linkages are assumed 

but not confirmed. In some cases, the graphs include rooms that were built during earlier 

phases but were used with the new rooms. Thus, changes in patterns can be examined 

through time, with comparisons made over construction phases and between different sites. 
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Access and Control Features of Great Houses 

The great houses are known to have a number of lateral doorways between rooms and 

with open spaces, usually the plaza in front of the central roomblock, but on occasion on 

the side, as at Pueblo Alto, or back, as at Pueblo Bonito and Chetro Ketl. Doors are highly 

variable in size and sill height. Doorway definition can be debated (Mindeleff 1891; 

Lekson 1986), as smaller openings, suitable only for crawling, could also have been used 

for access between rooms. Vertical access was possible with hatchways and ladders. 

Access was also facilitated by specially-designed spaces such as balconies, corridors, and 

internal stairwells. 

While there are many access features, the great houses also have many features that 

limit accessibility. Arcs often closed off the plaza area in later stages, and there are 

indications that some may have existed in earlier phases as well, such as Pueblo Bonito II 

and III, Chetro Ketl V and VI (Lekson 1986). Successive building stages often made 

rooms harder to reach, or even removed them from active use. A common pattern appears 

to be the superimposition of a kiva accessible from upper rooftops into the space once 

occupied by four rectangular rooms, cutting off the direct access route between the plaza 

and the back rooms. One factor that should be considered is visibility, or to use the term 

used by some architects, legibility. The ruins as they stand now are filled with light, but 

one can imagine how difficult path-finding must have been with only the aid of torches and 

the occasional shaft of sunlight. 

Specialized Access Features 

Chacoan great houses have many specialized access features: the T -shaped doorways 

used elsewhere in the Anasazi area, multiple doorways in the same room wall, doorways 

on the diagonal, underground kiva passages (Hoebel 1983), corridors and masonry steps. 

Space syntax methods may make regularities in their association evident. For instance, one 
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might expect multiple doorways to be associated with highly distributed, shallow spaces as 

they allow more than one person to enter or leave the room at the same time. While a 

second door was often added to a wall to compensate for the increased level of the plaza, 

and thus would be higher, others were built at the same height and would appear to have 

been in use at the same time. 

Diagonal doorways also facilitate access between rooms, providing a short cut between 

rooms that do not share a wall. Despite the massiveness of the core-veneer walls, 

doorways cut in the comers of rooms would seem to offer an engineering challenge for 

structural stability. The earliest known diagonal doorway, from Chetro Ketl Stage II, links 

a small space, Room 39A, with Room 41 in the backrow (Lekson 1986: 185); two more 

were built at Chetro Ketl during Stage IV. Several rooms in the southeast comer of Pueblo 

Bonito have doorways in the comers as well as centered along the walls, a pattern repeated 

on several stories; there are seven diagonal doorways in the addition built 1075-1085. 

Among the outliers, one diagonal doorway survives at nearby Pueblo Pintado (Lekson 

1986:28) and three are present in the northeast section of Aztec West (Morris 1919). An 

example of an architectural detail found in small houses as well, one and possibly a second 

diagonal door were recorded at the small house Bc 51 (29SJ 395) (Truell 1986:295-296, 

466-470). While there have been claims of archaeoastronomical significance for diagonal 

doorways (Reyman 1976), their function for access needs to be examined, especially as all 

but one at Chetro Ketl and one at Aztec West are in interior locations. 

T-shaped doors are a common feature in the Chaco Canyon and Mesa Verde regions, 

and Love (1975) discussed the unusually high proportion of T-shaped doors at Pueblo 

Bonito, Pueblo del Arroyo, and Aztec. Most seem to be on the plaza, or on rooftops above 

kivas. Interpretation of the T shape has ranged from pragmatic to symbolic. A wider 

opening in the top part could have facilitated carrying materials and provided better 

ventilation. Love preferred a symbolic interpretation linked to fertility and rain, noting the 



162 

presence of the shape on other artifact classes and its restricted use for doors. At Pueblo 

Bonito, Judd (1964:28) recorded 32 "Tau-shaped doors, all but two ... in Late Bonitian 

wall~," and at least one of those was clearly a later alteration. At Pueblo del Arroyo, 

symmetry was the rule for T-shaped doors unlike the Hopi ones noted by Mindeleff (Judd 

1959:52-53). Judd recorded three in first-story walls and five in the second story, and all 

had been partially or totally blocked. 

Limitations of Data from the Great Houses 

Great houses do have limitations for a full application of the Hillier approach: 

prehistoric remodeling, problems of preservation and stabilization, as well as poor record 

keeping. Sorting out the extensive remodelings has been much discussed in Chacoan 

literature, most completely by Lekson (1986). Bcfore wooden doors were introduced, 

blocking doors with masonry was a common Pueblo practice marking seasonal use 

(Mindelcff 1891). Blocked doors are frequently reported for Pueblo Bonito, Chetro Ketl, 

and the other great houses. In some cases, the masonry matches that of the Wall, so some 

doors may have been used only during construction and blocked at the completion of the 

project, such as the back row of Pueblo Bonito (Judd 1964). The implications for access 

patterns are obvious. While "before and after" graphs may be possible, the intermediate 

stages would not be known. However, the long term trends should be discernible. 

Ruins are by definition incomplete. The presence or absence of doors is not always 

known, especially as door sills are frequently not at floor level. Erosion destroyed upper 

stories with their evidence of connections. While Judd (1964) and others point out that the 

upper stories and rooftops were commonly used for daily activities by Puebloan people, 

maps present only the ground level (although not consistently so). Early explorers created 

more gaps: by 1887, "every sealed door" in the outer walls of Pueblo Bonito had been 

reopened by treasure hunters, as shown in photographs by Mindeleff (Judd 1964:5). Ruin 
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stabilization may have removed some doorways, as during the rebuilding of collapsed 

walls at Chetro Ketl (Lekson 1983). While many architectural details remain visible, 

hatchways are not always preserved. In the following cases, known connections were 

graphed with solid lines; where evidence was not conclusive, but deemed likely in site 

reports or Lekson (1986), dotted lines were used. Many potential connections remain 

unknown and so were not included in the graphs. 

The multi-story plan itself is not a problem, as discussed by Hillier and Hanson (1984), 
. 

Brown (1986), Foster (1989) among others, because stairs, hatchways, and ladders are 

usually considered to be equivalent to a door; where they do not allow visual continuity 

between rooms or spaces, they would be considered as a separate space adding to the depth 

of the system. 

Problems with Site Recording 

Record-keeping in the early excavations would be deficient by today's standards. The 

presentation of archaeological data, through room numbers, maps, and reports, has 

obscured actual relationships of rooms in the great houses. For Pueblo Bonito, Pepper 

(1920) numbered rooms in the order of their excavation, facilitating his record-keeping, but 

not always keeping connected rooms in sequence, so their continuity is lost in his 

description. Judd (1964:6) had the impression that "the random selection of rooms for 

excavation was sometimes made with a view to their possible contents." Judd not only 

retained the numbering system but continued it in his excavations of Pueblo Bonito so that 

anyone using the site map often has to search in different areas for a particular room. 

Moreover, the common practice was to assign the same room number vertically to the 

different stories, regardless of whether the rooms were in fact linked through hatchways. 

The separation by story was not always observed in reports: "If Pepper's published 

descriptions are sometimes puzzling it is usually because his first- and second-story 
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observations are intennixed" (Judd 1964:62). Pueblo Bonito room numbers were modified 

by the letter assigned to the particular story (A, B, C, etc.), which can also be misleading 

by implying an equivalency of the stories when in fact each was often built during seveml 

phases. In part because of the numbering system, Judd's often-reproduced map of Pueblo 

Bonito presents an impression of contempomneity and planning at odds with his 

description of the complex building sequences, including false starts like the Northeast 

extension. Unmodified room numbers were used at Chetro Ketl, regardless of story, 

during the University of New Mexico excavations. 

Hatchway connections were not always noted, although common in Pueblo 

architecture and recovered in later work at Chaco Canyon (Vivian et aI.1978)._ A common 

assumption in Chacoan archaeology is that the floor plan of the upper stories replicates that 

of the ground floor. While that may be often the case, there are documented exceptions, 

such as the second story of the central roomblock at Chetro Ketl (Lekson 1983), the 

southeast comer of Pueblo Bonito which has diagonal doorways in upper stories but not at 

ground level (Judd 1964:28), and the Pueblo del Arroyo south wing (Judd 1959). 

Although many assume that hatchways connected different stories, the evidence from 

Chacoan ceilings suggests that this was not necessarily the case, even allowing for likelier 

preservation of ceilings without hatchways. Morris (1919) noted only three hatchways in 

the sixteen intact ceilings recovered at Aztec West, and Judd (1959), four known 

hatchways at Pueblo del-Arroyo. 

The poor preservation and recording of upper stories complicates the making of access 

gmphs which largely have to be limited to the ground floor. The upper stories are little 

known, and not just because of poorer preservation. While Judd's room notes have 

abundant information for upper stories in some parts of Pueblo Bonito, especially the 

southeast comer, no floor-plan has been published for those areas. 
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The largest Chaco Canyon great house, Pueblo Bonito has become the most 

photographed and well-known. In 1896, rancher and explorer Richard Wetherill formed 

the Hyde Exploring Expedition, sponsored by two wealthy brothers, to provide artifacts 

for the American Museum of Natural History. The scientific director was F. W. Putnam 

who appointed a student, George Pepper, as field director, with the active participation of 

the Wetherill brothers. Almost half of the site, or 198 rooms and kivas, was cleared during 

the summers of 1896-1899, mainly in the older, central sections. Several rooms were also 

dug in 1897 by an expedition from the Phillips Academy. Pepper's published field notes 

(1920) included a ground plan made in 1916 by N.C. Nelson and Earl C. Morris while 

sampling the trash mounds. Neil Judd of the U. S. National Museum directed a project 

sponsored by the National Geographic Society during the summers of 1921 through 1927 

(Judd 1964). Judd reexcavated rooms originally uncovered by the Hyde Expedition, 

excavated almost all of the surface structures, and located sub-surface remains through 

extensive trenches. New dendrochronological analysis shows that great house construction 

at Pueblo Bonito started by A.D. 860-862 and 891, or earlier than at Una Vida (Windes 

and Ford 1994). 

Building Stages 

Pueblo Bonito (Figure 4) appears to have the longest occupation of any great house 

site. Two Pueblo I period pithouses were located in the open area that later became the 

plaza: one was largely replaced by a kiva, and the later Great Kiva under the West Court 

(Judd 1964:131-133). Other early structures may be hidden under the Stage I roomblock 

that became the nucleus of the great house. Pueblo Bonito was built close enough to the 

northern cliff face that some rooms (83, 85) were built on rockfall; eventually part of the 
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AGURE 4. Map of Pueblo Bonito (from Lekson 1986: Ill) 
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structure was obliterated when Threatening Rock fell in 1941. Some roomblocks were at 

least four stories tall. While the ground plan of Pueblo Bonito is often epitomized as 

evidence for Chacoan planning ability, construction stages remain evident, showing a 

process of accretion and frequent remodellings. Judd (1964) defined four construction 

stages from masonry styles. Lekson (1986) revised Judd's findings into the seven stages 

that are used here, incorporating the earlier dates in Windes and Ford (1994). 

Stage I (860-935?) 

An arc of about a hundred ground floor rooms was built during Stage I, which was 

actually a series of separate building episodes. The earliest cluster of tree-ring dates are 

from the mid and late 800s in the western and northwestern parts of the great house; 

another cluster in Rooms 12-13 dates to 891, indicating that great house construction 

started earlier than the 920-935 date in Lekson (1984) (Windes and Ford 1994). The 

rooms are subdivided into four multi-storied sets fronted by three to five kivas in the joint 

open area. 

The westernmost, Stage IA with five suites, was thought to have been the earliest 

Stage I construction (Lekson 1984), but the new wood samples suggest that it was built in 

the mid-860s and that part of Stage IB were earlier (Windes and Ford 1994). At first 

glance, the IA suites confonn to the basic Pueblo pattern of a front room with direct access 

to two smaller rear rooms, with the variation of another large room in front, but the rooms 

are larger. Windes and Ford (1994) suggest that the large rooms were built to store surplus 

food during a period of abundance as shown by Sebastian (1992). The central Room 323 

is the largest, but Judd judged it "typical of its time" (1964:59). However, it has a T

shaped door to the outside (and later to Room 321) which Judd felt was a later alteration 

(1964:28); three doors that would have given access to the West Court before the building 

of Kiva Z; doors in the crosswalls as well as in the back wall, "all at an unusual height" 
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(1964:59). The units were fronted by a jacal wall, later fonnalized as Rooms 330 to 333. 

Accumulation of sand outside of these rooms would have been ceiling-high, so "hatchways 

offered a simple means of ingress and exit" (Judd 1%4:60). 

Three other sets were identified by Lekson. In the easternmost one, Stage ID, at 

least one suite also followed the basic Pueblo pattern, but the others were partly obliterated 

by Stage IV construction. Building is dated between 891 and 9T1, and the rooms may 

have collapsed before new work in the 1040s (Windes and Ford 1994). The two sets 

wedged between the eastern and western sets, Stages IB and IC, have inconsistent room 

shape, size, and door patterns. Lekson (1986: 131) raised the possibility that they could 

have been built later, and noted that in any case the rooms to their front were added later. 

Windes and Ford (1994) now point to the north-central area as the earliest unit, with Room 

6 as its westernmost storage room, although its wood cannot be dated. 

The construction sequence of the central set, Stage IB, now appears to be even 

longer and more complex than thought previously, with extensive remodeling after 919. 

The maps in Judd (1964: Fig. 2) and Lekson (1964: 114) show it to have a long and 

relatively narrow inner room (61-37-36-35). It shared doors with at least three (Rooms 2, 

5, and 6) of the four small rooms at its back, where stored foodstuffs were found (Judd 

1%4:63). Although the opening between 28 and 32 was more of a crawl space (22" by 

34"),32, which opened to 33, and 53, which opened to 56, were all eventually used for 

storage of ceremonial paraphernalia and as a burial site for more than twenty bodies (Judd 

1964:64). 
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HGVRE 5. Access graph for Pueblo Bonito, Stage lA, west wing 

The presence of access between Room 323 and those on either side is the most 

striking feature of the earliest known Pueblo Bonito great house construction (Figure 5). 

Although doorsill height would have made access challenging, the presence of doors in the 

side walls seems unusual at such an early date; the number of doors in the front wall 

underscore the room's highest control value of 2.7. Room 323 is the most integrated of its 

set (after the outside space), with a relative asymmetry (RA) of 0.133, lower than for any 

other room (Table 14). It is also in a central position and the largest of the set, so all 

factors indicate its importance. 

The unit as a whole is shallow, with no space more than two steps from the 

outside. The mean RA is 0.246. To adjust for the 16 spaces of the set, mean RRA is 

0.980, which is slightly under the value considered to show a segregated set. R-Ringiness 

is 0.0741, derived from the two shallow rings. 
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Built to the east of the Stage IA roomblock, Stage IB appears more irregular, and its 

6 5 

FIGURE 6. Access graph for 
Pueblo Bonito, Stage IB, central 
unit 

construction sequence has yet to be resolved, 

including some of the earliest great house 

construction and later renovations. Even though the 

physical dimension is similar to Stage lA, the 

syntactic depth is greater, up to five spaces from the 

outside, with the deepest rooms interpreted as 

storage (Figure 6). The rooms are arranged on a 

deep loop controlled by Room 28, either through 51a 

and 39b, or through 32 and 53. Within the set, the 

most integrating space (with RA of 0.152) is the long 

room 61-37-36-35, at a distance of four steps from 

the plaza, rather than the carrier or outside space as 

usual (Table 15). The most segregated spaces are 

two rooms to the west, 33 (with RA of 0.379) and 

56 (with RA of 0.333), rather than the backrow rooms as might be expected. In the 

Windes and Ford (1994) reappraisal, these rooms were built later than the back two rows. 

The Hyde Expedition recovered human burials and a wide range of artifacts (such as a 

cache of cylindrical jars) in the front and side rooms. 

The mean RA is 0.289. To adjust for the 13 spaces of the set, mean RRA is 

1.047, considered to be a more segregating value, and showing the Stage IB unit to be 

more segregated than the Stage IA one. R-Ringiness is 0.0476, derived from the one deep 

ring. 
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Stage II (1040-1050) 

The early roomblock was modified during Stage II (1040-1050) when a two-story 

row of rooms was added along the back of the structure, and a second story was added 

along the front of the Stage I building. Five new kivas were built or renovated in the 

southern part of the plaza or along the southern edge of the roomblocks, including Great 

Kiva Q. Parallel walls, possibly rooms, defined the southern edge of the plaza and would 

have constrained movement into the area. 
. 

The back row attached to the central arc clearly dates to 1040-1049 (Windes and 

Ford 1994). While cross walls of the new exterior rooms approximated those of the old, 

there were no doorways for direct access to the earlier rooms on the ground floor. Room 

300B had a south door connecting with the third story of Room 13 (Judd 1964:84). The 

new rooms were linked to each other laterally, and in two preserved cases (14b, 300), 

vertically through a hatchway; eight rooms are known to have had doors to the space 

remaining between the old and new arcs (Figure 7). The doors to the outside on both 

stories appear to have been blocked soon after construction. While Judd thought that the 

exterior doors were there to facilitate construction, Lekson is more skeptical, "given the 

number of doorways involved (perhaps as many as 75)" (1986: 133). On the other hand, 

more individuals or crews could have worked at the same time without disrupting building 

in nearby rooms, and the addition has been characterized as a unified project unlike Stage 1. 

Access between old and new is likely to have been on the roof. Even without the blocking 

of external doors, access via the outside would have been complicated by walls, possibly 

rooms, built in a straight line across the plaza to join the southern ends of the arc. The walls 

were subsequently razed, perhaps to facilitate later construction in that area and to allow 

expansion. 
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FIGURE 7. Access graph for Pueblo Bonito, Stage II, back row 

Only rooms with known access patterns were included in the graph (Figure 7), 

leaving out those on either end of the Stage II addition whose doors were obscured or 

destroyed in later construction. Vertical access was not included; hatchways are presumed 

to have been present but only two have been recorded. The graph shows a very shallow, 

highly connected set of rooms, where the outside space is the most integrated area (RA of 

0.027) (Table 16). The least integrated spaces of the set are the rooms in the second row, 

filling the leftover space between old and new construction, (RA between 0.167 and 

0.173). The rooms on either end (with RA between 0.100 and 0.103) are less integrated 

than the ones in the middle. 

The back row's mean RA is 0.115. To adjust for the 26 spaces of the set, mean 

RRA is 0.587, which is much more integrated than the Stage I sets. R-Ringiness is 

0.34(,\4, reflecting the sixteen rings of the set. The blockage of the external doors would 

have placed more importance on the lateral links. 
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Stage III (1050-1060) 

In Stage III (1050-1060), as defined by Lekson (1986), room blocks were added at 

both southern ends of the are, the western one aligned with it, the other offset to the east. 

They may have been similar, although the west side was a third smaller and was razed 

later. After a couple of false starts, an additional set of rooms jutted out from the southwest 

addition and abutted the Stage II building, but Judd (1964: 125) felt that they were never 

completed. 

The surviving room block, the one added on the east side, was extensively 

remodelled during later stages. It showed much connectivity--with doors to each room, 

crosswise and towards the plaza. (Figure 8). Room 245 and the second story of Room 246 

were connected by a rare intermural stairway. The front rectangular rooms had some doors 

into the comers of the blocks containing the kivas, with shafts or stairs leading to the 

terraces on top of the kivas. There were doors to the outside at either end of the new 

roomblock (Rooms 245 and 267), and in the backwalls of Rooms 245 and 252, again 

perhaps to facilitate construction. Like the Stage II external doors, they provided access 

away from the plaza.. 

The usual entry from the front was being restricted by the placement of kivas into 

rectangular blocks, a Stage III innovation. Access from the outside to the plaza. was limited 

by a new double wall defining the area to the south of the Stage II construction. As for the 

Stage II construction that demarcated the plaza., the gaps appear to coincide with the 

mounds in front of the great house. Within the Wall, a large kiva was placed in the 

southwest comer. 
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HGVRE 8. Access graph for Pueblo Bonito, Stage III, east wing 

The rear rooms of the east wing of Pueblo Bonito as built during Stage III present 

an anomalous case of connectivity, with R-Ringiness of 0.200, derived from seven rings 

(Table 17). While access from the outside of the great house was facilitated by four doors 

to the rear or sides, access from the plaza was complicated by the inclusion of three kivas to 

the front and the construction of a wall blocking off the plaza. As for the external doors of 

the Stage II backrow, the backdoors may have been used only to facilitate construction. 

The mean RA is 0.229, and the most integrated space of the set is Room 251 (RA 

of 0.152) rather than the outside space (RA of 0.164). The most segregated spaces allow 

access to Kivas F and G (RAs of 0.398 and 0.292 respectively). Of course the kivas would 

have been more directly accessible from the plaza, which was being blocked from the 

outside. Despite the presence of seven rings, mean RRA (to adjust for the 20 spaces of the 

set) is high: 1.018 is considered to indicate a high degree of segregation. 

Stage IV (1060-1075) 
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In Stage IV (1060-1075) the area between the easternmost Stage I structure and the 

Stage III addition was remodeled to incorporate the newer part into the arc. On the arc's 

western side a much less extensive remodelling was done to smoothen the outer wall. 

Another row of rooms was added to the back of the central portion. Many door patterns 

were obscured by later remodelling, but the row from Room 20 to Room 80 had T -shaped 

doors in walls both on the plaza side and on the inside. 

The new east wing's emphasis is very segregated, as indicated in the dendritic 

access graph (Figure 9) and confirmed by the mean RRA of 1.388, adjusting the mean RA 

of 0.297 for the 22 spaces of the set (Table 18). Access would be further limited by 

back 

FIGURE 9. Access graph for Pueblo Bonito, Stage IV 

construction later during 

Stage IV of two enclosed 

kivas in front of Rooms 

90, 20 and 60. 

R-Ringiness IS 

0.0513, based on two 

rings. The larger ring 

includes backrow Rooms 

294 and 295 which had 

doors to the outside in an 

area that would be heavily 

modified during the 

subsequent stage's 

Northeast Foundation. The doors were eventually blocked; like the external doors of 

Stages II and III, they may have only been used to expedite construction. The smaller ring 

involves rooms adjoining the Stage III addition discussed above and lost direct access to 

the plaza when Kiva 75 and the unnumbered one to the east were built later during Stage 
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IV. Connecting doors of the smaller ring were blocked at some point. 

Stage V (1070-1075?) 

Stage V (1 070-1075?) is perhaps the most problematic construction event, not just 

for Pueblo Bonito but for any Chacoan great house. An ambitious project, the Northeast 

Foundation, right under Threatening Rock, would have more than doubled the great 

house's length to the east, towards Chetro Ketl. The construction across part of the east 

wing would have obliterated its identity. The tenn foundation is misleading as some walls 

were built to 2 m in height and capped with adobe before being abandoned (Windes 

1987:11:220). The repeated alterations and ultimate abandonment in such a short estimated 

time belie the Chacoan reputation for great house planning and cast doubt on 

interpretations of Chacoan society as a simultaneous hierarchy. In the area near Rooms 

183-187, "one might guess that two or three architectural plans had clashed here; that the 

city planners had reached an impasse or become inextricably enmeshed in their schemes" 

(Judd 1964: 186). Because of the many superimpositions and lack of visible doorways, no 

access graph is possible. 

Stage VI (1075-1085) 

Stage VI (1075-1085) coincided with a time of ample rainfall from 1077 to 1081 

(Windes and Ford 1994). The massive construction effort amplified both southern ends of 

the great house. Renovations were also done, especially to the west part of Stage I, such 

as Room 320 (Windes and Ford 1994). The addition to the western wing was the least 

excavated area of Pueblo Bonito but doors generally appear to be front-to-back (Lekson 

1986: 137) except at opposite ends of the new roomblock: in Room 105 and between 

Rooms 126 and 338 and Rooms 127 and 339 (Figure 10). Plaza-facing rooms in the 

southwest corner were extensively remodelled: "huge T -shaped ... doors in Rooms 334, 
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336, and the two next on the south were blocked with over-sized stones before Kivas T, V, 

and W were built out front" (Judd 1964: 127). 
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HGVRE 10. Access graph for Pueblo Bonito, Stage VI, west wing 

While many linkages of the west wing addition are unknown, enough remain for a 

partial access graph which has a very dendritic appearance. The most integrated space is 

the plaza (RA of 0.182) and the least are the backrow Rooms 337 and 118 at opposite ends 

of the addition, each with RA of 0.506 (Table 19). The mean RA is 0.339. Mean RRA of 

1.654, adjusting for the 24 spaces of the set, is higher than for previous stages. There are 

no apparent rings, unlike the earlier stages which all had at least one, but subsequent 

construction along the front rows may have obliterated any traces. Compared to the 

complex patterns of the coeval east wing additions, the Stage VI west wing has a simple 

dendritic appearance. 
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The addition to the eastern wing (Figures 11 and 12) covered some of the Stage V 

effort between 1077 and 1082 (Windes and Ford 1994). Its fine stonework prompted Judd 

(1964: 162) to the term the section "the very acme of Late Bonitian architectural 

experience." Its doorway treatments were an important part of the plan; many doorways 

are "straightsided and true ... their jambs usually ... on top of the foundation" (Judd 

1964: 163). Diagonal doorways, built in the comers of rooms, were introduced; one joined 

the first-story Rooms 257 and 258, and six linked second-story rooms (Judd 1964: 164-

165). The diagonal linking Rooms 242 and 244 "was punched through the A.D. 1081 

waIls in A.D. 1089 (Windes and Ford 1994). Unlike the western wing addition, where 

large T-shaped doors faced the plaza, those in the eastern wing were in interior locations: 

two on the ground floor, three on the second-story, and one on the third (Judd 1964: 1(8). 

All were gradually reduced and eventually blocked. 

The new east rooms had other unusual access features. The second-story platform 

at the north end of Room 170 was reached by recessed steps (Judd 1964:169). A 

corridor, Room 250, was created from the north end of Room 247 (built during Stage III) 

to link Room 251 (also from Stage III) to the new Room 256. Masonry steps and a 

subfloor passage went to Kiva D from the floor of Room 241B (Judd 1964: 184-186, Plate 

62). Logs from the new tunnel between Kiva D and Room 241 provide the last date 

known for Pueblo Bonito, A.D. 1127 (Windes and Ford 1994). Judd (1964: 164) 

commented on the "surprisingly large proportion of Late Bonitian waIl openings ... wholly 

or partially closed with masonry. " 
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The Stage VI construction m the southeast 

comer is a complex maze, some of which can be 

graphed. While direct access from the plaza is 

unclear as any possible route was obliterated in later 

remodellings, the graph for the first story (Figure 

11) is drawn from that direction, or at least Room 

172 (and access graphs can be justified from any 

cell in the set). Room 172 has an average depth of 

10.96, and is nineteen steps from Room 294 of the 

Stage IV east wing; it is also the least integrated 

space of the set (RA of 0.415) (Table 20). The 

most integrated space is Room 256 (RA of 0.156) 

which has doors in all four walls and controls 

access to six rings in the back rows. The mean RA 

is 0.252. To adjust for the 50 spaces of the set, 

mean RRA is 1.895, a highly segregated value. R

Ringiness is 0.0842, based on eight rings, all but 

two of which are deep in the set. Part of the set 

emphasizes branches and the other part loops; in 

many dwellings, this would reflect the divisions of 

private and public space. The two parts are joined 

in the unusually large Room 244. It leads to a series 

of rooms whose doorways provide a line of sight 

(243, 242, 241, 225, 175). Rooms 256 and 258 

are key to the distributed part, the latter with the 

FIGURE 11. Access graph for only diagonal doorway on the first-story. 
Pueblo Bonito, Stage VI, east 
wing, ground floor 



FIGURE 12. Access graph for 
Pueblo Bonito Stage VI, east 
wing,second story 
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The second story of the east wing additions 

is a subset with much depth (Figure 21), 

especially for such a small physical area. A 

tree diagram predominates, although some 

rooms in the area are hyper -connected with 

doors not only in all four walls but in the 

comers as well. R-Ringiness is 0.1169, based 

on nine rings (Table 21). The mean RA is 

0.238. To adjust for the 41 spaces of the set, 

mean RRA is 1.576, which is a highly 

segregated value, although less than for the 

ground floor. It too separates into two parts, 

centered on Room 242B which has two 

diagonal doorways and low RA (0.174). 

Room 257B also has a pivotal role, like its 

ground-floor counterpart, and has the most 

integrated value of the set (RA of 0.145). 

Stage VII (after 1085) 

Construction during Stage VII (after 1085) 

blocked off the plaza with the southern row of 

single rooms. The plaza was bisected by roomblocks containing kivas at the south end and 

by a single row of rooms in the north end. The outer corners of the plazas were filled in 

with kivas encased in rectangular structures. 

Direct access to the outside would have been limited to two or three points on either 

side of the central roomblock containing Kivas A, considered a Great Kiva, and B. On the 
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east court side, Room 155 had doors in both north and south walls, but they were 

eventually blocked. The adjoining Room 154 also had north and south doors, but the 

northern, T -shaped one was likely to have been blocked when Room 152 was built. The 

outside doors appear to be aligned with the gap between the two mounds in front of Pueblo 

Bonito. On the west court side, Rooms 138 and 139 were really shallow alcoves that may 

have accommodated ladders which were the sole means of access from the outside when 

the only gateway into Pueblo Bonito, the gap between Rooms 137 and 140, was blocked 

(Judd 1964:34). 

Direct access between the two courts was only possible in the gap between Room 

34 of the single row of rooms, and Rooms 146 and 35a of the kiva-enclosing rooms. 

Rooms 148 and 149 would have channelled access to Kiva A from the east court, with 

stairs leading down from Room 148, rather than the usual hatchway entrance. Rooms 217 

and 218 to the south also connected with the east court through the double doorways of 

Room 150. 

Room 169 had at least seven former doorways in its north Wall, leading through 

Room 268 and masonry steps to the roof of Kiva H. There were other intermural steps: 

from Room 169 down to the structure obliterated by the rebuilding of Kiva 161, and 

through a high door to the roof of Kiva 161. 

Judd felt that the last structures to be built were the six compartments containing 

only sand, possibly shrines, at the southeast comer (1964:176). Some occupation must 

have continued after most construction had ended. After 1100, possible habitation areas 

changed "from above-ground, clustered plaza-facing units to scattered, subterranean units" 

(Windes and Ford 1994). There were many alterations and the rooms from 159 to 153 had 

had "every wall patched, and rebuilt, and patched again" (Judd 1964:171). Kivas Hand J 

were eventually stripped of their timbers, and along with K, L, T, and 2D used to dump 

refuse, although all but L were built during the last construction stage. The roof of Kiva A 
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was also removed, but it was not used for trash, and doors in its roomblock were all 

blocked. 

Doorway patterns are not always evident in the latest additions, so access graphs 

are not possible. The overall effect is of incremental changes that further restricted access 

and increased the segregated nature of the activities of the great house. 

Summary 

TABLE 1. Summary of values for Pueblo Bonito 

Spaces MeanRA MeanRRA R-Ringiness 

Stage lA, west wing 16 0.246 0.980 0.0741 

Stage IB 13 0.289 1.047 0.0476 

Stage II, back row 26 0.115 0.587 0.3404 

Stage III, east wing 20 0.229 1.018 0.2000 

Stage IV, east wing 22 0.297 1.388 0.0513 

Stage VI, west wing 24 0.339 1.654 0 

Stage VI, east wing, 1st fl. 50 0.252 1.895 0.0842 

Stage VI, east wing, 2nd fl. 41 0.238 1.576 0.1169 

A striking feature of the evolution of the great house of Pueblo Bonito is the 

preservation of the original roomblock as a central core: "each succeeding change appears, 

knowingly or otherwise, to have preserved the original crescent of Old Bonito" (Judd 

1964:128). Yet Chacoan builders often dismantled structures and rebuilt to fill new needs. 

The Northeast Foundation extension is the most striking example at Pueblo Bonito of the 

builders' willingness to abandon and build over structures that were no longer considered 

useful (Judd 1964:123-124), and building materials in small house sites were often 

recycled into newer structures (Truell 1986:310). 

Stage III (1050-1060) marks the appearance of kivas enclosed by rectangular 
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blocks, which would restrict access from the plaza to the respective roomblocks. However, 

the east wing of Pueblo Bonito Stage III as built is an anomalous case of connectivity. 

Stage IV seemed to be a return to the earlier practice of placing them in front of the 

rectangular rooms. Stage V was an ambitious project that was promptly abandoned that 

would have increased the segmentation of the great house. Stage VI emphasized 

rectangular rooms, although much of the pattern of the east wing accommodated Kiva D, 

which had a subfloor passageway to a second-story room. Stage VII emphasized kivas 

enclosed in rectangular blocks, built mainly in front of existing structures thereby 

decreasing their access. The units appear to be built or added by accretion rather than part 

of an integrated plan, and access would have been equal from the plazas. 

The east and west sides of Pueblo Bonito are by no means equivalent, especially 

through the later stages. The contrasts become evident in Stage III and are most striking in 

the abandoned efforts of the Northeast Foundation extension which would have ovliterated 

the east wing's identity. Stage VI did not give equal treatments to the east and west wing 

additions. The east wing is a complex maze, with many unusual treatmenlc; to facilitate 

movement within the set, such as diagonal doorways--yet the approach from the plaza is 

unclear and very restricted. What remains of the second story indicates more connectivity 

than on the ground floor. The west wing is more accessible from the plaza, with most 

external doors emphasized by the T shape, a form largely limited to internal locations in the 

east wing. Within the set, movement is mostly restricted to front-to-back, with some 

variations on the sides, but the overall effect is of a basic tree diagram. 

A plaza area was defined in the first construction stage, and it was formally 

delimited by walls during Stage II and again during Stage III. It would also have been 

marked by the two large mounds in front of the great house. The overall aspect of Pueblo 

Bonito is one of increasingly segregated spaces blocked from the outside. 



UNA VIDA 

Excavation History 
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Although it has one of the longest occupation spans known for Chaco Canyon, Una 

Vida is less well known than the cluster of great houses to its northwest. Because of its 

size and location, it was one of the ruins described by Simpson (1964:43), mapped by 

Jackson (1878), and photographed by Victor Mindeleff (1891). But it was little 

investigated in later years. Some work was done around 1932 by the University of New 

Mexico-School of American Research, and ruin stabilization in 1956 and 1957 (Gillespie 

1986:88). In 1979, Chaco Center staff reexamined fifteen rooms in the north comer that 

had been excavated by Gordon Vivian in 1960; the rooms were mapped before backfilling 

(Gillespie 1986). Although access patterns are discussed in the text, few doorway locations 

are marked on the published maps. 

Building Stages 

Five clusters of construction activity at Una Vida are derived from tree-ring dates, 

starting circa A.D. 860 and ending in the late eleventh century, a longer occupation span 

than for all other great houses except for Pueblo Bonito. Started with a small row of 

rooms, Una Vida expanded with roomblocks defining a plaza which was then closed off by 

an arc of single rooms, the usual great house pattern (Figure 13). But the overall 

configuration is distinctive because the location on uneven terrain would have limited 

expansion possibilities. There are approximately 100 ground floor rooms, half of which 

had a second story. Another 40 or so rooms are present in the arc. 

Stage I (860-865) 

The earliest structure, a small arc of six rooms, remained distinct, as it is on a ridge 

north of most later roomblocks, although refacing with later masonry made its age less 
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recognizable. Its dendrochronological dates are similar to the new ones proposed for 

Pueblo Bonito Stage I (Windes and Ford 1994). It may have faced a kiva and had a second 

story. The ground floor rooms are likely to have been three sets of two rooms, a front 

room backed by a storage room. The space syntax pattern would have been shallow from 

the outside and is likely to have been symmetric, with equal relations of the units. 

Stage II (930-950) 

Two room blocks were started that eventually defined two sides of a plaza. The site's 

hilly topography was the plausible reason why' the original room block could not be 

expanded and why the two new wings joined at an unusual angle. The first to be built 

extended to the southeast, at an orientation similar to the original, and became the west 

wing. In four excavated rooms, the front rooms have doors to the plaza. laterally, and to 

the back; the back rooms were not directly connected to each other or to the exterior. The 

lateral connections of Una Vida Stage IIA occur about the same time as those at Pueblo 

Bonito (920-930), but appear to be more extensive, and the relation to the back rooms is 

different, as it is one to one, rather than one to two. 

The second wing was built about the same time, spanning the space between the old 

and new roomblocks. Rooms 20, 21, and 81 are Una Vida's only known example of a 

large room with access to the plaza and two small rear rooms probably used for stomge; 

this suite had a second story. Gillespie thought it likely that other rooms in the group 

shared the same pattern. Room 21 had a single doorway to the plaza, "a first-story 

connection with Room 19, both first- and second-story doors to the two back rooms, and 

a probable second-story door to the adjoining unexcavated Room 59 to the southeast" 

(Gillespie 1986:91-92). Stage lIB of Una Vida resembles Stage IA of Pueblo Bonito, 

dated slightly earlier (920-930) but is not known to have lateral connections. 

The room suites would also have been shallow in depth, but the angle of the new wings 
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delimited an open area that was likely to have concentrated more activity. It also set apart 

the space in front of the original block, especially as the angle of the eastern exterior wall of 

the new rooms continued the line of the arc from the original rooms. Activity directly in 

front of the old rooms would not have been visible from the front of the new rooms. Yet 

access to the possible kiva in the open space would have been mostly visible from both 

areas. The unusual angle of the new wings in relation to the old would have decreased the 

symmetric relations of the rooms to each other. 

Stage III (950-960) 

During the third stage of construction, a single row of rooms was added to the plaza 

side of the Stage II roomblocks. While evidence indicates that they were built at about the 

same time, their shapes and sizes vary more than the earlier rooms, especially for length, 

and known "door patterns are not consistent" (Gillespie 1986:92). The new rooms seem to 

be connected to each other in pairs and reused existing openings to older rooms; two of the 

three new rooms excavated had doors to the plaza. Most doors were later sealed. The 

front rooms would have added at least one other level of depth, and possibly two to the 

older rooms, increasing the asymmetric relations of the rooms. 

Besides the plaza-fronting rooms, a single row of single-story rooms was added on the 

northeast side, touching the earliest room block. The new rooms were directly accessible to 

each other but lacked obvious doors to the outside and had no direct access with adjoining 

rooms. The pattern seems to anticipate that of the back row of rooms at Pueblo Bonito 

(Stage II, 1040-1060) and Chetro Ketl (Stage III, 1045-1060), although the scale is lesser. 

Stage IV (lO5O-1055?) 

The fourth stage of construction is interpreted to occur about a century later than Stage 

III but may have been more episodic. Stage I walls were refaced, and a small row of 
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rooms were added perpendicular to the original unit, away from the later room blocks. This 

would appear to define a second open area, and activities there would not have been visible 

from the larger area, and vice versa 

Stage V (1050-1095) 

Rooms were added on the plaza side of the west wing and along its southern end, 

including three kivas and possibly a fourth. Kiva B and maybe Kiva D were below the 

level of the plaza, but both Kivas A and C were above-ground. Rooms were also added to 

the front of the north wing, but there were no preserved door openings. The placement of 

kivas within the roomblock corresponds to developments at Pueblo Bonito about the same 

time, 1050-1060, (Stage III). 

Stage VI (1070-1075) 

Coeval with part of Stage V, the north wing was expanded to the east. The area is 

much disturbed, so little is known of door patterns. Gillespie (1986: 94) did note that "the 

two-story standing backwall of the only excavated room ... shows not only a ground-floor 

door, but a second-story blocked door leading to the outside [which] may have provided 

access to a balcony." Expansion of the north wing would have further limited access to the 

original room block and its plaza area, defining a third side. A wall marked the fourth side 

of the small plaza. Building to the east defined a larger plaza space, and there is a small 

anomalous area at the eastern end, possibly a smaller courtyard area or the emplacement for 

a kiva that was never built. 

Stage VII (1095+) 

Following the completion of Stage V and VI, or after 1095, an arc enclosed the plaza 

by stretching from the end of one wing to the other. Its ruined condition makes it difficult 
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to determine whether there were rooms, or merely close-set parallel walls, and whether 

there was a gate at the eastern end as claimed by Jackson (Gillespie 1986:94). 

Summary 

Because of the relative lack of information, access graphs are not possible for Una 

Vida, but enough evidence remains to characterize the growth pattern of a great house with 

a long occupation span. Like Pueblo Bonito, Una Vida not only preserved its original 
. 

roomblock but elaborated and renovated it during subsequent construction. Other 

roomblocks were added to the front and back, creating more depth. There is an absence of 

kivas during most construction phases, and even during Stage V they do not predominate. 

Plaza areas were defined by the roomblocks but, unlike Pueblo Bonito, apparently were not 

enclosed until the final stage of construction. While plaza-defining walls are not evident 

until the final construction stage, Una Vida acquired the closed appearance of other great 

houses because the angle of the wings would have concentrated movement within the plaza 

area 
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Chetro Ketl was first excavated by the University of New Mexico and School of 

American Research under the direction of Edgar Lee Hewett in 1920 and 1921. Hewett 

worked in the southeast comer and then the Great Kiva. The project was halted during 

Judd's work at neighboring Pueblo Bonito but was resumed in 1929 as a field school for 

the University of New Mexico. Work continued each summer through 1934, with small 

projects in 1936 and 1937, so about half the site was uncovered. Rooms in the massive 

north block, earlier floors in the Great Kiva, more rooms in the east wing, part of the plaza

enclosing arc, and the Talus Unit were uncovered, and the trash mound was trenched. 

Hewett never produced a final report, although he (Hewett ]936) and students (e.g., 

Hawley 1934) wrote on aspects of Chetro Ketl. In 1947, a flash flood damaged many of 

the northern rooms, causing some walls to collapse. Gordon Vivian directed stabilization 

efforts and some endangered rooms were excavated (Vivian et al. 1978). A Chaco Center 

report edited by Lekson (1983) summarized available records and included a reappraisal of 

the dendrochronological record by Jeffrey Dean and Richard Warren. 

Building Stages 

Chetro Ketl became the largest Chacoan "great house" in terms of estimated floor 

area, although it is believed to have fewer rooms than nearby Pueblo Bonito. Unlike 

Pueblo Bonito and Una Vida, where the earliest roomblocks were arcs, the core unit of 

Chetro Ketl had a straight backwall (Figure 14). A back row was added, then more rooms 

to the east to form the central unit. East and west wings were attached at right angles to 

both ends; while the east wing was longer, it was less wide than the west wing. Upper 

stories continued to be added, more structures to the front and in at least one comer, and a 

great kiva in the plaza area. The "Moat, "an arc of two parallel walls, eventually enclosed 
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Stage 1(1010-1030) 

Hidden under later construction, the original roomblock may have been a long 

rectangular unit, now only partly visible in Room 92. No access patterns are visible. It 

may have conformed to the standard pattern of several suites of a front room backed by two 

smaller ones (Lekson 1983:241-242). 

Stage II (1035-1040) 

Two rows of single-story rooms were built during Chetro Ketl Stage II. There may 

have been ramadas, work areas and possibly a third row between the rooms and 

subterranean kivas in the plaza area The known suites include both the usual front-to-back 

suites and three more elaborate ones. Rooms were extensively remodelled and subdivided, 

so it is difficult to detennine the original appearance. Lekson (1986: 184) defines "at least 

six and perhaps seven room suites ... from doorway patterns" and notes differences in size 

and beam orientation. The small rooms to the east each had two doors to the plaza: the 

original one in a central position, and presumably a later one was higher and to the side to 

accommodate the rising level of the plaza. The large rooms to the west had unusually wide 

doors. Doorways tend to be offset rather than aligned with each other. 

102 64 61 58 55 47 48 43A 42 41 

HGVRE 15. Access graph for Chetro Ketl, Stage II, central part 



193 

While a quick glance at the map indicates that the Stage II rooms conform to the 

basic pattern of a large room backed by smaller rooms, the access graph (Figure 15) makes 

evident their variation. Four front-row rooms each controlled access to a single back row 

room, while Room 40 connected only to the plaza. The three larger suites formed with 

pairs of front-row rooms also differ in their links with back-row rooms, which also have 

lateral access. The front room of one of the larger suites, Room 62, had an unusually taIl 

and wide doorway in its outside wall, which would be interpreted as facilitating movement 

into the ring; Room 62's RA (0.117) is lower than the set's mean RA (0.154) so it is a 

more integrated space (Table 22). 

In the easternmost suite Room 39A is much smaller than the others, yet it is one of 

the most integrated spaces in the set (RA of 0.117), and it has one of the higher measures 

of control (1.0769). In part this is because it connects directly with Room 41 through the 

earliest diagonal door identified so far in Chaco Canyon. The special nature of the suite is 

also indicated by the two outside doors in the eastern wall. 

No space is more than two steps from the carrier, so it is very shallow. The mean 

RA of the set is 0.1536, which is a very integrated value. There are ten rings, with R

Ringiness at 0.2349. The multiple rings within a unit are an innovation in great house 

construction. 

Stage III (1045-1050) 

At about the same time that a mostly single row of two-story rooms was added 

along the back wall of Pueblo Bonito, a single-story one was built along the northern wall 

of Chetro Ketl Stage II (Figur~ 16). Pueblo Alto also had a similar set of rooms, along the 

eastern and western wings, interpreted as used for stordge of local or trade goods (Windes 

1987a:362-369). Yet door placement would not have been optimal for storage space, 
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especially after the outside doors were blocked, as passage would have to be across the 

room's length and taken a large proportion of the potential floor space. 

Although the old and new sections abutted and their crosswalls aligned, the only 

access between the two room blocks at Chetro Ketl would have been through the open 

space around the building or from the rooftops. Rather than using the existing rear Wall, 

the new rooms had their own; the double wall may have been necessary for an unusual 

feature "in at least (and perhaps all) rooms, [there was] a second rectangular void ... 

serving as a shaft for vertical access from the ground floor to the roof level" (Lekson 1986: 

185). As happened at nearby Pueblo Bonito, the small doors to the outside were blocked at 

some point The lack of visual continuity with the plaza area in front of the earlier 

room blocks would have complicated control of the back wall doors. Upper stories were 

later built atop Stage III, and at least one hatchway is known, for Room 93, with "a large 

step or landing in the widened south wall of the room below" (Vivian et al. 1978:5). 

94 93 101 65 60 59 54 53 46 45 44 43 

HGURE 16. Access graph for Chetro Ketl, Stage III, back row 

The depth could not be shallower from the carrier, yet the rooms are all 

interconnected; it is assumed that the same applied to the poorly preserved or unexcavated 

rooms to the west. No space is more than one step from the carrier, so it is extremely 

shallow. The mean RA of the set (0.128) converts to mean RRA of 0.464 which is a very 

integrated value, and lower than for the similar back row at Pueblo Bonito (RRA of 0.587), 

as some of those rooms linked with a single room as well. There are twelve rings, with R

Ringiness at 0.5714 (Table 23). 
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Stage IV (1050-1055) 

A second story was built over the Stages II and III rooms, the block was extended 

to the east, and an east wing extended south from the central block. The second story 

(Stage IVA) did not replicate the first story: a single large room was above Rooms 39A 

and 39, no middle row rooms were linked unlike three pairs of rooms below them, and the 

middle row connected with the back row (Figure 17). Room 62, one of the front rooms 

connected laterally to its neighbor, had multiple doorways, including aT-shaped one; its 

first story from Stage II also had had special doorway treatments. Another difference was 

the location of diagonal doorways, as the combination of Rooms 39A and 39 into one at the 

second story eliminated the possibility of a diagonal doorway between 39A and 41. But 

two more were incorporated, long before their use at Pueblo Bonito during Stage VI (1075-

1085). One may have been from Room 56-57 to the plaza; the other had a more usual 

internal location, linking Rooms 47-52 and 46. One caveat is that some walls are 

insufficiently preserved to indicate the original doorways. Upper and lower stories of the 

back row may have been linked through hatchways, as was the case for Room 93. The 

doors of the lower story were blocked at some point. The doors on the second story north 

wall may have led to a balcony, or at least a ledge, as there are cantilever beams and floor 

offsets (Lekson 1983). 

The extension to the east (Stage IVB) is little known, but the triple row of large 

rooms appears to have front-to-back doorways, but no direct access to the back of the great 

house, and some lateral doorways. The east wing, another triple row of rooms (Stage 

IVe), was added at a slightly greater than right angle to the main group of rooms. 

Doorways within the east wing are unknown, but the unit as a whole helped to define the 

plaza area, limiting activities on the east. 
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HGVRE 17. Access graph for Chetro Ketl, Stage IV, central part, second story 

The second-story addition elaborates the distributed trend of Stages II and III, as 

every space is on a ring. There are 29 rings, with R-Ringiness at 0.4203, which is a high 

degree of connectivity (Table 24). Every space is on at least one ring. Two of the more 

complex set of rings are above those of Stage II, and two of their front rooms (56-57 and 

62) are marked by special doorway treatments on the plaza. One caution is the assumption 

that all spaces in the middle row connected to those in the back row; While Lekson 

(1986: 186) said that "all rooms probably had a single-raised sill ... in each rear wall," the 

elevations in Lekson (1983) show missing walls, and a solid wall between Rooms 92 and 

93. 

The mean RRA of the set is 0.484, which is a very integrated value. The rooms in 

the middle row have the highest RA values of the set, from 0.110 to 0.117 (above the mean 

RA of 0.089), but even these values indicate very integrated spaces. The most integrated 
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spaces are the plaza area and the balcony, both with 0.037. The emphasis on potential 

movement in the central core is unusual in Chacoan great houses. 

Stage V (10501-10751) 

Construction efforts of the next stages (V -XI) are incompletely preserved, and in 

any case some involved fragmentary units, so no access graphs are possible. However, 

the visible constructi~n had an impact on movement possibilities of Chetro Ketl. 
. 

Overlapping with the Stage IV expansion of the central roomblock and creation of the east 

wing, an arc extended from the east wing to delimit the plaza during Stage V. It would 

have been built at about the same time as similar structures at Pueblo Bonito during Stages 

II and III (1040-1060). It is not clear whether it would have been built before or after the 

west wing. Lekson maintains that the east and west wings were identical in size and room 

layout: three rows of six rooms. The unexcavated cond~tion of the west wing makes even 

wall location unknown, let alone door locations. 

It is striking that at the same time that the plan of the central room block stressed 

access, the plaza area illielf would be blocked from exterior view and be less accessible 

from the outside. 

Stage VI (1050-1060) 

Overlapping with all of Stage IV and at least part of Stage V, the plaza side of 

centrally-located rooms were remodeled, possibly replacing rooms not included in previous 

stages. Because of subsequent construction, access patterns of only three rooms are 

known. The corridor-like Room 89 shared only one door with the plaza, but at least two 

with the larger Room 70. Room 104 to the west is another narrow room. The narrow 

front rooms would have added more depth to the rooms behind them and shielded activities 

from visual continuity with the plaza. Because of a double wall, Room 70 did not connect 
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with the rooms behind it. 

The east wing was also expanded to almost what would be its final extent, making 

it longer than the west wing. The arc had to be replaced to the south, underscoring the 

importance of the earlier effort to define the plaza formally and limit access. The single

story east wing expansion may have served as a gateway. The long, narrow Room 1-4 in 

the southeast corner had a door to the open space outside of the arc. Lekson claims that 

there were no doors from Room 1 to Room 2-3, or from Room 4 to Room 5. The 

condition of the wall with Room 7 makes that possibility unknown. 

Stage VII (1060-1070) 

While Stage VII may have overlapped with construction of the west wing, it had to 

follow construction of the central and east sections, because third-story rooms were added 

to the two rear rows of the central block, and second-story ones to the east wing, including 

the addition. 

The central third story was mostly lost as a result of the 1947 flood, but each room 

in the backrow over Stage IVA (but not IVB) had a door to a balcony, and a door towards 

the plaza. There were also some doors between rooms of the same row. So it is likely that 

the access graph would have looked much as the one from Stage IV did. 

Unlike the central addition, the new east wing rooms appear to have had no doors 

to the outside of the great house. The rear row rooms were not connected to each other, 

but only towards the plaza. Two doorways indicate that at least some of the middle row 

rooms were linked. The upper story of the southernmost rooms differed from the lower, 

because Rooms 1 and 2 shared a door, and 4 and 5. 

Indications are that the access patterns within the upper stories of the central and 

east rooms were different, although both had a similar relation to the plaza. 
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Stage VIII (1070-1075) 

Rather than the extensive roomblocks built during earlier stages, construction in 

Stage VIII is more fragmentary, with the introduction of two kivas in previously built 

rectangular spaces in the central block, and the building of a third (Kiva N) enclosed in 

walls in front. The dates are 10-20 years after the introduction of those elements at Pueblo 

Bonito and fall within the range suggested for Una Vida (1050-1095). Again, the effect 

would have been to make rooms in the back rows less accessible from the plaza. A 

second-story was added above rooms at the east end of the north Wall, and their access 

patterns would seem to correspond to those of the upper story of the east wing. 

Kiva N itself had a large T -shaped door on the plaza, but facing west rather than the 

usual southerly direction, although a partition waIl may have served to channel movement, 

and N also connected with Room 89. Kiva N was elevated and was later transformed into 

a Tower Kiva 

Stage IX (1075-1085) 

The single-story Room 8-9 was added at the south end of the east wing and would 

have been affected soon thereafter by the arc built across its eastern end to encircle the 

plaza. The two parallel walls known as "the Moat" enclosed a narrow space yet were 

finished on the inside, and the floor was well plastered. It appears to be a more substantial 

effort than the arcs built from about 1050 to 1075. Walls 2m. high would have blocked 

lines of sight from outside the plaza, increasing its privacy. There are no apparent cross 

walls so it may have served as a protected passageway between the east and west wings. 

Stage X (1075-1115?) 

Built at the same time or slightly later than the Stage IX southernmost room of the 

east wing and the "Moat," some of the plaza-facing rooms of Stage V were modified to 
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include two kivas within rectangular blocks at the second-story level. The west wing was 

expanded on the plaza side to enclose them. Because the access patterns of Stage V are 

totally unknown, so is the effect of the remodellings, but it is likely to have had an effect 

similar to the central block, of further restricting access to the older rooms. The increase of 

the plaza level would have had that effect in any case, although one wonders if it would not 

have been easier to keep old construction clear rather than build anew. 

Stage XI (1080-1090) 

The central block continued to be expanded at about the same time as the Stage X 

work on the west wing and in a similar way. Two large kivas, Kivas I and J, and their 

enclosing walls were built, overlapping plaza-fronting rooms from Stage VI. A smaller 

kiva, which might have been a second Tower Kiva, was built in front of the other new 

rooms but its space was later turned into three rectangular rooms (29-31). 

Along the west side of Kiva J, there was a set of four rooms, accessible only by at 

least one hatchway. The tiny Room 71A controlled access into 71, another small room, 

and into 72, which was itself connected with 74; 71A also linked the new set with the 

second story of the older Room 70. Room 71 shared a T-shaped door with Room 62, the 

front unit of an important suite from Stage IV. 

A very narrow room, 88, fronted Kiva N, eventually with lower and upper 

compartments, or crawl spaces, each accessible from the west, and the lower one was also 

divided in two parts joined by a door. The new plaza-side alignment extended to the east, 

with a series of long, narrow rooms enclosing the front of Kivas I and J. Room 73 

connected with a small room in the southwest comer of the Kiva J block, and Room 73/33 

with Room 33. The three probably had T -shaped doors on the plaza, but only the one for 

Room 73/33 is known for certain. 

The overall impression of Stage XI is of segregated spaces, with no rings apparent 
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between discrete sets. While the new plaza-fronting rooms are immediately accessible from 

the plaza, other spaces appear to become deeper. The rooftops would have gained in 

importance as a way to link the spaces. 

Stage XII (1090-1095) 

The remodelling of the central block continued after the completion of Kivas I and J 

and their associated rooms with the insertion of the Kiva G complex. Even though Lekson 

separated the two stages, he terms the differences minor. To the north of Kiva G, the long 

and narrow Room 36-37 connected with the rooms behind it, much as Rooms 71A and 71 

by Kiva J gave access to older rooms. Between Kivas G and I, Room 35 with mealing 

bins had a door to the roof level of Kiva G, and Room 28 linked with the small and 

featureless Rooms 27 and 26 to its south; it is unclear whether Room 26 connected directly 

with the plaza or only through Room 19. To the south of Kiva G, Room 17 was connected 

through Room 19 to the plaza. On the eastern side, Room 23 was linked with Room 22 

which had aT-shaped door on the plaza; the other two rooms (16 and 18) also had doors to 

the open space. 

The effect of Stage XII would have been similar to that of Stage XI, although the 

peripheral sets included more rooms. The peninsula effect of the central block and the 

orientation of the doors of its eastern rooms defined a smaller open space from the main 

plaza as a whole. 
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Only a small part of the Stage XII 

additions can be graphed and quantified; the 

rooms around Kiva G that have well-defined 

access to each other and other spaces (Figure 

18). Even though some of the rooms are on 

three small rings, the set as a whole has a 

low R-Ringiness value (0.1765) (Table 25). 

FIGURE 18. Access graph for Chetro The mean RRA of 1.234 indicates a less 
Ketl, Stage XII, around Kiva G 

integrated set than during earlier stages at 

Chetro Ketl. The most integrated spaces being the plaza (RA of 0.178) and its subarea to 

the east of the new rooms (RA of 0.222). The least integrated are the deepest rooms, 28 

(RA of 0.600) and 23 (RA of 0.578). 

Stage XIII (1095-1105) 

A second story was added to the line of rooms from Room 88 through 16, also 22, 

Kiva N and its surrounding rooms. The effect was to enclose the rooftops of Kivas I and 

J, making them less accessible and visible from the plaza. Some of the new rooms were 

linked to each other, but only Room 31 is known to have had a door to the terrace. With the 

addition of a second story, Kiva N in the central block became a Tower Kiva, a rare form 

within Chaco Canyon, also known from Kin Kletso. Kiva N had a door to Room 74 on 

the upper terrace. 

Stage XIV (1105+) 

Rooms were added along the walls of the central block's southwestern comer, near 

Kiva N. There are many doorways for such a small area Rooms 85 and 87 had doors to 

the west to the area of the plaza that was being delimited by expansion of the central core. 
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The two rooms were also linked with adjacent rooms but not with each other. Room frI 

had multiple doors to the area over Room 69/104. Room 85 had doors to the two-level 

compartments of Room 88 and to the very long, narrow room (81-105-76-32) built along 

the southern edge. The room is named the Colonnade for the unusual series of at least 

thirteen columns, providing visual access from the inside towards the central plaza, but not 

facilitating movement as the columns were set on a wall 80 cm. high. At some point, the 

open spaces were filled in to present a continuous Wall, and the room itself was 

subdivided. It is not clear whether this room connected with those in front of Kiva J (73, 

33n3, and 33) because those doors were blocked at some point. 

The arc received its final modification, rebuilt as a string of rooms open to the 

plaza, but apparently not to each other; some had firepits and bins. Whether they had doors 

to the outside is not known. but they were on the inside of the "Moat. " 

Stage XV (1105+) 

The final construction at Chetro Ketl consisted of more additions to the central 

block and the building of several discrete units, mostly kivas, in the southeast comer, with 

the overlapping of several suggesting a lengthy process. While Lekson places Rooms 20 

and 21 in the final stage, their shape, orientation, and better construction could make them 

appear to be part of Stage XII dated at least ten years earlier. In either case, Rooms 20 and 

21 were the third row built in front of Kiva 0, and like the earlier rooms to its north, Room 

20 opened to the eastern court. The new rooms were built with a common doorway, but as 

the doors with older units were found blocked, it is not known if there was direct access 

between the old and new rooms. The other central block additions continued the new 

alignment of the south wall and abutted rooms along the sides of the mini-plazas. 
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Summary 

TABLE 2. Summary of values for Chetro KetI 

Spaces MeanRA MeanRRA R-Ringiness 

Stage II 23 0.154 0.737 0.2439 

Stage III, back row 13 0.128 0.464 0.5714 

Stage IVA 29 0.089 0.484 0.4203 

Stage XII, around Kiva G 11 0.364 1.234 0.1765 

Like Pueblo Bonito and Una Vida, the great house of Chetro Ketl was expanded 

from a central core. Unlike their early stages, Chetro Ketl's was not curved. Stages II 

through IV are noteworthy for their number of rings. Stage II, at first glance typical of 

room blocks with a double row of rooms, has a variety of suite arrangements, three of 

which are on loops. Its linkages are not necessarily between adjacent spaces; one front 

room (Room 40) lacks a door to the back, while its smaller neighbor (Room 39A) has a 

diagonal as well as back and side doors. 

Stage III resembles the back row of Pueblo Bonito, and like it, had its external 

doors blocked at some point: in any case, they would have been away from visual contact 

with the plaza, would have been of more restricted access than plaza-facing rooms, and 

were likelier to be reached by hatchways and at least some doorways on the second story. 

Stage IV, built over II and III, was an unusual case of hyperconnectivity with no 

evident hierarchy. There is a striking difference in the elaboration of interconnecting rooms, 

or ringiness, from earlier and later structures. Underscoring the importance of linkages 

between rooms, the earliest known diagonal doorway at Chaco Canyon was built during 

Chetro Ketl Stage II (1035-1040) and more were added during Stage IV (1050-1065). 

There are three subsets in Stage IV that are more distributed than others, and some of their 

plaza-fronting rooms had special doorway treatments. 
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Yet later stages emphasized more depth and segregation of spaces. The 

documented evidence for doorways is too limited to make most access graphs useful, but 

the overall configurations suggest more limits on movement Arcs were built which would 

have restricted access to the plaza during several stages, most notably the "Moat," later 

reinforced by a single row of rooms. During the last stages, the additions at Chetro Ketl 

were made against the central core, unlike Pueblo Bonito where they were mainly in the 

comers and in the middle of the plaza. The projection of the central unit rooms blocked 

plaza-level entrances to some earlier rooms and defined part of the plaza into smaller areas. 

Rooms to the southeast of Kiva G had doors to such an area, whose focus could not have 

been shared by those on the western side. Rooms 85 and 87 on the west side of the 

projection controlled access in that area, including the Colonnade along the southern end. 

The Colonnade in tum may have restricted access to rooms in front of the centrally-located 

Kiva J. Although the Colonnade had visual openings to the plaza, they were unlikely to 

have facilitated physical movement as the columns were on a wall 80 cm. high, and were 

subsequently blocked. 

As with most other great houses, wings extending from the central core helped to 

define the plaza area. The access patterns of the two wings are largely unknown, the 

exception being some in the eastern wing along with its Stage VIB addition to the south. 

However, they are of unequal length and width, and two kivas were inserted into the 

western one. So internal connections may have differed as well. 

On the basis of access patterns, Chetro Ketl seems like two different sites, 

contrasting the connectivity of Stages II through IV (1035-1055), with the growing 

segregation of later construction. Its long straight backwall suggests that planning was 

important to the builders, more so than the initial stages of Pueblo Bonito and Una Vida. 

Unlike those great houses, Stage II and later construction obliterated or hid most traces of 

Stage I (1010-1030). The changes at Chetro Ketl have implications for social process. 
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Excavation History 
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Pueblo Alto was not noticed by the nineteenth-century explorers until William Jackson 

visited Chaco Canyon in 1877; he also noted stairways and a ramp leading to the cliff top. 

S. J. Holsinger made some notes (Windes 1987:1:9), and Frank H.H. Roberts two 

trenches across the trash mound (Windes 1987:1: 16), but the site was largely ignored until 

the Chaco Center chose to study it as an example of a great house. A sample of Pueblo 

Alto was excavated during three seasons in 1976-1978: "only about 10 percent of the 

rooms was eventually cleared" (Windes 1987:1:76). Suites were picked in the central 

roomblock (including Room 145) and the west wing (including Room 103 and 110). The 

court kiva (Kiva 10) could only be tested, so the only kivas excavated were Kiva 15 in 

Room 110 and a small one in the East Ruin. Two trenches were made across the trash 

mound, and four crossed the plaza. Site architecture was seen as offering "the first and best 

opportunity to identify socioeconomic resident groups ... by the use and division of space, 

room interconnectiveness, and access to specific facilities (e.g. kivas and courtyards)" 

(Windes 1987:1:55). Hence, trenching was done to locate doorways in order to identify 

room suites. Besides environmental considerations and social organization, research 

questions included the Chacoan regional context, especially since work coincided with the 

excavation of the Salmon Ruin on the San Juan River to the north of Chaco Canyon. 

Building Stages 

On the mesa overlooking the north side of Chaco Canyon, Pueblo Alto is a medium 

size great house (Figure 19), exposed to the winds and lacking the thermal advantages of 

locations along the canyon cliffs. A room block with a straight back wall was built first, 

extended to the east East and west wings were appended. An arc blocked off the main 

plaza and various structures added in its comers. Pueblo Alto remained a single-story 
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structure, with five partially contemporary buildings in close proximity (East Ruin, New 

Alto, Rabbit Ruin, Parking Lot Ruin, and 29SJ 2401). Only doors on the plaza were at or 

near floor level (Windes 1987:1:303). There was no evidence of hatchways except for 

kivas. There are many roads in the area, some for local traffic and others with regional 

implications (Windes 1987:1:95-139). 

Stage 1(1020-1040) 

The great house of Pueblo Alto was started circa A.D. 1020 on the north side of a two

room Pueblo II unit. Five room suites were built, each consisting of a large room backed 

by two smaller ones. These suites were flanked by a small two-room unit on either side. 

At least two kivas (3 and 10) and possibly a third (2) were located in front of the 

room block. 

In Stage 1B, plaza-facing rooms were added in front of the Stage 1A rooms, and they 

were fronted by a single corridor. Because of the lack of features and artifacts, Windes 

(1987:1:344-345) interpreted the large rooms as used for storage. Some floor features 

related to domestic use were found in the corridor which seems to be too narrow to have 

been used primarily for habitation or storage. The corridor served to channel traffic into the 

suites and to buffer occupants from the outside. The two "book-end" suites which had 

been equally accessible from all subsets were controlled by the corridor which formally 

joined them to the adjacent suites. The kivas continued to be used and appear to be equally 

accessible from the plaza. although the corridor adjoined on their northern edge. The 

central roomblock, with entry controlled through Room 143, was excavated as a 

representative sample because its pattern was considered to be similar to neighboring 

roomblocks as mapped. 

Rooms were added to the east end of the original room block during Stage 1 C. Three 

sets of two large rooms were each backed by one or two smaller rooms. While similar to 
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the original room block, no traces of corridors were detected, but the area was modified 

subsequently with the construction of two kivas. The addition seems a smaller scale 

version of the eastward expansion of the central unit at Chetro KetI during Stage IV (1050-

1055). 

123 128 132 136 138 144 149 150 155 156 157 
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HGURE 20. Access graph for Pueblo Alto, Stage lA, central unit 

The Stage IA roomblock's pattern resembles that of smaller sites of the same and earlier 

periods, asymmetrical but shallow, with no space more than two steps from the carrier, in 

this case the outside space that would become a plaza (Figure 20). Unlike Chetro Ketl 

Stage II (1035-1040) built about the same time, Pueblo Alto has no rings, and its mean 

RRA of 0.947 is higher, indicating less integration of the set. Within the set which has a 

mean RA of 0.213, the most integrated space is the open space (RA of 0.070), and the 

least, the two rear rooms on each side, 122 and 157 (both with RA of 0.269) (Table 26). 
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FIGURE 21. Access graph for Pueblo Alto, Stage IB, central unit 
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The Stage IA set was converted into a much deeper one with the back row being four 

steps from the carrier (Figure 21). The mean RRA increased from 0.947 to 1.421 reflecting 

the increased depth of the back rooms, from two to four steps from the plaza. There were 

only three small, shallow rings, with a R-ringiness value of 0.0526 (Table 27), which again 

contrasts with developments at Chetro Ketl despite similar locations as the core of the 

central roomblock. The access graph tends to be dendritic. 

Stage II (1020-1050) 

During Stage II (1020-1050), which largely overlapped Stage I (1020-1040), five 

rooms of the central block were subdivided in the three westernmost suites: into Rooms 

126 and 129; Rooms 134, 137, and 140; Rooms 142 and 146; Rooms 139 and 145; and 

Rooms 147 and 152. Excavations revealed that the easternmost parts of Rooms 139 and 

142 were walled off to create Rooms 145 and 146 sometime after 1030. Tie holes at the 

side of the door between Rooms 139 and 145 served to block off the smaller one from 
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Room 139 (Windes 1987:11:42). Kiva 10 was made smaller when the space to its north 

was enclosed as Room 147. The later division of Room 143 by a jacal wall precluded easy 

movement between both ends of the long narrow space. 
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FIGURE 22. Access graph for Pueblo Alto, Stage II, central unit 

Modifications were made to the Stage I rooms and the three room suites added to the 

east in Stage IC. With the new partitions, the Room 137 part of Room 134 went from 

being 2 steps to 4 from the plaza, and Room 147 from 1 to 2 (Figure 22). The mean RRA 

decreased from 1.421 to 1.212, as the back rooms of the eastern addition were less deep 

from the plaza. One of the small rings remained from Stage IB: with Rooms 160, 153, and 

159. The modifications placed the space of Room 147 on a deeper and larger ring than in 

the initial plan, when it had direct access to Room 142 and to the Kiva 10 roof. R

Ringiness dropped to 0.0220, as the room suites added during IC were dendritic (Table 

28). 

Construction of the West Wing during Stage II (1020-1050) overlapped that of the 

central rooms. The West Wing's double row of habitation rooms fronted on the plaza, and 

was not built with a direct connection to the row on the outside (Figure 23). Part of the 

West Wing was selected for excavation, although the wing's "perceived symmetry was not 
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quite achieved by the builders" (Windes 1987:II:173). Construction of Rooms 103 and 

110, used for habitation, had been episodic. The south end of Room 103 was partitioned 

off "after Floor 3 was abandoned" and the door in the partition blocked "during or before 

use of Floor 2" (Windes 1987:11:219). The north wall door of Room 103 also appeared to 

be a later remodelling. 

The West Wing was deemed to offer the "best evidence for habitation suites in the A.D. 

1000's of any excavated great house in Chaco Canyon" (Windes 1987:11:359). Windes 

contrasted the growth by accretion of the small houses with the planning evident in the 

great houses, although the great house households lasted fifty years or less. Yet the 

remodellings underscore the fact that the original plan had to be modified to meet new 

needs. The plaza-side suites are shallower than the standard Pueblo unit. 

Rooms in the West Wing's exterior row were connected to each other, but the ruined 

condition of the outside walls made it impossible to verify whether they had doors to the 

outside like similar rooms in the East Wing. Noting the association with the adjacent road, 

RS 33 which goes to Pueblo Bonito, and also the lack of features in the one exterior-row 

room excavated, 229, Windes interpreted the rooms as used for storage of trade goods. 

The date given for completion of the West Wing, 1050, coincides with the beginning of 

road-related refuse (Windes 1987:1: 137). Access through the room's length would not 

have provided as much potential storage space as through the width. Ease of access is 

important for many storage needs, yet whatever was stored in the deepest space would 

have been awkward to carry in and carry out through all the the intermediate spaces. It is 

not clear whether the door linking Room 106 and 105 was part of the original building or 

secondary (Windes 1987:1:350). The door made Room 106 only two steps from the main 

plaza (through Rooms 102); without it, the room would be in the deepest space of the 

subset from the plaza. 
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FIGURE 23. Access graph for Pueblo Alto, Stage II, west wing 
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Most rooms in the new west wing were very shallow from the plaza, but the rooms 

along the western wall were very deep, so the mean RRA is 1.813, higher than the earlier 

stages at Pueblo Alto. The outside row is much harder to control from the plaza as it was 

removed from visual contact. On the other hand, access could have been easy to control 

from one or more rooms along the northwest comer, rather than letting each room in the set 

have a door to the outside (which is impossible to know from the state of the walls). Room 
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106 was nine steps from the plaza, and had a mean depth of 7.66, even though it shared a 

wall with Room 102, a long room with its own door on the plaza; the RA of Room 106 is 

the highest of the set, 0.766 (the set's mean RA being 0.408) (Table 29). The unusually 

long Room 105 has one of the highest RA values of any room not along the western wall, 

0.439, and Room 113, the other, 0.520. There is only one small ring, linking Rooms 103 

and 104 and the plaza, so R-Ringiness is 0.0286. 

Stage III (1040-1060) 

The East Wing, added during Stage III (1040-1060),was considered by Windes to be 

in many ways similar to the West Wing. While overall dimensions are close, room patterns 

differ. Two suites facing Plaza 1 conform to the standard pattern of a large room backed 

by two smaller ones which appears to be absent from the West Wing. Kiva 6 is centered 

over their probable joint wall but appears to have been part of the original construction; it 

may have been a tower, which would be an unusually early manifestation of that form 

(Windes 1987:1:166). The East Wing has no equivalent of the long Room 105. The map 

as drawn shows more exterior doorways for the outer row of rooms and a direct link 

through Rooms 188, 187, and 186 between both plazas. The Plaza 2 area was crossed by 

several roads, including the Great North Road and its extension. One (RS37) is aligned 

with one door, but the road appears to be local, as it ends 430 m to the east of the East Ruin 

(Windes 1987:1: 101). 

Another road-related structure added during Stage III was a block of four rooms (or 

two sets of paired rooms) with doors open to Plaza 1. They may have been located on an 

early version of the arc that ultimately closed off the plaza, and they are just east of the 

terminus of the road leading to Chetro Kett. Rooms 225 and 226, located at the northern 

end of the West Wing rooms that may have been road-related, may have been enlarged at 

this time. At the same time that roads presumably brought non-inhabitants to Pueblo Alto, 
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access to the main plaza was being reduced. 

180 

AGURE 24. Access graph for Pueblo Alto, Stage III, east wing 

Not only does the access graph of the East Wing (Figure 24) look quite different from 

that of the West Wing (Figure 23), the numbers are quite different, even though the number 

of spaces in the set are close (20 and 22) (Table 30). The East Wing's mean RA is 0.235, 

and its mean RRA of 1.098 indicates that it was a more integrated unit than the West Wing, 

with 1.813. Instead of one small ring, it has six, resulting in R-Ringiness of 0.1538. The 

most integrated spaces after the main plaza (0.133) are along the south wall (0.138) and 

Plaza 2 (0.148). 

Windes (1987:1: 169) stated that "A road-related function is also suggested for the 

exterior row of West Wing rooms because of similarity with the East Wing". Yet the 

distributed pattern of the exterior row of the East Wing suggests different needs from the 

West Wing; access was facilitated by the number of potential routes to most of the rooms. 
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Unlike the West Wing, there is a direct route between rooms along the outer wall and those 

along Plaza 1; only the open spaces and Room 192 have lower RA values than the spaces 

providing the link, Rooms 186-189, with RA of 0.195-0.200. The deepest space from the 

perspective of Plaza 1 is Room 180, five steps away, with a Mean Depth of 4.48 and RA 

of 0.348, which contrasts with Room 106 of the West Wing, nine steps away, with a Mean 

Depth of 7.89 and RA of 0.766. 

Stage IV (1~0-1100) 

During this stage, Kiva 10 was abandoned, but three other kivas enclosed in walls were 

added in the northern comers of Plaza 1. In this process, some earlier rooms along the 

front of the great house were covered. The kivas postdate similar structures at Pueblo 

Bonito (1050-1060) and Chetro Ketl (1070-1075) but may be contemporaneous with Una 

Vida (1050-1095). While earlier access patterns are obscured by their construction, it is 

highly likely that access was blocked to some of the earlier rooms. 

While Lekson (1986:1W, 209) places the arc closing off the plaza and structures on its 

south side as dating from after 1100, Windes (1987:1:170-171) interprets them as part of 

Stage IV. He also includes walls extending from three comers of the great house and a 

fourth wall on the south side of the arc, going between two spur roads. The North Wall 

seems anomalous as it cut off direct access to the Great North Road and several other 

roads. Along with Major Wall 2 which extended from Other Structure 5, an elaborate 

stairway at the southeao;t comer, to a trash mound, it delimited Plaza 2. At the same time, 

the arc and the second wall made Plaza 2 much less accessible from Plaza 1, although 

access was maintained through Rooms 186-188. Access to Room 192, which had been 

built with doors on the plaza and the south Wall, was further limited by a wall stretching out 

into the plaza south of Kiva 12. 
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AGURE 25. Access graph for Pueblo Alto, Stage IV or V, east wing 

With Plaza 2 cut off from Plaza 1, the East Wing became more segregated (Figure 25), 

with a RRA of 1.758, compared to 1.098 as built originally. The value of the deepest 

space, Room 169, went from 0.314 to 0.562, and its mean depth from 4.14 to 5.78 (Table 

31). The loss of access along the south wall led to a drop in the distributed nature of the set 

to 0.0303 from 0.1538, leaving only one deep ring. 

Yet the exterior row of the West Wing became much more accessible from the main 

plaza sometime in the late 1000s or early 1100's after the habitation rooms of the West 

Wing were abandoned (Figure 26). Most of Room 110 was transformed into Kiva 15, and 

its southern end was converted into a passageway, Room 109, with masonry steps leading 
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into Room 112 which then had a doorway punched through to Room 229. As for the East 

Wing, the route around the south wall was blocked by the arc and a wall extending from 

the outer comer. Access to some rooms at the southern end of the \Vest Wing appears to 

have been blocked at this time. While a door from Room 105 to 106 was made sometime 

after the initial construction, the late modifications seem to block the doorway from Room 

102 to the plaza, and from Room 107 to Room 108, so Rooms 105-107 would have been 

inaccessible. 

FIGURE 26. Access graph for Pueblo Alto, Stage IV or V, west wing 

With the creation of the passageway Room 109, most of the exterior row rooms were 

fewer steps from the plaza, although they remain segregated. The west wing's mean RRA 
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actually decreased to 1.625 from 1.813, and both are highly segregated values. Although 

the sets have different numbers of spaces their RA values for the two stages indicate the 

impact on individual rooms. While the RA value of Room 229 went from 0.485 to 0.286, 

the RA of Room 226 went from 0.310 to 0.582, as the relation of each room in the exterior 

row was reversed. Rooms 109 and 112 were the most integrated of the set (RAs of 0.264 

and 0.253 respectively, much lower than the mean RA of 0.421 (Table 32). 

Stage V (1100-1140) 

During the final Stage V (1100-1140), amorphous constructions were added in the 

plaza, mostly in the comers between the roomblocks and the are, and along the southern 

plaza-facing rooms of both wings. One set of six "rooms" was also placed in the middle of 

the western end of the plaza. With one minor exception, no new construction was placed 

near or against the central rooms of Stage I and II. While the location of the kivas in front 

of the East Wing rooms is reminiscent of early stages, with kivas separated from 

roomblocks, the rectangular units along the West Wing blocked access to those rooms 

Windes (1987:11:361) concluded that from 1100 to 1140, there was "a major reorganization 

of space and use of the West Wing area that reflects the impact of major social changes at 

the site." The location of all final construction within the plaza hints that the space 

delimited by the great house wings and the arc was still considered important. Unlike other 

Chaco Canyon sites, there was virtually no evidence for reoccupation in the BOOs. 
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Summary 

TABLE 3. Summary of values for Pueblo Alto 

Spaces MeanRA MeanRRA R-Ringiness 

Stage IA 20 0.213 0.947 0 

Stage IB 31 0.253 1.421 0.0526 

Stage II, central unit 48 0.166 1.212 0.0220 

Stage II, west wing 20 0.408 1.813 0.0286 

Stage III, east wing 22 0.235 1.098 0.1538 

Stage IV, west wing 15 0.421 1.625 0.0400 

Stage V, east wing 19 0.406 1.758 0.0303 

Pueblo Alto conforms to the genem1 Chacoan pattern of a great house generated from a 

central roomblock, with two wings eventually closed by an are, and finally with dissimilar 

constructions within the enclosed plaza. 

Started at about the same time, Pueblo Alto and Chetro Ketl share some similarities of 

plan, such as a straight back wall. But room connections in early stages were different. At 

Pueblo Alto, there was little east-west access between rooms until more doors were added 

in the late A.D. lO00s or early A.D. ll00s, which was later than at Chetro Ketl. While 

more distribution is created by the remodelling, it is hardly on the order of the Chetro Ketl 

example, which is also centrally located in the eventual ovem11 plan. The differing syntax 

of the great houses would indicate different social needs and could relate to a system built 

on complementarity rather than similarity. 

The patterns within the east and west wings differ despite external similarities which are 

greater than those at Pueblo Bonito and Chetro Ketl. Despite a narrow width, the west 

wing is highly segregated, with no direct access to the plaza when first buil t. While some 

of the plaza-fronting rooms of the east wing form shallow "dead-end" sets, others are on a 

deep loop that relates to a second plaza area to the outside of the great house. Access to that 
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area was limited in Stage IV, and connectivity decreased for the east wing. 

There is a trend in later stages to restrict access to the plaza and channel movement in 

definite ways. Existing rooms are also subdivided, leading to a more segregated plan. The 

emphasis is on limiting movement rather than on promoting interaction. While roads 

ostensibly brought more people and goods into Chaco Canyon, the layout of Pueblo Alto 

after 1050 seems designed to keep strangers oul The exterior rooms of the West Wing in 

particular may be a case of "tradesmen's entrance at the rear." In the final stages of 

construction and occupation, the space enclosed by the great house room blocks and the arc 

continued to be important even after the spaces within the room blocks were blocked off or 

no longer used. 



PUEBLO DEL ARROYO 

Excavation History 
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Pueblo del Arroyo was first excavated by S. J. Holsinger while he was 

investigating Richard Wetherill's activities at Pueblo Bonito. Holsinger claimed to have 

found a gateway in the arc of rooms closing off the plaza. Major work was funded by the 

National Geographic Society between 1923 and 1926. While Neil Judd was preoccupied 

with the excavation of nearby Pueblo Bonito, Karl Ruppert supervised the excavations of 

Pueblo del Arroyo. The Judd-Ruppert excavation "cleared 44 of the 58 [up to 65] ground

floor rooms [in the central and southern blocks], seven" kivas [of a possible 17], and 

various external accretions" (Judd 1959:49). In 1950, R. Gordon Vivian (1959) and 

Leland Abel undertook further exploration and stabilization for the National Park Service, 

concentrating on the tri-wall structure and contiguous buildings outside the great house. 

Building Stages 

Located on the edge of Chaco Wash which inspired its modem name, Pueblo del 

Arroyo (Figure 27) was built late in the Chaco Canyon great house sequence; major 

construction occurred between 1060 and 1109. It was the only great house in Chaco 

Canyon built in the floodplain. The building started with construction of a triple row of 

rooms. Massive wings were added on either side of the original room block, defining a 

plaza area. The area in front of the original roomblock was then filled in with construction 

emphasizing kivas, and a row of rooms arced from wing to wing closed off the plaza area. 

Despite its reported late start and short sequence compared to Pueblo Bonito and Una Vida, 

the central core of Pueblo del Arroyo was remodelled several times, and many beams had 

to be propped up to help support up to four stories. During the final occupation comers of 

the plaza were filled in, a round tri-wall structure and nearby rooms were tacked on to the 

great house's western side, and a single row of rooms was built along the south wall. 
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Stage 1(1065-1075) 

Pueblo del Arroyo was started around 1060-1075 and was the only new greathouse 

built at a time dominated by "very large and probably continuous construction events at 

Pueblo Bonito" (Lekson 1986:261). Building at Pueblo Bonito included the Stage IV 

filling in the gap between the eastern wings and the construction of possible "storage" 

rooms along the back wall, and the Stage V false start of the Northeast Complex. Chetro 

Ketl was also being expanded during this time, so much construction was concentrated in a 

small portion of Chaco Canyon. 

Like most other great houses, what would become the central roomblock was built 

first. The common Pueblo pattern of larger rooms backed by smaller ones with raised-sill 

doorways recalls earlier construction (Lekson 1986:70) and looks like the standard "family 

suite" of large rooms backed by two smaller storerooms. Three rows of rooms were built, 

with 35,44,47,52,55 defining the front of the great house (Lekson 1986:210-220). The 

rear two rows were two stories, and the front row single. There are four possible room 

suites, three of which are readily identifiable (Figure 28). 

One of the more obvious sets was one recognized by Judd (1959:52): Rooms 44 

backed by 45 and the smaller 42 and 43, which could suggest clan occupancy. The 

second-story 44B had one of the four hatchways found at Pueblo del Arroyo, rare proof of 

the connections often assumed between different stories. The "front" Room 44, "altered at 

least twice during occupancy," must have had a door in the east wall before Kiva F was 

built (Judd 1959:31). The doors to the storerooms were unusually unequal in size (Judd 

1959:31), perhaps because their placement was uneven. 

Besides the Room 44 sequence, Lekson (1986:220) mentions one from Room 55: 

"Although doorway patterns run from front to back, there is no clear pattern in the 

arrangement of the rooms connected by those doors ... The total floor area represented by 

both the Room 44 and 55 suites is similar, i.e., about 90-100 m2
;" however the 55 suite 
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does appear much larger because 44 and 43 were made smaller in later remodellings. 

Room 55, the largest front row room, had mealing bins on at least two floors (five on one 

were inaccumtely restored by the Zuni workmen). It had two doors that would have been 

on the plaza. The western door of 55 led to 54 which controlled access to 53 and 51, the 

latter the only way to reach SO in the back row, and 52 in the front row until it was filled 

and the door blocked. The Walsh map (Judd 1959:Fig.2) shows a door in 54's north wall, 

but no details are available on the room to know if it could have been to the outside, or to 

the later northern wing. Judd's tests showed a razed Kiva at the north end of 55; would it 

have been part of Stage I, destroyed when the northern wing was built? If so, its location 

to the side mther than the front of the building would have been unusual and might explain 

the north door and the set's greater depth than that of the centmlly-Iocated 44 sel The shale 

layer of the razed Kiva was the only instance at Pueblo del Arroyo (Judd 1959:47) of what 

Judd (1964: 194) "repeatedly noted in and under Late Bonitian buildings" at Pueblo Bonito. 

A third apparent set of connected rooms was linked to the plaza via the space to be 

occupied by Kiva D. Unlike 55, it had direct access to the front room to its south, 35, and 

both provided the sole entry for the two back row rooms, so Room 33 was unusually deep 

like 52 and SO. A kiva abandoned before completion waC) in the space in front of the front 

of the southernmost room block, where Room 36, 40 and two adjoining rooms would be 

built during Stage II. The fourth possible set of connected rooms was obscured by the later 

construction of a "ceremonial chamber" in Room 47, and then Kiva E which covered four 

rooms (Judd 1959:36); like the 55 set to its north, it was larger than the two suites to the 

south. 
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AGURE 28. Access graph for Pueblo del Arroyo, Stage I 

The access graph of the three suites where access is obvious (cut of four possible) 

show all to be segregated and asymmetric but to have varying relationships. At least two 

show great depth (up to four steps from the open space), unlike the common pattern of the 

relatively shallow basic Puebloan set (with two or three steps). Mean RA is 0.329 for the 

19 spaces with known linkages (Table 33). The mean RRA of 1.424 indicates a less 

integrated set than was the case for the early stages of some other great houses, and is 

almost identical to Pueblo Alto IB's (1020-1040). There is only one small ring so the 

distribution value is 0.0303. Room 55 and the space later occupied by Kiva D share the 

lowest RA score of any enclosed space in the set, 0.209, reflecting their being the access 

point for five rooms each. Room 55's RA value'also underlines the importance indicated by 

its size, number of doorways on the plaza, and location along the only ring of the set. 

Stage 11(1095-1105) 

Following the pattern of most other great houses, wings were appended to either 
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side of the central room block at Pueblo del Arroyo during Stage II (1095-1105) and at 

least four rooms were added to the front of the central Stage I rooms. While similar to the 

Chetro Ketl and Pueblo Alto wings, the proportions were much different, creating a much 

more restricted plaza space fronted by the original rooms. The effect is underscored by the 

plaza walls converging, while at Pueblo Alto, the wings were set at greater than a right 

angle to the original block. Stage II at Pueblo del Arroyo followed the massive expansion 

of Stage VI at Pueblo Bonito when both wings reached their southernmost extension and 

many interconnected rooms were built in the eastern wing, and overlapped with Stage VII 

when the plaza was closed by a row of rooms, bisected by another, and diminished by 

construction in the outer comers. 

Lekson (1986:220) included as part of the south wing the block of four rooms 

appended to its north on the plaza side, but it seems more like an amplification of the 

original room block. Room 41 linked the plaza and Rooms 37 and 40, which were also 

connected through 36. While Lekson sees this as the only plaza-side addition to the 

original roomblock, the areas to the north may also have been built up during Stage II 

before being remodelled into five sets with kivas in Stage III. Recessed stairways in 

Rooms 44 and 55 providing access to the second floor may also be part of relllodellings 

during Stage II. 



39 

Pre-D 
44 

-'-'-'-'-0 
40 ! 62 

• i 
i 
i o 

/' Pre-J 
./ 

/ 
./ 

./ 

AGURE 29. Access graph for Pueblo del Arroyo, Stage II, central 
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The additions made in front of the central roomblock (Figure 29) affected at least 

one of the suites from Stage I, increasing the RA values of the back rooms (such as the 

deepest, Room 33, from 0.503 to 0.606) (Table 34). The Stage IIA mean RA is 0.358 for 

the 13 spaces, a smaller set that could be graphed for Stage I. Its mean RRA of 1.297 is 

somewhat lower than for Stage I, but both are highly segregated. The front rooms are on 

two rings while the back rooms have a dendritic pattern, which is often the case for 

divisions into public and private space. Room 40 has the lowest RA value of the set, 

0.182, rather than the plaza area, which at 0.394 is above the mean RA set, 0.358. 

Distribution value is 0.0952. 

Lekson (1986:220-222) finds the north and south wings of Stage II Pueblo del 

Arroyo as "remarkably similar in plan" although the published maps do not show matching 
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rooms. Lekson does mention that there are two large kivas in the north wing (Stage lIB), 

and only one in the south (Stage IIA), and that the north wing may have stood only three 

stories tall, while the south one was four stories tall. The south wall of the central room 

block was kept intact while the north one was remodelled. The outer wall of the south wing 

may have had a balcony, and projecting beams of the north wing could have supported 

one, but Mindeleff s 1887 photographs of the outer wall of the north wing do not show 

doors (Judd 1959:53). 

In the south wing, Judd recognized 

"a ... grouping [that] would have joined the three western 
pairs with the four rooms adjoining on the north [25-28], for 
all ten are connected by doors and these doors are repeated 
not only in the second story but, where walls stilI stand, in 
the third story also. Presence of Kiva C prohibited north 
doorways in the first and second stories of Rooms 20 and 
21" (Judd 1959:22). 

Kiva C was "purposely raised until its flat roof provided a dooryard for occupants 

of third-story houses adjoining" (Judd 1959:88) yet the ceiling height was only 10 feet. 

The doorway of Room 19C above Kiva C, was restored, as well as the open south door of 

28B (Judd 1959:Plate 18). 

Room 24 had the only ground-level door to the outside along the backwall, a T

shaped door "sealed early" (Judd 1959:7), "with no attempt toward disguising" (Judd 

1959: 17). Room 24 was connected to a number of rooms in the southwest comer. 

Another room on the loop, Room 10 (originally part of Room 9), had a door to the outside 

in the south wall which was filled in with the same "close-fitting, laminate sandstone 

masonry" of the wall itself (Judd 1959:101), so its direct access to the outside may have 

been only for convenience during construction. 

The western half of the upper level and the lower level of Room 8, in the 

southwestern comer, had been looted, with a hole broken in the southwest comer to reach 

the lower level. The looters had also gone through what appeared to have been a sealed 
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door in the east wall (Judd 1959:8), and aT-shaped door opened into the second-story 

Room 9B-III to the east (Judd 1959:9). A doorslab was recovered, presumed to have 

fallen from 8B-I, indicating that it would also have been accessible through a hatchway 

(Judd 1959:10). A comer hatchway was also located in the southeastern comer of Room 

20 next to Kiva C, and Judd (1959: 17) felt that "similar hatchways doubtless were far more 

common at Pueblo del Arroyo than our data indicate," with Room 21 likely to have had the 

same arrangement. 

Room 9 was originally a single long and narrow room stretching along most of the 

length of the southern wall. The first-story room was "later subdivided into three and 

possibly four rooms (Room 9-11). Judd mentions a possible door from Room 9 to 13 but 

not to 14, although the Walsh map (Judd 1959:Fig.2) only shows the latter. Because of 

the artifacts that were recovered, Judd felt that families lived on the upper levels, using the 

lower ones for storage, including material used for ritual such as five thin sandstone 

tablets, and one burial, "a youth of 15 or 16 [who] died on his sleeping mat in the middle 

of the room [13AJ" (Judd 1959: 18). 

The level above Rooms 9, 10, and 11 was divided into six rooms. Rooms 9B-I, 

9B-II, 9B-III do not connect with each other, but each with the room to its north. 9B-III 

had two T-shaped doorways, one to 8B-I, the other to the roof of Room IB (Judd 

1959: 13), which was not supposed to have been built until later. The latter door was 

remodelled, raising the sill, but adding a step. Lekson (1986:222) thought that the T

shaped doors from 9B-III and lOB could indicate a balcony from the second-story rooms. 

The second-story south walls of Rooms 9 and 10 had been especially hard hit by visitors 

who used lintel poles for fuel, hastening doorway destruction (Judd 1959:Plate 15A). 

Also on the loop from Room 24, Room 27 has the same plan on three and probably 

four levels, linking rooms to the east, west, and south. The facing first-story doors were 

"carefully blocked," the east one from inside the room, the west from the adjoining Room 
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26, so the only access was to dark and poorly ventilated basement rooms, 23 to 15 to 9. 

The large Room 28 lost its access to Room 27, retaining the link to 9 through rooms to the 

south. Although adjacent to Room 24 on the plan so direct access would have been easy to 

build,23 is at the furthest distance on the loop, being four steps away. 

With Rooms 29-32, Judd (1959:25) found "another isolated block of rooms!" Yet 

the size and shape duplicated the rooms to the south, 25-28, which were on the Room 24 

loop. While 29-32 connected with each other, they had no doors to the rooms to the north 

or to the south, and it was not known for sure if they had hatchways. But it was one set 

that he mentioned as having possible clan affiliations (Judd 1959:52). Judd was 

particularly puzzled that one-half of an obsidian blade was found in Room 32, and its tip in 

28, which was adjacent but lacked direct access; the blade may have been lost during 

construction or fallen from upper levels. 

While the south wing was seemingly built as a single planned unit, the buttressing 

necessary to prevent the collapse of the southern wall and the propping up of beams show 

an experimental quality. The south wing masonry was "among the best in the village but is 

rather mixed as to type" (Judd 1959: 17). Judd saw the plan as "an architectural mistake" 

because the south wall had to be buttressed before reaching ceiling height, but long, narrow 

rooms are also evident at Chetro Kett. Yet Chacoan builders were experienced in multi

story construction before ever starting work at Pueblo del Arroyo. 
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FI GURE 30. Access graph for 
Pueblo del Arroyo, Stage II, 
southwest comer 

232 

As the north wing has not been excavated, 

internal door connections are unknown, so 

access graphs are only possible for the south 

wing. Even there, not all routes are clearly 

visible so the graph (Figure 30) only treats the 

interconnected spaces in the southwest comer. 

Rooms 29-32, not included in the access graph, 

were similar to Rooms 25-28 in size and shape, 

but their lack of direct connections to other south 

wing rooms indicates that they were used in a 

different way. While the open space is normally 

the most integrated space in most sets, in this 

example, it is the least, at 0.500, so the blocking 

of Room 24' s T -shaped door in the back wall 

would not have had as great an impact on the 

suite as it seems (Table 35). Despite the presence of two rings, the set has a low 

distribution value of 0.0952, and mean RA of 0.336. The mean RRA is 1.217, which is a 

segregated value. 

The long and narrow Room 9 has the lowest RA value of the set, 0.273, shared 

with Room 27. Room 9A was originally III feet long, or extending along most of the 

southern wall of the addition, and was later subdivided, creating Rooms 10, 11, and 

possibly a third room, so Room 9 may have provided access to Rooms 13 and 12 and the 

two unnumbered ones to the east Thus Room 9's RA value may have been even lower; its 

corridor-like nature is also indicated by the widths of Rooms 9-11, the narrowest of the 

excavated rooms as built originally. Judd (1959:22) had singled out Room 27 as 
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"representative of the best at Pueblo del Arroyo," with the plan replicated on three and 

probably four levels, linking rooms to the east, west, and south. 

Some structures associated with the great house would date from Stage II or later. 

Judd noted two walls, one extending from the southwest comer of Pueblo del Arroyo 

towards the creek which had washed most of it away. The other, running parallel to the 

south wall as mapped by Jackson. may have been a water control device (Judd 1959: 120). 

The wall from the comer has some similarity with walls extending from the East Wing at 

Pueblo Alto during its Stage IV (1080-1100), which overlapped the Pueblo del Arroyo 

Stage II (1095-1105). It too would have restricted access between rooms along the outside 

walls of the wing. 

Stage III (1105+) 

Stage III (1105+) for Pueblo del Arroyo, as defined by Lekson (1986:222-223), 

compresses what may have been a more complex building sequence, especially for Stage 

IlIA's late plaza-facing structures in front of Stage I, "a maze of irregular rooms in and 

around" Kivas G, I, J. Rooms in the central section show "repeated alterntion and revision 

of the basic plan" (Judd 1959:25). Judd stated that when Kiva D was built, Rooms 35, 39, 

and 40 lost direct access to each other and 39A was then used for waste disposal 

(1959:25). The more northern sets of the original roomblock had more extensive 

remodellings. The quadripartite division of the Stage I roomblock may have been 

continued, as there are three doors to the plaza, (in the spaces marked Rooms 63,64,41) 

and may well have been a fourth obscured in the building of Kiva I. 

Room 44, the front room of the original roomblock, was "altered at least twice 

during occupancy;" it probably had a door in the east wall before Kiva F was built, and 

then a higher one, accessible from a built-in stairway placed upon the second floor (Judd 

1959:31). The four steps in 44 had been "repeatedly resurfaced," and five more steps led 
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through the door and passageway to the roof level of Kiva F (Judd 1959:Plate 9A). When 

the floor level was brought up to the height of the lowest step, the sill of the west door had 

to be raised, leading Judd (1959:33-34) to observe that "the architects of Pueblo del Arroyo 

were not bound by inflexible rules. To them a stairway was not so much an expression of 

their art as a means toward an end." After completion of the ceiling, a small hatchway had 

been cut in the southeast comer, and subsequently closed. Room 44A was last used as a 

dumping place, not only for foodwaste but also an unusual bowl and part of a macaw. The 
. 

second-story Room 44B had at least three of its four doors blocked, including the T-shaped 

one overlooking Kiva D (1959:35). 

Room 41, which had three mealing bins, had been built on the plaza in Stage II. 

Like Rooms 44 and 55, 41 also had a recessed stairway for access to the second story 

(Judd 1959:52). When Kiva J was built to its north, the blocked door was replaced by a 

higher one, with "four built-in steps ... to the court at the kiva roof level" (Judd 1959:28), 

used often enough to be remodelled. Access to Room 40 was lost when a young man was 

buried in the southwest comer of 40, all of whose "doors not previously blocked were 

sealed with coarse stonework" (Judd 1959:27). 

Like Room 44, Room 55, the northernmost front room of the original roomblock, 

had changes in access to the east, as the first two doors were reduced and eventually 

blocked, and the other two related to the later Kiva H. The northernmost "gives access to 

storage space improvised between Kiva H and the old house walls enclosing it" (Judd 

1959:44). The southernmost, and most recent, led to the rooftop of Kiva H, with a 

makeshift step made from "a large block of sandstone, slightly used as a metate." Five 

dismantled mealing bins were reassembled by the Zuni workers (with more enthusiasm 

than accuracy). When the east door of 51 was blocked, "a narrow, vertical passageway" 

led to 52B (Judd 1959:41; Plate 13B), with its use made easier by a masonry platform at 

the base and a recessed landing at the top. Judd felt that the work was done in haste 
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because the stonework was coarse. During Ruppert's excavation, the rest of the second

story east wall collapsed, taking along the possible south jamb of a door. 51A was last 

used as a dumping place, mainly of groundstone. Room 528 had a cedar block possibly 

placed as a step to its east door which was eventually closed with masonry (Judd 1959:43). 

Rooms 46 and 47, of the fourth room suite of the Stage I roomblock, had been 

replaced by "ceremonial chambers" and eventually Kiva E (Judd 1959:35-36). There had 

been three previous versions of Kiva E, one heavily salvaged for building stones and Kiva 

E itself had its bench replastered at least twenty times (Judd 1959:66), indicating that the 

area was used over a period of years. A hatchway in the southeast comer of Room 46 

provided access to a cramped storage area (Judd 1959:Plate 68). The north wall for 

Rooms 46 and 47 indicated on the ground plan was actually built on their loose fill, rising 

"to block two doors in the second story, 468," the one between Room 46B and 478 being 

T -shaped (Judd 1959:36). The new north wall abutted a north-south wall that bisected 478 

into two unequal parts, and which was removed after settling, leaving an uneven floor in 

the room (Judd 1959:37; fig. 11). The eastern portion of 47B had blocked doors in the 

east and south walls. 

Placing Kivas F, 0, H, and I in rectangular blocks resulted in several small storage 

spaces in the empty comers. Rooms 56-58 are really shallow alcoves on the second-story 

built after Kiva H. The smallest, Room 56, had a stepped doorway down to 55A and a 

doorway, later blocked, to 57. A test of the east wall of the L-shaped and smoke-stained 

Room 58 revealed a 6-foot tall T -shaped door linking spaces used for Kivas H and I. 

In the leftover space around Kiva 0, there is Room 59, "an inexplicable structure at 

the northwest comer of the square enclosing Kiva 0" (Judd 1959:47). The unroofed (and 

unnumbered) space to its south would have been an outdoor workroom, "at the same level 

as the floors in 60 and 61, ... 15 inches above the floor of Kiva E on the west but 11 feet 5 

inches above that of Kiva 0" (Judd 1959:48). In the southwest comer, Rooms 60-61 are 
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again more like closets than rooms, built upon fill. Judd does not discuss Room 63 with a 

blocked door on the plaza. In the leftover space to the north of Kiva J, Room 65 was used 

for storage of corrugated pots although it was plastered. 

33 42 45 52B 50 

63 

FIGURE 31. Access graph for Pueblo del Arroyo, Stage III, central 

The complex building sequence of the central room block raises the problem of 

contemporaneity of room relationships. For instance, Room 44 had a stairway to the top of 

Kiva F, yet the building of Kiva F would have cut off Room 44's only first-story route to 

the plaza. For a possible configuration at some point during Stage IlIA (Figure 31), the 

RA value, 0.335, continues to indicate a somewhat segregated system. The Stage IlIA 

construction is in marked contrast to the Stage II south wing with a set of interconnected 

rooms. As during Stage II, Room 40 remains the most integrated of the set, at 0.163, 

while the backrow Room 33, the least, 0.503 (Table 36). No rings are evident. 
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The Stage IlIA complex would indicate greater segregation of activities. Access 

previously possible on the ground level was cut off by the construction of kivas. The 

graphs of known access points are dendritic, with deep spaces. Access from the roof 

through hatchways would show a similar pattern. 

During Stage I1IB, an arc of rooms, one story tall and probably one room wide, 

blocked direct access to the plaza. Judd failed to find the gate from the east claimed by 

Holsinger. Because Pueblo del Arroyo was a walled town, and nearby Pueblo Bonito had 

strengthened its defenses in later years, Judd concluded that "fear of aggression was the 

cause," with "recurrent enemy attacks and discontent caused by a dwindling food supply" 

(1959:7). The arc would have cut off the plaza from easy access to the outside at the same 

time as the space within was becoming more segregated. 

Stage IV (1110+) 

Stage IV, after 1110 and "perhaps to 1140" (Lekson 1986:223), coincides with the 

McElmo phase (Vivian and Matthews 1965) but Lekson maintains that it is a later Chacoan 

building form, with the transition evident at Pueblo del Arroyo where recycled stone was 

used extensively. During Stage IVA, a maze of rooms was built in both comers formed 

inside the front arc, but they have not been excavated. Stage IVB additions were a large 

McElmo-style tri-wall and the complex extending to the south between it and main 

building. Vivian (1959:65) noted the "distinctive, light-colored amorphous stone" used "in 

late remodelling and the filling of dooIways," similar to that used for the later structures 

bonded to the west wall. 

Built from recycled stone, the tri-wall is one of the largest of such buildings 

known, with a diameter of 73 feet. It may never have been completed and had been partly 

dismantled, "robbed of its faced building stone in prehistoric times" (Vivian 1959:63). The 

Chaco Wash also eroded away the western part of the structure. The dense and compact 
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fill, mainly from rubble wall cores mortared with adobe, made interpretation difficult. 

Where Judd (1959: 110) had noted only one possible door, from the southernmost room in 

the outer circle, Vivian interpreted the outer and middle circles to have partition walls 

stopping short of the innermost Wall, allowing passage to the next room. He found no 

discernible opening between the circles, the innermost core, or to the outside. Against the 

innermost wall, there were "portions of a flags toned walk 6 feet wide ... ,Though only parts 

of it remain at the northwest and southeast, it probably was originally continuous" (Judd 

1959:63). Doors were "more or less complete .... 1.5 feet in width; the tread is 1.3 feet 

above the floor" (Judd 1959:64). Vivian (1959) noted resemblances to the Hubbard Site at 

Aztec, although Hubbard only has doors between some of the rooms in the outermost 

circle, linking no more than four at a time. 

During Stage IVC, seven rectangular rooms, "obviously ... not part of the original 

community" (Judd 1959:96), were built against the south Wall, using earlier buttresses as 

the core for partitions (Figure 32). All rooms except 2 and 4 had hearths, and Lekson 

(1986:223) cites Windes' archaeomagnetic date of 1140+21 for the firepit in Room 3. 

Ceiling height was unusually low, ranging from 4'5" to 5'6". Three rooms (4, 5, and 6) 

were connected by interior doorways, and the two outer ones had been provided with 

outside doors, setting up a shallow ring. Both doors of Rooms 65 were subsequently 

sealed. Even though all the rooms could easily have been accessible at ground level, 

entrance for 1, 2,3, and 7 could only have been through ceiling hatchways, and part of one 

was recovered in Room 3 (Judd 1959: 100). None was found for Room 2 although it 

would have been the only access; "one jamb of a door that had opened upon the flat roof of 

Room 3" (Judd 1959: 101). The new rooms were associated with Kiva B, accessible by 

the ceiling hatchway, and with two small enclosures on its rooftop. 

Whoever used the new rooms also used adjacent ones in the Stage II wing, 

especially the unusually long and narrow Room 9 and its modifications. Firepits on the 
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first and second story of the south wing were probably associated with Ive (Lekson 

1986:222). After the original door from Room 10 to the outside was blocked, "a substitute 

door, with steps, was opened immediately above" (Judd 1959: 101), "giving access to the 

roof of Room 7" (Judd 1959: 15). Judd interprets the door through the Stage II south wall 

of Room 9 as broken "Sometime after construction of Room 1" (Judd 1959:101). There 

are two narrow doors to the flat roof of Kiva 8 in the south wall on the larger side of the 

partition,88-1. Judd believed the second door to have replaced the first because a fireplace 

had been built under the eastern one. The north door had been closed with masonry, and 

the east door, "a T-shaped door that formerly opened into Room 98-111" was partly 

blocked (Judd 1959:9). The upper level Room 88 had been subdivided by a masonry 

partition, "a late introduction." The western part, 88-11, would have been accessible only 

from a hatchway from the third story. While late construction at other great houses often 

blocked access to earlier rooms, in the case of Pueblo Arroyo, the Ive rooms were used to 

gain access to the older rooms in the southwest comer. 

AGURE 32 Access graph for Pueblo del Arroyo, Stage Ive 
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Considering the use and remodelling associated with the Stage IV rooms, their 

location by the Stage II wing would appear to be motivated by more than the convenience 

of using the south wall as part of the new structures, especially as that wall had shown 

signs of sagging outward. The Stage II rooms that were accessible were those that had 

been on the deep ring (Figure 30), but doors in three walls were blocked so channelling all 

movement between the rooms through Rooms 1 and 9, which are the most integrated of the 

enclosed spaces (0.138 and 0.162 respectively) (Table 37). Once again, the most 

integrated part of the set is the outside space, 0.123. The mean RA of 0.252 reflects the 

shallow depth of the new rooms, while only two small rings involved three rooms, so the 

distribution value remains low, 0.0465. Mean RRA is 1.229, still a highly segregated 

value, although less than some earlier and contemporaneous construction. While many late 

great house additions had no clear linkage to earlier stages beyond proximity, the location 

of Pueblo del Arroyo Stage IVC does not appear to be mere coincidence as some of its 

rooms allowed access to what had been a deep ring in earlier stages. 

Summary 

TABLE 4. Summary of values for Pueblo del Arroyo 

Spaces MeanRA MeanRRA R-Ringiness 

Stage I 19 0.329 1.424 0.0303 

Stage II, southwest comer 13 0.336 1.217 0.0952 

Stage II, central 13 0.358 1.297 0.0952 

Stage lIlA, central 19 0.335 1.450 0.0303 

Stage IV 24 0.252 1.229 0.0465 

The modifications and uneven construction methods at Pueblo del Arroyo belie its 

planning despite its late start and relatively short occupation. Judd (1959:50) was 

determined to see Pueblo del Arroyo as a planned community although he recognized many 
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cases of constructional change, mainly in the central section, when ceremonial chambers 

replaced dwellings. Only Kiva C in the southern block, also the largest, was considered to 

occupy "space set aside by the town planners" (Judd 1959:57); the others were enclosed in 

preexisting quadrangles. Construction was sometimes haphazard, as walls were built on 

unstable fill and "foundations, even for a four-story structure, might be a single course of 

sandstone and mud or several courses" (Judd 1959:5O). Roors in adjoining rooms were 

not necessarily at the same level. Ruppert felt that the masonry was "the product of many 
. 

individuals each of whom built according to his personal preferences but with left-over 

materials" (Judd 1959:6). Judd concluded that Pueblo del Arroyo was built by migrants 

from Pueblo Bonito, only some 300 yards away. 

Started later than most other great houses, Pueblo del Arroyo's Stage I was similar, 

as a roomblock organized into several room suites. Yet the four room suites were not 

created equal; at least two show great depth, unlike the common pattern of the relatively 

shallow basic Puebloan set. The access graph of the three visible suites show all to be 

segregated and asymmetric but to have varying relationships. 

As at Chetro Ketl and Pueblo Alto, wings were then attached to each end of the 

original roomblock, but at Pueblo del Arroyo, they were more massive and defined a small 

plaza in front of the original rooms, an effect heightened by their converging lines. While 

the north wing remains mostly unexcavated, the south wing is known to have 

interconnected rooms. The most extensive set is the one in the southwest comer that 

includes the unusually long and narrow Room 9 and its modifications which stretch along 

most of the south wall. While facilitating access between ground floor rooms, the loop 

would have been hard to reach from the outside after the Room 24 door was blocked. 

The Stage III construction as defined by Lekson compresses what may have been a 

more complex building sequence, some done at the same time as Stage II construction. 

The interposition .of several kivas blocked off direct contact within previously existing sets 
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of rooms. Several internal stairwells were created to the top level of the kivas. The overall 

effect is of a very deep maze, with the only shared space on the rooftops and in the plaza, 

an effect reinforced by the construction of an arc of single rooms closing off the plaza to 

visual contact from the outside and complicating access from outside the great house. 

At least some of the Stage IV construction, the row of rooms along the south wall, 

was clearly related to what had been built earlier. While doors to the outside were created 

along the southern wall of Stage II, many internal doors had been closed off, breaking the 

loop into several separate segments, only some of which were accessible. As at Pueblo 

Alto, assorted construction in the corners of the plaza still used the space defined by the 

great house while remaining outside the earlier room blocks. 



KINKLEfSO 

Excavation History 
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Kin Kletso was first noted as "a small ruined edifice" by Simpson (1964:49). 

Jackson noticed its relative lack of timbers (in Vivian and Matthews 1%5:33), and 

Holsinger claimed that the Hyde Expedition removed building stones from the rubble for its 

construction projects (Lekson 1986:239). In 1934, Edwin Ferdon excavated two of the 

five kivas and six rooms for the School of American Research. More excavation and 

stabilization were done in 1950 and 1951 by Vivian and Matthews (1965:31) who picked 

the site as a "comparatively small Pueblo III ruin typical of an architectural group not 

previously investigated," namely McElmo, with a masonry style characterized by massive 

sandstone blocks shaped by pecking and a compact floor plan without a plaza area 

Building Stages 

Located on the north side of Chaco Canyon and half a mile west of the 

concentration of great houses, Kin Kletso was built close enough to the cliff that it 

incorporated large boulders. The great house seems to have been built in two major stages 

and a third minor one. The type of sandstone used and the masonry style were more 

consistent than in other great houses. Most of Kin Kletso, namely both divisions, is now 

believed to have been built in a 5-year period, starting in A.D. 1125, (Lekson 1986:238) 

rather than in 1059 or 1067 at the latest (Vivian and Matthews 1965:30). The plan was a 

filled-in rectangle rather than a central room block with wings defining an interior plaza 

(Figure 33). Stage II occurred after 1130, with the addition of two rooms and a kiva on the 

eastern wall (Lekson 1986:245). Although the largest of all late McElmo-type structures, 

Kin Kletso was small by comparison to most great houses, measuring 160 feet east to west 

and 74 feet north to south, with 55 ground-floor rooms and 5 kivas; the front or southern 

half had a second story, and the northern half had a third story. 



244 

I 1 12 13 18 19 20 27 28 36 37 45 

2 11 14 17 34 21 26 29 32 50 38 

3 10 53 

0 
- 0: 22 
25 

44 

'.\ 9 
I--

- 56 
r--

49 \J A 8 24 

7 55 58 37 31 
46 

42 41 51 '-

4 5 6 15 16 54 23 30 43 47 52 48 

-------------- 60 

O~, ______ ~lP ________ 2~p _______ 3~pm 

FIGURE 33. Map of Kin Kletso (from Lekson 1986:239) 

Stage IA (1125-1130) 

The western half of Kin Kletso was built first. Vivian and Matthews (1965:54) 

maintained that rooms along the west end were modified and backfilled as a support for 

Kiva A eight years after construction began in 1057. But Lekson (1986:245) claimed that 

the site was chosen because of the presence of a large boulder incorporated as part of the 

foundation for Kiva A which towers over Kiva E. Kiva B in the eastern half was also 

planned as elevated above the second-floor level, so Lekson judged unlikely that the upper 

stories would have been built fifty years after the rest of the structure, and that the whole 

was built between 1125 and 1130, with the earlier dates accounted for by the reuse of 

beams. 
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Vivian and Matthews (1965:41) did not find apartment-like groupings such as those 

at Pecos described by Kidder. The lack of floor features and of interconnecting doorways 

between many of the ground-floor rooms led them to conclude that the ground floor was 

used mostly for storage and as a platfonn for second- and third-story construction. Room 

55, south of Kiva E, had a "short stairway, a sort of 'down and in' doorway" in its 

northwest comer, similar to two stairways leading to kiva rooftops in the central part of 

Pueblo del Arroyo (Vivian and Matthews 1965:41). 
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AGURE 34. Access graph for Kin KIetso, Stage IA 

While there are several subsets of connected rooms in the western half, there is no 
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obvious access point from the outside, and the subsets are not interrelated so it is only 

possible to make justified access graphs of the subsets and not of the west half as a whole 

(Figure 34). Most of the rooms are in subsets of two or three rooms, and five rooms plus 

the kivas have no ground-floor access at all. There are two subsets of six and seven 

ground-floor rooms respectively, the larger of which also had the stairway to the top of 

Kiva E. All subsets are asymmetric and non-distributed. The largest subset, including the 

access to the rooftop of Kiva E, has a mean RA of 0.405, or RRA of 1.234 (Table 38). 

Stage IB 

The eastern half of Kin Kletso was probably built at the same time as the western 

half. The internal doorways tended to be similar in width and height from floor; stones 

selected for the comers had their edges ground for more uniform appearance (Vivian and 

Matthews 1965:40). Such care in doorway treatments suggests their importance to the 

builders. l..ekson (1986:245) terms the eastern half a "mirror image" of the western half, 

yet the two kivas are adjoining, and neither is on the edge of the great house. He also 

points to the anomalous aspect of Room 23, as the south wall is now missing and the 

adjacent comers of Rooms 30 and 54 "are well finished, and show no signs of collapsed 

wall bondings" while the Vivian and Matthews (1965: Figures 15, 32) maps show a south 

wall. Most of the south wall of the building was also paralleled by a wall on the outside, 

similar to the moat at Chetro Keti, and possibly a "standard buttress or defensive device" 

(Vivian and Matthews 1965:44). 
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While the eastern half has one subset of three 

rooms, and another of four, and four rooms 

besides the kivas without ground-floor access, 

there is also one subset connecting thirteen 

rooms (Figure 35). The largest subset has a 

mean RA of 0.555, and RRA of 2.011, 

reflecting its very segregated nature and great 

depth; for instance Room 28 is ten steps from 

Room 31. Like the western half, there are no 

rings (Table 39). 

Stage II (1130+) 

Two rooms and Kiva D were abutted to the 

eastern wall during the third and final 

construction phase at Kin Kletso. Room 46 has 

the only apparent ground-level doorway to the 

outside, but it was blocked with the same type of 

masonry as had been used for its walls (Vivian 

and Matthews 1965:40). All other access would 

presumably have been by hatchway. 
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Summary 

TABLE 5. Summary of values for Kin Kletso 

Spaces MeanRA MeanRRA R-Ringiness 

Kin Kletso I,w.wing subset 8 0.405 1.234 0 

Kin Kletso I, e.wing subset 13 0.555 2.011 0 

The plan of Kin Kletso differs from the earlier great houses in not having a clearly 

defined plaza area, enclosed by a central room block with two wings. The later stages of 

Pueblo Bonito and Pueblo del Arroyo may indicate a trend where plaza space became less 

important as room blocks filled in the space. Unlike the earlier great houses, Kin Kletso 

has no rings, offering alternate routes between rooms. The only apparent groundfloor 

doorway to the outside was from the Stage II Room 46, which had no other lateral 

connection. Because all access from the outside had to be over the rooftops and down 

hatchways, the overall effect would have been one of asymmetry and great depth. 

While there are supeJficial similarities between the western and eastern half of Kin 

Kletso, the pattern of room connections at the ground level is quite different, with seven 

disconnected subsets in the western half, none involving more than seven rooms, and with 

only three subsets in the eastern half, because one linked thirteen rooms. The pattern was 

not random for the builders as much care was given to the smoothing of doorways. The 

reason for the differences in the two halves may be related to the location of the kivas; the 

largest of the western subsets had a stairwell to the top of Kiva E. Kin Kletso is yet another 

case suggesting that similarities between opposite wings may be more apparent than real. 

The case is even more striking at Kin Kletso because of the concentrated time frame in 

which the great house was built. 
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SALMON RUIN 

Excavation History 

Cynthia Irwin-Williams started a multidisciplinary project in 1970 at Salmon Ruin, but 

the results were never formally published (Irwin-Williams and Shelley 1980). She defined 

the site as part of the Chaco Phenomenon when colonial towns were founded in the late 

eleventh century by migrants from Chaco Canyon, where disequilibrium between a 

growing population and shrinking local resources forced a move. From 1972 to 1980, all 
. 

or parts of eighty rooms and the great kiva were excavated and stabilized, or almost one-

third of the site. Research followed a general systems theory model. Several lines of 

architectural evidence were examined, predicting a higher order of integration and control 

of Chacoan structures than for later occupants. Transect sampling was done because it was 

considered likelier to recognize relations between rooms (Irwin-Williams 1980: 109). 

While the room, defined as any wall-enclosed space (Irwin-Williams 1980:120), was the 

basic excavation unit, a metric grid was superimposed. 

Building Stages 

Salmon Ruin (Figure 36) is on the San Juan River and may be near the northern end of 

the Great North Road from Chaco Canyon. Salmon Ruin measures 410 feet along its back 

walls, and two unequal wings extended from the backwall to define a plaza in which a great 

kiva was built. The arc that usually closes off the plaza area of great houses is not 

apparent. There were about 150 rooms on the ground floor and 100 on the second story. 

One of the largest Chacoan great houses, it was "carefully pre-planned and built as massive 

coordinated efforts in very short periods of time (less than a decade)" (Irwin-Williams 

1980:6), namely from 1088 to 1095. 

Fowler and Stein (1992: 119) have described it as a clone of Pueblo Bonito, but the plan 

is far more reminescent of Hungo Pavi, as it was only a double-story structure and had a 
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single kiva in the central section. Salmon was abandoned in the mid-1100's and 

reoccupied about fifty year later by Mesa Verdeans who subdivided some rooms. The site 
.. 

was abandoned again after a disastrous fire in 1270. 

Stage IA (1088-1104) 

Unlike most other great houses which were built in increments over time, almost all of 

the ground floor rooms of Salmon Ruin were built in a 5-year period, between 1088 and 

1093. An elevated kiva is in the middle of the central roomblock, while on either side, 

plaza-facing rooms were fronted by a corridor, somewhat reminiscent of Pueblo Alto. 

Two wings projected at almost right angles from the central core to help define a plaza area 

A great kiva, accessible through Room 151 on its north side, was located off-center to the 

west in the southern part of the plaza. The west wing of Salmon Ruin is mostly 

unexcavated so its internal relations are not known, but it is longer and less wide than the 

east wing, and they seem unlikely to have matching access patterns. In the only excavated 

part of the west wing, at the southernmost end, the known doorways are away from the 

plaza unlike the east wing counterpart 

From 1094 to 1104, most of the second-story rooms were added, mostly over the 

central block and the east wing, but not the west wing, reinforcing its unequality. No trace 

of an arc limiting access to the plaza was located at Salmon, even though it was built after 

arcs were added to the great houses of Pueblo Bonito and Chetro Ketl, and around the 

same time as those of Una Vida, Pueblo Alto, and Pueblo del Arroyo. 
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FIGURE 37. Access graph for Salmon Ruin, Stage IA 

The ground-level access patterns of many rooms of the central block and east wing can 

be graphed, the exceptions being isolated rooms and subsets, and to the west of the 

elevated kiva, some rooms whose walls can only be projected. Some rooms could only 

have been entered by hatchways: Rooms 39 and 69 along the back row of the elevated 

kiva, 52 along its front, and the interconnected group of 38, 59, 62, and 68 on its west 

side; Rooms 54, 55, 75, 78, and 87 along the back row or two to the east of the elevated 

kiva; Rooms 154 and 155 in the east wing; and all but one room along the eastern wall, 

although the four at the northern end are interconnected (99, 107, 106, and 104). 

The graph (Figure 37) shows that access from the plaza had high variability. 

Branching patterns predominate, as there are only four small rings, with the deepest point 

being at three steps from the plaza, with a distribution value of 0.0381. One ring occurs in 

the rooms to the east of the elevated kiva, while the other two are at the south end of the 

east wing, one including a door in the south wall. 
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It is striking that all of the rooms to the east of the elevated kiva, and most of those to 

its north are interconnected, for a maximum of seven steps from the plaza. The 

connections of those rooms are reminiscent of the eastern part of Kin Kletso around Kiva 

B. There are two other large subsets of dendritic, interconnected rooms on the east side of 

the central core. One is reached by a comdor fronting the central room block, retaining 

access to the plaza although the east wing is located to its south. 

In the east wing, only the two southernmost sets of rooms are shallow. The remaining 

set, from the larger than average Room 122, achieves twice the depth of the suites to the 

south. Room 122 also has two T -shaped doors, and controls access to a double ring, so 

movement appears to be facilitated; its RA of 0.115 indicates that it is one of the most 

integrated spaces in the set (Table 40). The back rooms reached through Room 122 are 

very unequal in size, including one of the smallest rooms at Salmon, Room 118, which has 

doors in all four walls, and controls access to Rooms 117 and 125. Room 118, despite 

being a small space three steps from the plaza has the highest control value (2.833) of any 

internal space. In the southernmost suite, Room 124 has aT-shaped door facing the main 

plaza, and two steps from it, Room 127 has a door in the south Wall, so the subset would 

have facilitated movement through from the plaza area 

The pattern tends to be highly asymmetric and non-distributed, as indicated by the mean 

RRA of 1.421. The plaza would have served to integrate movement within the suites, and it 

was never blocked by an are, unlike most great houses. 

Stage IB (1105-1159) 

Minor additions and remodelings were made, many with the effect of further restricting 

movement. About 1116, all of the single-story "big square rooms" except for Room lOOW 

were sealed with "an inferior variable form of masonry", so that access would only be 

through the roof; Room 100W was never re-used except for trash deposit Rooms in the 
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rear were largely abandoned; the gallery was sealed but subdivided with niches carved out 

of the walls. Some kiva-like features were added to some of the large square rooms 

(Irwin-Williams 1980b:141). About 1130, a small Chacoan-type kiva was established in 

Room 96. The site was abandoned in the mid-1150's, with little material culture left in the 

rooms by Chacoan occupants (Irwin-Williams 1980:112). 

Stage II (l225?-1290?) 

An intermediate occupation left some traces but made few if any architectural 

modifications. Between 1225 and 1240, Mesa Verdeans reoccupied Salmon, and the 

stayed about fifty years. They used original rooms, but subdivided many of the Chacoan 

rooms into two or more parts by a cobble, sandstone, or adobe wall (Adams 1980:254-

258). They converted rectangular rooms to kivas (Rooms 6, 143, 92, 124, etc.) Some 

circular structures were also built outside but adjoining the original plan. The West wing of 

the pueblo was drastically modified, with many rooms no longer aligned with the plan. A 

catastrophic fire around 1263 trapped fifty children on the roof of the Tower Kiva (Room 

64). Following another fire in 1270, the site was abandoned again. 

Summary 

TABLE 6. Summary of values for Salmon Ruin 

Spaces MeanRA MeanRRA R-Ringiness 

Stage I 55 0.179 1.421 0.0381 

The plan of Salmon Ruin conforms to the general pattern of the great houses, with 

wings appended to a linear central roomblock, although it was built in the time period just 

before the compact McElmo unit of Kin Kletso in Chaco Canyon itself. Unlike the other 
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winged great houses, including the later ones like Pueblo Alto and Pueblo del Arroyo, 

which were built in increments over time, Salmon Ruin was built almost all at once, 

including an elevated kiva at the core of the central room block. The plaza was never 

blocked by an arc to restrict access, unlike most great houses. The west wing is longer and 

less wide than the east wing, so it seems unlikely to have matching access patterns. The 

southernmost suite of the east wing joined three rooms on a loop with the plaza, including a 

door in the south wall; although the southernmost end of the west wing is its only 

excavated part, its known doorways are away from the plaza. 

At first glance the layout would seem to be an even arrangement of rooms, but the 

eastern and western halves are not mirror images of each other, and the access patterns 

show that there is great variability among the room suites. Salmon Ruin's access graph 

emphasizes branching patterns. As indicated by the mean RRA of 1.421, the plan is highly 

asymmetric and nondistributed, with movement integrated through the open space of the 

plaza. 
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Excavation History 
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In 1878 Lewis Morgan visited Aztec because of his interest in communal housing, 

and he was the first to relate the ruins to those in Chaco Canyon. Area fanners found the 

ruins to be a handy source of building materials and dug for artifacts. During the 1880's 

they tunnelled through rooms in the northwest comer, leaving holes which were later 

enlarged to provide a route through the ruin for visitors. Earl Morris, who was born and 

raised in the area, excavated it between 1916 and 1921 for the American Museum of 

Natural History, which subsequently donated land for a National Monument (Morris 1919, 

1921, 1924, 1928). The great kiva in the plaza was rebuilt by Morris in 1934. The 

Hubbard Tri-Wall structure to the north of the West Ruin was excavated by the National 

Park Service in 1953. 

~uilding Stages 

The Aztec West Ruin (Figure 38) is the largest of six major structures and many 

smaller ruins in and near Aztec Ruins National Monument in northwest New Mexico. It is 

on the north bank of the Animas River, which remains a relatively lush agricultural area. 

Started around 1110 and abandoned within fifty years, the West Ruin has some 221 rooms 

on the ground floor, 119 on the second story, 12 on the third, 29 small kivas, and the great 

kiva Wings flank a central room block, and the plaza is enclosed by an arc. A retaining 

wall to the south of the arc further delimits the great house. As for other great houses, the 

wings are not equal in length or width, with the west wing having more rooms, as it 

extends further to the south and is wider. 

Fowler and Stein (1992: 119) have described Aztec West as another clone of Pueblo 

Bonito, but the plan is far more reminescent of Chetro Ketl with its long, straight backwall 

and multiple kivas in the central section. Mesa Verdeans reoccupied Aztec in the 1200s, 
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building rows of rectangular rooms and kivas on the west side of the great house and using 

some of the adjacent rooms. They abandoned it in the late thirteenth century. 

Stage 1(1110-1159) 

Similar to Salmon Ruin but larger, Aztec West Ruin had to be built over a period of 

years. Building stages have not yet been defined, although most construction timbers were 

cut between 1111 and 1120 (Vivian 1990:303). A number of remodelings are evident in 

Morris' room descriptions, such as the insertion of Kivas G, H and J into earlier rooms, 

and the building of plaza-facing rooms over earlier kivas. 

There are many doorways not indicated in the site map published by Morris, but 

information is available in his individual room descriptions; some are ground level, but 

were blocked (such as the north and south wall doorways of Room 55), while others are 

indicated by sills in incomplete upper stories. Some doors, such as Room 29, are shown 

as open in the map but were found blocked during excavation. Some room descriptions 

suffer from poor editing; for instance, the T-shaped door of Room 52 is in the west rather 

than the east wall. Most of the original plaza-fronting rooms of the east wing and at least 

two of the central core had T -shaped doorways on the plaza, like the west wing of Pueblo 

Bonito Stage VI. 

Because the map is of the ground floor, it does not include the diagonal doorways 

(Room 47 to Room 48, Room 49 to Room 61, Room 84 to the roof of Kiva H): ''These 

diagonal doors are distinctive of Pueblo Bonito architecture, and their presence at Aztec 

affords one of the strongest justifications for classing the two structures together" (Morris 

1919: 105). The diagonal from the southwestern comer of Room 84 was "an inter-story 

stair tunnel, leading from just beneath the ceiling level of Room 84 to slightly above the 

previously existent second floor level at the northeastern side of Kiva H" (Morris 

1928:343). There was a second unusual passageway to reach the northeast side of Kiva H: 
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a ladder or platfonn on the ground floor of Room 92 through its south wall. Morris 

speculated that such inter-story doors could explain the scarcity of hatchways, as he only 

recovered three (in Rooms 132, 138, and 189) during his work~ the collapsed condition of 

many ceilings neither supports nor refutes the possibility (Morris 1928:345). 

One unusual access feature is the possible backdoor entrance in Room 97 along the 

eastern wall, offset from the north wall. It would have provided a path along the eastern 

wall through Rooms 76 south to Room 54 which also had a doorway in the plaza-facing 

west Wall, like neighboring Rooms 48 and 49; while construction of Kiva G removed the 

traces, the path is likely to have continued through to the plaza. The path may have 

reflected interactions with other nearby sites, but would have been blocked with 

construction of Rooms 97 and 98 at the northeast comer. All of the other rooms along the 

eastern wall were not linked to each other. 

The Great Kiva dominates the middle of the plaza. Its central chamber was reached 

by stairways on the north-south axis that predominates in the pueblo plan itself. The north 

stairway had three masonry steps, a landing, and five wooden poles providing more steps, 

with the risers about nine inches high. The south stairway had been similar but was 

obliterated sometime while the kiva was in use. On the northern side, Room 160, 

interpreted by Morris (1921: 121) as both an alcove and possibly an area "of as great 

importance as the circular chamber itself," especially as remodelings added features usually 

associated with kivas. Its entrance was in the eastern wall rather than on the north-south 

axis. The rooms circling the Great Kiva (161 through 172) had only external doors which 

were subsequently blocked. Two of the three larger rooms (163 and 167) had two doors 

each before they were subdivided, while the third, 164, had its outer wall demolished and 

built further out (with inferior masonry), leaving no trace of any original doorway. The 

outer rooms were featureless, except for 171 which had a firepit at one end, but the floors 

had been resurfaced several times. Morris noted the similarity of fonn with the nearby tri-
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wall structure despite the much smaller proportion of the center. 

Unlike nearby Salmon Ruin, but like the Chaco Canyon examples (Pueblo Bonito, 

Chetro Ketl, Una Vida, Pueblo Alto, and Pueblo del Arroyo), access to the plaza was 

limited by an arc of rooms extending between the wings. 

FIGURE 39. Access graph for West Aztec Ruin Stage I 

The articulation of the central unit and the east wing (Figure 39) suggests that they 

were planned as a whole unit, rather than with the wings appended as happened in earlier 

Chacoan great houses. The eastern half of the central core has three subsets with access to 
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the plaza. One subset has a simple front-to-back, asymmetric, non-distributed pattern, with 

rooms up to five steps from the plaza; its front two rooms were later preempted by Kiva J. 

Another also has a branch to reach Rooms 111, 110 and 112 behind Kiva L, and their 

doorways are duplicated in the unit to the west, but the doorways of the corresponding 

front rooms are not known. The other exception to the simple front-to-back pattern of the 

pre-Kiva J suite is to the east, as lateral doorways connect the front two rooms and the 

next-to-Iast room of each front-to-back unit, forming three rings that would have facilated 

movement within the subset. There are also two linear subsets of three smaller rooms each 

in the back rows behind Kiva F, and another of five rooms. 

The East Wing had three subsets of rooms with access to the plaza. One of the 

subsets incorporates rooms from the original central core, a linear array of rooms from the 

plaza through the space later occupied by Kiva G; it also extends into the outer row of the 

central unit to Room 76 which has the highest RA of the set (0.406), above the mean RA of 

~.203 (Table 41). The central subset is a double row of front-to-back rooms, linked by 

doorways in the crosswalls of the front two rooms. The southernmost is a deep ring linked 

through the long Room 37 in the backrow. Except for the front Room 50, all of the rooms 

along the south wall have doors in that Wall, so a number of alternate rou~s are possible in 

the subset. Except for having more access points along the south wall, it resembles the 

subset in the same position in the Salmon Ruin east wing. 

The most integrated space would be the open space of the plaza (0.095); even the 

open space at the south end of the east wing is much higher (0.199). Rooms in the front of 

the units and giving access to back rooms have low integration values, in the 0.I20s. 

There are only nine rings, and six occur at the southern end of the East Wing. The mean 

RA is 0.203, and RRA, reflecting the size of the set (49 spaces), is 1.504, which is highly 

segregated. The graph emphasizes asymmetric, non-distributed patterns. Except for the 

presence of rings, it shows similarities to the west wing of Pueblo Bonito Stage VI which 
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had a slighJy higher RRA (1.654), many T-shaped doors on the plaza. and may have had 

some lateral doorways .. 

Two special access treatments were not included on the graph because they related 

to the later insertion of Kiva H, namely, the diagonal tunnel from Room 84 and the passage 

from Room 92 in one of the more distributed subsets, and unlike other three other pairs of 

rooms in the subset, they did not share a doorway. Three diagonal doorways on the 

second story involved rooms directly above those on the hyper-deep subset (Rooms 73, 

48, 49). As the only three known hatchways are in the west wing, there is no way to 

know just how the diagonal doorways related to the ground-floor links. The hyper-deep 

subset also had the possible "backdoor" from Room 76 to the outside along the north Wall, 

perhaps blocked by the addition of Room g] although that also had an outside door at some 

point. 

Stage II (1200s) 

After a period of abandonment, northern immigrants occupied the West Ruin. They 

built rows of rectangular rooms and kivas near the west wing, where they subdivided some 

rooms, inserted four kivas in rectangular blocks, built features, and changed access 

patterns. Morris (1928) considered the southeastern room block to be a later, Mesa Verdean 

addition with poor masonry. It and amorphous rooms to its south closed off access to the 

plaza by building between the east wing and the arc. When the central part and eastern wing 

were destroyed by fire, the west wing was not. 
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Summary 

TABLE 7. Summary of values for West Aztec Ruin 

Spaces MeanRA MeanRRA R-Ringiness 

Stage I 49 0.203 1.504 0.0968 

West Aztec Ruin conforms to the general pattern of the great houses, with wings 

appended to a linear central room block, although it was built in the same time period as 

compact Kin Kletso in Chaco Canyon itself. The mean RRA of 1.504 is among the highest 

for great houses, and is slightly higher than for nearby Salmon Ruin (1.421), whose Stage 

IA completion date of 1104 was six years before the start of Aztec West. The access graph 

of the Aztec West Ruin emphasizes asymmetric, non-distributed patterns, and looks 

different from nearby Salmon as many units are simple front-ta-back rather than branching. 

Similarities are access through the south wall of the east wing and the use of T -shaped 

doorways for plaza-fronting rooms of the east wing. One of the distinctive subsets at Aztec 

involved a route through rooms along the eastern wall and out to the plaza; at one time, 

there may have been a doorway to the outside in Room 76, which was subsequently 

blocked by the construction of Rooms g] and 98. 

In later phases, access from the plaza to rooms on the first floor was barred by the 

insertion of kivas into room blocks. As for Pueblo Bonito Stage VI, there were more 

diagonal doorways in the second story which would have facilitated movement on that 

level. Like most other great houses but unlike nearby Salmon, access from the outside to 

the plaza was limited by an arc; various constructions, which Morris thought were post

Chacoan, eventually blocked access in the southeast comer. A long room along the south 

end of the west wing was accessible from the outside and may have been a passageway to 

the plaza. South of the arc and aligned with the ends of the wings, there was a retaining 

wall and mounds further defining the great house. 
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Generalization upon the basis of incomplete 
data is a task that offers no marked appeal. 
It is as if one walked stumblingly in the 
twilight, apprehensive of pitfalls in the 
dimly seen terrain ahead. 

Earl Morris (1928:417) 

Chapter 6: CONCLUSIONS 

Eight Chacoan great houses were examined using the space syntax model 

developed by Bill Hillier and associates at University College London. They were chosen 

because excavation has made many access patterns visible. The Hillier approach stresses 

the topological relations of a building or settlement rather than the usual emphasis on size, 

construction methods, and stylistic details. Justified access graphs were drawn, usually 

from the perspective of the open space or carrier, for at least one stage or part of seven 

great houses; the exception was Una Vida, for which not enough detailed information was 

available. The justified access graphs provide possible movement patterns at a glance. 

Values were calculated to measure segregation through mean Relative Asymmetry (RA) and 

mean Real Relative Asymmetry (RRA), and distribution through R-Ringiness. The RRA 

values are RA adjusted for the number of spaces in the set and so permit comparisons 

between sets of different size. The values were used to evaluate each room or defined 

space for its link to the other spaces in the set as well as the outside space or carrier. While 

problematic, space syntax methods help to characterize the architecture of Chacoan great 

houses, show certain trends over time, and evaluate explanatory scenarios for the evolution 

of Chacoan society. 

Chacoan Space Syntax Patterns by Period 

To attempt to characterize the spatial syntax of great houses over time and to see if 

trends and patterns emerge, their various construction phases are grouped according to 
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Lekson's (1991:35) division of the Chacoan architectural sequence: 9OO's; 1020-1050; 

1050-1075; 1075-1115; and after 1115. The dates for Period I used here incorporate some 

of the dendiochronological findings in Windes and Ford (1994). 

Period I, 860s-900s 

TABLE 8. Summary of values for Period I 

Spaces MeanRA MeanRRA R-Ringiness 

Pueblo Bonito IA,W. wing 16 0.246 0.980 0.0741 

Pueblo Bonito IB 13 0.289 1.047 0.0476 

The Period I great houses are curved roomblocks that are larger, multi-storied, 

stone masonry versions of contemporaneous small houses. Pueblo Bonito and Una Vida 

are located near major drainages and small sites. The third site started during this period, 

Penasco Blanco, is not considered here because its access patterns are largely unknown as 

little scientific excavation has been done. Lekson (1986:265) has interpreted the three sites 

as central places and elite residences. 

Una Vida I has three possible suites each with a single room backed by a storage 

room; the roomblock may have had a second-story. While an access graph is not feasible, it 

is likely to show an integrated and non-distributed pattern. The construction of two wings 

during Stage II and its enlarging during Stage III would have increased the asymmetric 

relations of the rooms, but lateral connections between some IIA rooms introduced 

distri bution. 

Pueblo Bonito IA has five suites, each looking much like the basic Pueblo domestic 

unit with a front room backed by two smaller rear rooms, with possible work areas in 

front. Yet they are larger than usual and the three central front rooms are linked to each 
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other as well as to the outside and their respective "storage areas." The wedge-like Stage 

IB achieves greater syntactic depth with a similar metrical dimension. While the Stage IA 

loop was shallow, the Stage IB loop was deep, and both represent an innovation from the 

usual front-to-back connections, like the co-eval Stage IIA rooms at Una Vida. The 

easternmost unit, Stage ID, may have been similar to the westernmost, Stage lA, but only 

one suite remains as the area was substantially modified by Stage IV construction. There is 

the suggestion of two wings flanking a core unit and defining a plaza area 

Period II, 1020-1050 

TABLE 9. Summary of values for Period II 

Spaces MeanRA MeanRRA R-Ringiness 

Pueblo Bonito II, back row 26 0.115 0.587 0.3404 

Chetro Ketl II 23 0.154 0.737 0.2439 

Chetro Ketl III, back row 13 0.128 0.464 0.5714 

Pueblo Alto IA 20 0.213 0.947 0 

Pueblo Alto IB 31 0.253 1.421 0.0526 

Pueblo Alto II, central unit 48 0.166 1.212 0.0220 

The earliest part of Chetro Ketl appears to be a linear block hidden under Stage II 

construction, so its access patterns are unknown. Unlike the curved arcs of Pueblo Bonito 

and Una Vida, new construction of the central unit of great houses was characterized by a 

straight back wall, as shown by Chetro Ketl II and Pueblo Alto. While at first glance the 

Period II units are similar, a double row of rooms, their internal characteristics are 

different. At Pueblo Alto, there are five suites each of a large room backed by two smaller 

ones, with a set of two rooms at either end, and the cross-walls of front and back rooms 

share the same alignment. At Chetro Ketl, the suites vary from one to five rooms each, and 

only two walls share the same alignment in front and back rooms. The difference in access 
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patterns is even more pronounced, with no rings at Pueblo Alto while Chetro Ketl had ten 

rings involving three different sets of rooms. One front room at Chetro Ketl had no access 

to the back row, while a small front-row room, Room 39A had access to two back rooms, 

one of them through the earliest diagonal door. Pueblo Alto would remain single-story 

unlike all other great houses. 

The back rows of rooms at Pueblo Bonito and Chetro Ketl are not residential in 

appearance, so have been interpreted as storage (Lekson 1986:266). Unlike the first 

construction period which took place following a period of abundance, the second "occured 

during the worst of times" when roads and storage units were needed to import and 

stockpile food items (Windes and Ford 1994). There may have been a precedent for the 

back rows during Una Vida Stage IIIB (dated 950-960). Their construction would have 

increased the asymmetry of existing rooms. The new units are noteworthy for their highly 

distributed nature, some of which was eliminated soon after construction by blocking 

external doors. While the new subset of the great house distribution allowed multiple 

routes within, a series of walls along the southern edge of the plaza appears to have 

restricted access to Pueblo Bonito by physically blocking off the common space of the 

plaza from the outside. 
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Period III, 1050-1075 

TABLE 10. Summary of values for Period III 

Spaces MeanRA MeanRRA R-Ringiness 

Pueblo Bonito III, E. Wing 20 0.229 1.018 0.2000 

Pueblo Bonito IV, E. Wing 22 0.297 1.388 0.0513 

Chetro Ketl IVA 29 0.089 0.484 0.4203 

Pueblo Alto II, west wing 20 0.408 1.813 0.0286 

Pueblo Alto III, east wing 22 0.235 1.098 0.1538 

Pueblo del Arroyo I 19 0.329 1.424 0.0303 

The period is marked by a variety of access patterns both within and among the 

sites. Wings were expanded at Pueblo Bonito and established at Pueblo Alto. At Pueblo 

Bonito access patterns of the west wing additions are not clear, but those for Stages III and 

IV of the east wing differ; Stage III shows several deep rings and Stage IV was very 

dendritic and deep. At Pueblo Alto, the east and west wings show different access 

patterns, with the west wing more segregated and less distributed due to the deep 

asymmetrical row of rooms along the outer wall. On the other hand, the east wing had a 

deep ring leading directly from the main plaza to a second plaza, and a ring connecting 

rooms along the outer wall. 

The central unit of Chetro Ketl was transfonned in a massive effort remarkable for 

its pronounced distribution achieved by mUltiple routes through the structure. Its 

construction overlapped with that of wings on either side and of an arc. During Period III, 

rooms and kivas were added to the front of the central unit, and upper stories along the 

back rows and the east wing. 

Pueblo del Arroyo was established with a linear room block which had variations on 

the front-to-back suites, like Pueblo Alto and Chetro Ketl in Period II. 
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Period IV, 1075-1115 

TABLE 11. Summary of values for Period IV 

Spaces MeanRA MeanRRA R-Ringincss 

Pueblo Bonito VI,W. wing 24 0.339 1.654 0 

P. Bonito VI, E. wing, 1st 50 0.252 1.895 0.0842 

P. Bonito VI, E. wing, 2nd 41 0.238 1.576 0.1169 

Chetro Ketl XII,nr. Kiva G 11 0.364 1.234 0.1765 

Pueblo Alto IV, west wing 15 0.421 1.625 0.0400 

Pueblo del Arroyo II, SW 13 0.336 1.217 0.0952 

P. del Arroyo II, central 13 0.358 1.297 0.0952 

P. del Arroyo lIlA, central 19 0.335 1.450 0.0303 

Salmon Ruin IA 55 0.179 1.421 0.0381 

Period IV was marked by the most extensive construction of the Chacoan sequence. 

Roomblocks were massive so had few exterior rooms in proportion to interior ones. 

Because the new rooms do not appear to be connected by doorways to domestic units, they 

have been interpreted as large-scale storage facilities, a public function, intensifying to its 

maximum scope the trend started in Period II (Lekson 1986:266). Lekson and Cameron 

(1993) have recently suggested that the great houses began to be reoccupied for residential 

purposes in the late lOoos. Lekson considered Pueblo Bonito, Chetro Ketl and Pueblo del 

Arroyo "--together with the numerous other structures in the central canyon [as] a single 

analytical unit" (Lekson 1986:267). The concentration of so much new construction in a 

small area suggests a regional rather than strictly local base. During Period IV, Salmon 

Ruin, long considered Chacoan in plan and construction, was built to the north of Chaco 

Canyon in a short timespan. 

The fragmentary nature of some of the new construction and its poor preservation 
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limit the number of access graphs that can be made. One, the Chetro Ketl XII example, is 

only a small subset around a kiva in the central room block. However, indications are that a 

more complete sample would also show high RRA values like the ones presented here, 

which are much higher than for previous periods. Adding stories to the roomblock would 

create a situation of greater depth to reach a particular room. 

Period V, after 1115 

TABLE 12. Summary of values for Period V 

Spaces MeanRA MeanRRA R-Ringiness 

Pueblo Alto V, east wing 19 0.406 1.758 0.0303 

Pueblo del Arroyo IV 24 0.252 1.229 0.0465 

Kin Kletso I,w. wing subset 8 0.405 1.234 0 

Kin Kletso I, e.wing subset 13 0.555 2.011 0 

Aztec West Ruin I 49 0.203 1.504 0.0968 

The period shows a great variety in construction. The compact McElmo units built 

in and near Chaco Canyon are interpreted to have served specialized storage needs 

transferred from older houses, as they are located near the terminii of roads (Lekson 

1986:268). While the west wing of Kin Kletso has seven isolated sets of rooms of two to 

seven rooms each, the east wing has three sets of three, four and thirteen rooms each. 

Both wings would appear to emphasize asymmetry, and one subset of the east wing is 

hyper-deep. Modifications were being made to the great houses, mainly the addition of 

discrete units in the open space of the pla7..a, which would fragment the available convex 

space. At Pueblo del Arroyo, several rooms of inferior masonry were attached to the 

southwest comer built during Stage II. The new rooms would form a shallow set 

considered by themselves, but they gained access to the deep ring that earlier had to be 
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reached from the plaza and rooftops. The Chacoan outlier of Aztec West, with two wings 

projecting from a central unit and a plaza closed off by an arc, resembles earlier Chacoan 

great houses more than the contemporaneous Kin Kletso. 

General Chacoan Space Syntax Patterns 

More diversity rather than consistency is apparent from individual Chacoan floor 

plans, but certain characteristics emerge. Access patterns tend to be asymmetric and non

distributed, with occasional rings, and differ between east and west wings as well as with 

the core. 

Trend to Increasing Asymmetry 

The first predominant tendency within Chacoan great houses is for segregated, 

asymmetric sets of spaces with great depth. Out of 26 mean RRA values calculated, 20 

were above 1.0, considered to be more segregating (Hillier and Hanson 1984: 113), and 

only 3 were in the 0.4 to 0.6 range defined to be strongly integrated. The access graphs 

tend to show branching patterns, where each space monopolizes access to the next, 

indicating social differentiation and specialization, especially if the depth is great. The 

accumulation of more rooms in the front of roomblocks and in upper stories created more 

depth, somewhat compensated by the removal from active use of some of the deeper 

spaces, indicated by the blocking of doorways. The examples show the great depth that 

characterizes later Chacoan architecture, the extreme example being the southeast comer of 

Pueblo Bonito (built 1075-1085). 

Several of the justified access graphs, most notably those of Pueblo Bonito Stage 

VI, exemplify the "'no neighbours' model ... a powerful way of achieving the greatest 

segregation of the greatest numbers" (Hillier and Hanson 1984: 153). If the great houses 

did have residential uses, the pronounced separations evident in the floor plan would have 
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counteracted the physical proximity of the occupants, and so would lessen the potential 

strain on the social fabric by providing privacy. Hillier and Hanson find "the no 

neighbours' model" to characterize many twentieth-century urban situations, where social 

distance from neighbors is valued by many. 

The RRA values of Period IV and V appear to be higher than those of earlier times. 

To determine if the grouping variable, the time period, caused a significant difference to 

Mean RRA values, the Kruskal-Wallis one-way analysis of variance was applied (Table 

12). 

Table 12. Results of Kruskal-Wallis one-way analysis of variance 

Variable Kruskal-Wallis Test Probability 

MeanRA 7.480 0.113 

MeanRRA 10.508 0.033 

R-Ringiness 1.179 0.882 

Kruskal-Wallis is a non-parametric test used to determine if variation between 

classes is significantly greater than that within classes. The results of this test indicate very 

clearly that time period is a significant source of variability in mean RRA values. 

The directionality of change through time is illustrated in box plots of mean RRA 

values. These plots show median and quartile bars for each time period (Figure 40). 

Notched box plots of the same data indicate the Period IV and V Mean RRA values are not 

from the same population as those of Periods I and II using a 95 confidence interval. The 

time period is clearly a significant variable with greatest differences between Periods 1111 

and IIIIIV and the null hypothesis of no influence of the time period on the mean RRA can 

be rejected. 
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The closed appearance of great houses known for later phases, with increasingly 

asymmetrical and non-distributed plans, would indicate that strong boundary control was 

more important than facilitating entry. The fortress aspect of great houses has been 

mentioned by many, such as Hewett (1936). The closed aspect of the great houses was 

hardly conducive to social interaction. The forbidding appearance of great houses presents 

an anomaly with the roads, usually interpreted as facilitating travel and communication. 

Roads converge on Pueblo Alto, but modifications during Stage IV (1080-1100) made it 

less accessible to the roads. 
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Presence of Distribution within the Structure 

Reinforcing the highly segregated nature of the Chacoan examples, they tend to be 

non-distributed, with little or no possibility of alternate routes to reach a particular space. 

Yet the occasional presence of rings within the great houses contrasts with earlier and later 

building fOIms, and even the coeval small houses. Examples are found at Pueblo Bonito 

IA (920-935) and Una Vida IIA (930-950) in a basic form. Chetro Ketl II-IV (1035-1055) 

presents an elaborate fOIm with multiple rings. 

That connectivity was important to the builders is indicated by their use of diagonal 

doorways, first seen at Chetro Ketl Stage II (1035-1040), most developed in the second 

stories of the southeastern rooms at Pueblo Bonito Stage VI (1075-1085), and also found 

at outlier Aztec West (1100-1150). The doorways' position within the room block does not 

support their archaeoastronomical significance but rather that movement in and around 

those rooms was an important goal of the builders, especially given the added engineering 

problems involved in weakening a comer. 

As shown by loops on the access graphs and the R-Ringiness values, only two 

examples lack distribution, Pueblo Alto IA and the west wing additions of Pueblo Bonito 

VI. But most R-Ringiness values are very low: of the remaining twenty-three examples, 

sixteen are less than 0.1. The highest are in somewhat anomalous cases, the back rows of 

Pueblo Bonito II (at 0.34) and Chetro Ketl III (at 0.57) and the central Chetro Ketl IVA (at 

0.42). The external doors of the back rows were interpreted as having been closed soon 

after completion, so the R-Ringiness values would have dropped, leaving a loop that would 

have been controlled through the interior of the building, accessible only by an unknown 

number of hatchways. Another case of relatively high R-Ringiness that might have 

occurred to facilitate construction is the east wing of Pueblo Bonito built during Stage III 

(1050-1060); it had a value of 0.200. 

While rings often indicate greater social interaction when their depth is shallow, 
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many of the Chacoan examples tend to be deep on an otheIwise branching pattern, such as 

Stage IB in the central part of Pueblo Bonito (920-935), the back rows of Pueblo Bonito 

and Chetro Ketl, the modifications at Pueblo Alto, the southwest comer of Pueblo del 

Arroyo, or the second story of the southeast comer of Pueblo Bonito. While rings are not 

a predominant characteristic of Chacoan great houses, their very presence is significant, 

due to their absence in earlier and later forms, as well as the contemporaneous small 

houses. 

Distribution through the Open Space 

Another characteristic tendency for Chacoan great houses is that sets are usually 

integrated through the open space. Plazas and roofs have long been recognized as 

important work areas in Pueblo architecture. Several of the great houses had access to the 

plaza area limited and eventually blocked, thus reinforcing the deep, segregated, 

asymmetric nature of the suites themselves. Pueblo Bonito appears to be the first great 

house to limit access to its plaza area (1040-1060), then Chetro KetI (1050-1075), Una 

Vida (after 1095), Pueblo Alto (1100-1140), and Pueblo del Arroyo (after 1105). It is 

surprising that Salmon Ruin does not, although it was built late and in a short timespan 

indicating a high degree of planning. The arcs not only would have complicated physical 

access, but also cut visual lines of sight for those remaining outside of the structure, 

turning a previously public space into a more private one. 

Differences between East and West Wings 

The fourth spatial characteristic of Chacoan great houses is that there are major 

differences between east and west wings, even during comparable time periods. The wings 

have often been described as symmetrical in the aesthetic sense, even when they are of 

unequal length, width, and height. In the rare cases where there have been extensive 
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excavations of both wings, visible access patterns suggest further differences in use. At 

Pueblo Bonito, the contrasts became apparent in Stage III, and a distinct east wing would 

have disappeared had the northeast extension started during Stage V ever been completed 

(or was the intention to tum Chetro Ketl into an east wing?). In Stage V, the east wing is a 

complex maze with some deep rings, with unclear and restricted access from the plaza; the 

west wing tends to be more of a simple branching pattern without rings, but more directly 

accessible from the plaza. At Pueblo Alto, the other great house where a direct comparison 

is possible between east and west wings, the west wing was much more segregated and 

had fewer rings than the east wing; modifications lessened the differences between the two 

and even made the west wing less segregated than the east The implications are that the 

two parts would have functioned in different ways, whether under a single authority or 

separate ones. 

Variability of Roor Plans 

Last but far from least, the fifth characteristic of Chacoan great houses is the high 

variability of their floor plans. While the great houses are recognized to range in scale, 

examination of the space syntax patterns for roomblocks indicates that movement patterns 

differed as well, implying different social relations and functions. Whatever similarities 

exist appear to be more external than internal. Outward appearances, such as the concept of 

massive architecture, the shape of the great house itself, the presence of a great kiva, 

mounds, etc., would be easier to emulate than internal ones which would require 

knowledge of the original and similar needs. Seen from the perspective of the floor plan, 

the varied examples of Chacoan architecture suggest differentiation both within and among 

great houses. The implications are that the Chacoan Phenomenon could not have been a 

system of political control, but rather more of an interaction sphere. Factionalism has often 

been documented for historic and contemporary Pueblo Indian communities, and it is 
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suggested by the variety of the Chacoan great houses. 

To summarize. the characteristics of Chacoan great houses according to space 

syntax methods are: 

11 deep, segregated, asymmetric sets of spaces; 

21 occasional presence of rings. often deep in the set; 

31 distribution through the open space, with access more limited in later stages; 

41 differences between and within east and west wings, and the core units, even 

during comparable time periods; and 

51 high variability of floor plans. 

Implications of Patterns for Interpretative Scenarios 

In the light of a space syntax analysis of great houses. some interpretations of 

Chacoan society remain problematic. While many refer to aspects of the built environment, 

they may be limited by the lack of models linking the observable artifact with the more 

abstract concept of social process. 

To support the traditional view presented by Judd (1964) and Hewett (1936) of the 

great houses as apartment compounds or dwellings, one might expect to see an 

agglomeration of similar units, with differences arising from household size and social 

status. The deep, segregated nature of later stages in particular argues against household 

dwellings unless the household were an extended familly or group; at Pueblo Alto, the 

clearest case of a domestic unit, as indicated by floor features, was in a shallow position. 

The Chimu quadrangles examined by Chiswell (1988) tended to be deep, asymmetrical, 

non-distributed, but similar rooms were in similar positions, indicating that independent 

social units replicated activities. The persistence over time of spatial syntax patterns for 

English dwellings is discussed in Hillier and Hanson (1984) and Shoul (1993). 
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The Chaco Center's redistribution model stressed storage facilities controlled by a 

managerial elite (Judge 1979), and Lekson (1986:266-269) interprets as storage units the 

massive blocks with few exterior rooms of the late eleventh-century additions and of the 

twelfth-century McElmo structures. Rooms described as warehouses tend to be difficult of 

access; while that is an advantage for some types of storage (for infrequently used items, 

for highly valued ones), it would not be in a redistribution situation. Moreover, the 

physical characteristics of the rooms, with much of the floor space in the path of traffic, 

would not be efficient. While the ancient and more recent Pueblo custom is to use back 

rooms for storage, there is a qualitative difference between rooms that are one or two steps 

away from the living area, workspaces, and the outside, and rooms that are at greater 

depth. Moore (1991) discussed storage in Chan Chan ciudadelas which tended to have 

dendritic and very deep patterns, but the volume of potential exchange does not seem 

comparable with what is known of the Chacoan population and resource base. 

The revision of the redistribution model incorporated ceremonial aspects (Judge 

1989), and ceramic evidence at Pueblo Alto indicates seasonal or periodic use by large 

groups (Windes 1987). Hillier and Hanson (1984) had found the tendency to synchronize 

a deep space with a large shallow space to be common in religious buildings such as 

shrines. The open space in front of a great house and the later plaza areas were large 

shallow spaces that could have been used by large groups to gather, but the access in later 

periods was restricted. Great kivas have been described as ritual spaces bringing together 

large groups, but kiva floor features differentiate space and the columns supporting the roof 

would have created visual discontinuities. It is puzzling that at the time that more people 

were being brought into the Chacoan system, spaces that could accommodate larger 

numbers were being encroached by construction and made harder to access from the 

outside. 

By default, the great houses could be considered as monuments, a common feature 
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of the development of complex societies (Childe 1951), which would support scenarios 

stressing the role of managerial elites (Grebinger 1973, Sebastian 1992). Bonanno et aI. 

(1990) interpreted monuments as the material expression of intra-group competition and as 

correlates of social hierarchy; Late Neolithic Malta showed a contrast between the high 

investment in monuments with that for dwellings, and a trend to "increasingly 'deep' 

structures ... more clearly divided and barred off at the openings to selected recesses" 

(1990:202), which could also be said for Chacoan communities. Hillier and Hanson (1984) 

have characterized asymmetry as a more fragile system, because the breakage of one link in 

a tree-like structure could precipitate the breakage of others rather than be isolated. The 

closed aspect of the great houses was hardly conducive to social interaction. 

The diversity of patterns, even within opposite wings of a single great house, 

would support competing or sequential hierarchies rather than an overarching global order. 

Wilcox (1993) has argued that the diversity of great house architectural features reflects not 

competing groups, but rather complementary functions for decision-making and site 

hierarchy in a state-level organization. The almost total lack of shallow rings in the great 

houses studied here argues against an administrative or similar public function such as the 

example of an Ashanti palace (Hillier and Hanson 1984: 167-175). The ambitious, 

contradictory and soon-abandoned Northeast Foundation of Pueblo Bonito Stage V is the 

single best argument against centralized decision-making, although it may have represented 

an attempt to do so. 

As to the relationship between Chaco Canyon and the outliers, Salmon Ruin and 

West Aztec Ruin appear to be "retro style" at a time when compact McElmo units were 

being built in and near the Canyon. While the two share similarities with each other and 

earlier great houses, they have too have differing spatial syntax patterns. Again, there does 

not seem to be an overarching global order. 
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Conclusions 

There are obvious limitations to the use of space syntax methods, which have never 

been intended to be used exclusively, and recent work by Hillier and Hanson has 

incorporated more traditional concerns with the size and shape of a building. Vertical 

access is known to be important in Pueblo architecture but few of the graphs of the 

Chacoan great houses have included it. It is not a problem for the Hillier space syntax 

method which treats ladders and stairs as doorways, but rather with the incompleteness of 
. 

the archaeological record. While vertical access is often assumed between stories, evidence 

suggests that such was not always the case with Chacoan great houses, so a more 

conservative approach was taken, using only access patterns that are known or highly 

probable. The likely access patterns over the rooftops would match the deep, asymmetric 

ones of horizontal access. 

The access graphs are helpful in making more apparent the linkages found on a site 

map. Physical proximity does not always guarantee access; a common door is a far more 

important feature than a common wall, because the opening makes movement possible. 

While it would be preferable to work with sets where all access patterns are known, even 

partial sets can be graphed to clarify relationships between spaces. However, quantification 

is less reliable on partial sets. The difficulty in converting Relative Asymmetry (RA) figures 

to a common value also limits the utility of quantification of the access graphs. The D

Values and P-Values to convert RA values into Real Relative Asymmetry (RRA) only apply 

to sets with certain characteristics (Hillier and Hanson 1984: 109-115). Teklenburg et al. 

(1993) claim that RRA is affected by sample size and suggest an alternate scaling factor. 

Statistical finetuning and computer-assisted pattern recognition may be other ways to 

overcome current limitations. 

Whether the great houses were dwellings, religious structures, administrative 

centers, warehouses, or combinations of the above, remains an unresolved question. The 



281 

use of the Hillier space syntax model suggests possibilities rather tha.'1 provide a definitive 

tool to detennine the function of a building. The justified access graph helps in visualizing 

and exploring complex relationships. While rooms have often been linked in the past to 

determine suites, their arrangement according to depth, or the number of stages needed to 

reach a particular step, provides a way to assess their relative importance. The front-to

back room relationships had been easier to grasp than the side-to-side ones which are often 

part of great house architecture. In the Hillier model, the lateral relations would create a 

more distributed pattern. While segmentation is seen as part of growing complexity (Kent 

1990b), the development of distributed subsystems may be key to creating a more stable 

social system. 

Directions for Future Research 

The various interpretations of Chacoan great houses point up the need for more 

middle-range theory linking the observable artifact with the abstract concept of society. 

The great houses were the earliest focus of interest in Chaco Canyon and are now 

interpreted as one element of a Chacoan community. While much current Chacoan research 

deals with the built environment, little of the discussion has referred to the information 

explosion of the built environment/behavior field as outlined in Lawrence and Low (1990). 

Many approaches, especially ones emphasizing cosmography (e.g.Cunningham 1972) tend 

to be based on particular cases that may not be valid cross-culturally and cross-temporally. 

The Hillier space syntax presents objective measures to characterize built space. By 

combining the possibility of correspondence (where social groups have a strong locational 

identification) and of non-correspondence (where social groups have a strong identification 

through activity, age, gender), Hillier space syntax accounts for variability more than 

models that tend to emphasize one aspect or the other. The very definition of a "Chacoan 

community" implies a correspondence bias. 
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As discussed in Chapter 2, a better understanding of the social dimensions of 

architecture is needed. There is a need for more ethnoarchaeological studies observing 

spatial behavior, such as Kent (1984, 1991). Work at VCL (Hillier et al. 1993; Peponis 

1985) and elsewhere (Peponis et al. 1989, 1990) point up the utility of linking 

observational studies with the objective description available through space syntax, whether 

for urban planning or spatial cognition. Because of funding realities, much of the recent 

work by Hillier and his associates has focused on the urban level of analysis rather than on 

individual structures. The buildings that have been examined in detail include residences, 

offices, factories, museums but very few shrines, churches, and other designated sacred 

spaces shared by groups. There is a need for more space syntax analysis of sacred spaces 

in a cross-cultural context ali well as within individual settings. In the Ambo and Ashanti 

examples discussed earlier, Hillier and Hanson (1984: 168) point out that the former places 

the most sacred "in the deepest distributed space with the lowest relative asymmetry" and 

the latter "in a non-distributed sub-complex ... with the highest relative asymmetry." 

The possibilities of movement in buildings both reflect and engender social 

relations, as they can facilitate or discourage contacts, both among occupants and between 

occupants and outsiders. Just as researchers in other fields examine information flow and 

linkages rather than only individual components, those studying the built environment can 

benefit from a topological approach. The space syntax model and methods do not provide 

definitive answers but can be used to evaluate scenarios and as part of a more complete and 

objective description of buildings, and ultimately of the societies that created them. 
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APPENDIX A: TABLES OF RA AND R-RINGINESS V ALVES 

TABLE 14. RA and R-Ringiness Values for Pueblo Bonito, Stage lA, West Wing 

Mean Depth Rel.Asym. Space Control Value 

1.67 0.095 carrier 1.3667 
2.33 0.190 326 2.2000 
2.13 0.162 325 2.4000 
1.93 0.133 323 2.7000 
2.13 0.162 112 2.4000 
2.33 0.190 109-108 2.2000 
3.27 0.324 320 0.3333 
3.27 0.324 no# 0.3333 
3.07 0.295 319 0.2500 
3.07 0.295 no# 0.2500 
2.87 0.267 318 0.2000 
2.87 0.267 317 0.2000 
3.07 0.295 113 0.2500 
3.07 0.295 103 0.2500 
3.27 0.324 102 0.3333 
3.27 0.324 107 0.3333 

Number of spaces: 16 
Mean RA: 0.246 Mean RRA: 0.980 
Rings: 2 R-Ringiness: 0.0741 
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TABLE 15. RA and R-Ringiness Values for Pueblo Bonito, Stage IB, Central Part 

Mean Depth Rel.Asym. Space Control Value 

3.50 0.455 carrier 0.3333 
2.58 0.288 28 1.8333 
2.17 0.212 32 1.6667 
1.92 0.167 53 1.5000 
2.50 0.273 51 0.8333 
2.25 0.227 39 0.6667 
3.08 0.379 33 0.3333 
2.83 0.333 56 0.3333 
1.83 0.152 61-37-36-35 4.8333 
2.75 0.318 6 0.1667 
2.75 0.318 5 0.1667 
2.75 0.318 2 0.1667 
2.75 0.318 1 0.1667 

Number of spaces: 13 
Mean RA: 0.289 Mean RRA: 1.047 
Rings: 1 R-Ringiness: 0.0476 
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TABLE 16. RA and R-Ringiness values for Pueblo Bonito, Stage II, back row 

Mean Depth Rel.Asym. Space Control Value 

1.32 0.027 carrier 5.3333 
2.24 0.103 115 0.3922 
2.20 0.100 114 0.8922 
2.20 0.100 96 0.7255 
2.16 0.097 94 0.6422 
2.08 0.090 93 1.6422 
2.04 0.087 no# 1.5588 
2.04 0.087 200 1.5588 
2.04 0.087 202 1.5588 
2.08 0.090 204 1.6422 
2.16 0.097 206 0.6422 
2.20 0.100 207 0.7255 
2.16 0.097 208 0.6422 
2.08 0.090 209 1.6422 
2.08 0.090 14b 1.6422 
2.12 0.093 301 0.5588 
2.12 0.093 299 1.8922 
2.20 0.100 297 0.3088 
3.04 0.170 101 0.2500 
3.00 0.167 100 0.2500 
3.00 0.167 201 0.2500 
3.00 0.167 203 0.2500 
3.04 0.170 205 0.2500 
3.04 0.170 304 0.2500 
3.04 0.170 303 0.2500 
3.08 0.173 300 0.2500 

Number of spaces: 26 
Mean RA: 0.115 Mean RRA: 0.587 
Rings: 16 R-Ringiness: 0.3404 



TABLE 17. RA and R-Ringiness values for Pueblo Bonito, Stage III, east wing 

Mean Depth Rel.Asym. 

2.47 0.164 
2.79 0.199 
2.42 0.158 
2.95 0.216 
3.00 0.222 
3.37 0.263 
2.95 0.216 
3.05 0.228 
2.37 0.152 
2.95 0.216 
2.89 0.211 
3.37 0.263 
3.21 0.246 
2.79 0.199 
2.63 0.181 
2.79 0.199 
3.63 0.292 
4.58 0.398 
3.32 0.257 
3.63 0.292 

Number of spaces: 20 
Mean RA: 0.229 
Rings: 7 

Space 

carrier 
245 
252 
267 
70 
246B 
246 
247 
251 
263 
265 
62 
266 
264 
262 
248 
275 
to Kiva F 
279 
toKivaG 

Control Value 

1.5000 
1.5833 
1.5833 
0.5833 
0.7500 
0.5833 
1.0833 
0.5000 
0.9167 
0.5833 
1.3333 
0.8333 
1.3333 
1.0000 
1.1667 
1.1667 
1.3333 
0.5000 
0.8333 
0.8333 

Mean RRA: 1.018 
R-Ringiness: 0.2000 
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TABLE 18. RA and R-Ringiness values for Pueblo Bonito, Stage IV 

Mean Depth Rel.Asym. Space Control Value 

2.48 0.148 carrier 2.3333 
3.24 0.224 71 0.7000 
4.10 0.310 78 1.5000 
5.05 0.405 86 0.5000 
3.14 0.214 69 0.7000 
3.90 0.290 80 1.0000 
4.76 0.376 87 1.5000 
5.71 0.471 no# 0.5000 
3.05 0.205 68 0.7000 
3.62 0.262 82 1.0000 
4.19 0.319 88 1.0000 
4.57 0.357 295 1.0000 
3.24 0.224 90 0.7000 
4.10 0.310 89 1.5000 
5.05 0.405 no# 0.5000 
2.86 0.186 20 1.0333 
3.33 0.233 98 1.6667 
4.29 0.329 no# 0.3333 
3.43 0.243 60 0.6667 
3.81 0.281 99 1.3333 
4.38 0.338 294 0.8333 
4.95 0.395 back 1.0000 

Number of spaces: 22 
Mean RA: 0.297 Mean RRA: 1.388 
Rings: 2 R-Ringiness: 0.0513 



TABLE 19. RA and R-Ringiness values for Pueblo Bonito, Stage VI, west wing 

Mean Depth Rcl.Asym. 

3.00 0.182 
3.96 0.269 
3.43 0.221 
4.39 0.308 
4.04 0.277 
4.74 0.340 
5.70 0.427 
5.61 0.419 
6.57 0.506 
3.96 0.269 
3.70 0.245 
4.48 0.316 
5.35 0.395 
6.30 0.482 
3.26 0.206 
3.61 0.237 
4.04 0.277 
4.91 0.356 
5.87 0.443 
4.74 0.340 
5.61 0.419 
6.57 0.506 
5.70 0.427 
3.96 0.269 

Number of spaces: 24 
Mean RA: 0.339 
Rings: 0 

Space 

carrier 
340 
128 
339 
127 
126 
125 
338 
337 
pre Kiva 59 
no# 
335 
333 
121 
336 
106 
no# 
120 
119 
105 
903 
118 
25 
332 

Control Value 

4.3333 
0.1667 
1.6667 
0.3333 
0.6667 
2.0000 
0.3333 
1.3333 
0.5000 
0.1667 
0.6667 
1.0000 
1.5000 
0.5000 
0.6667 
0.8333 
1.3333 
1.3333 
0.5000 
1.8333 
1.3333 
0.5000 
0.3333 
0.1667 

Mean RRA: 1.654 
R-Ringiness: 0.0000 
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TABLE 20. RA and R-Ringiness values for Pueblo Bonito, Stage VI, east wing, first story 

Mean Depth 

10.96 
9.98 
9.04 
9.08 
8.16 
7.35 
8.24 
6.61 
7.51 
8.49 
7.59 
6.04 
5.55 
7.02 
5.10 
4.90 
5.92 
6.78 
4.73 
7.71 
7.76 
8.69 
5.24 
4.92 
5.55 
5.47 
5.31 
5.55 
5.78 
6.12 
6.53 
5.96 
5.80 
6.06 
6.29 
6.41 
6.24 
6.65 
6.84 
7.20 
6.92 
7.14 
7.94 
7.51 
7.59 

Rel.Asym. 

0.415 
0.374 
0.335 
0.337 
0.298 
0.264 
0.302 
0.234 
0.271 
0.312 
0.275 
0.210 
0.190 
0.251 
0.171 
0.162 
0.205 
0.241 
0.156 
0.280 
0.281 
0.321 
0.177 
0.163 
0.190 
0.186 
0.179 
0.190 
0.199 
0.213 
0.230 
0.207 
0.200 
0.211 
0.220 
0.225 
0.219 
0.236 
0.243 
0.259 
0.247 
0.256 
0.289 
0.271 
0.275 

Space 

172 
228 
227 
173 
227-1 
226 
174 
225 
175 
176 
177 
241 
242 
178 
243 
180 
244 
245 
256 
246 
247 
248 
250 
258 
257 
251 
252 
274 
259 
182 
181 
262 
263 
260 
183 
264 
265 
261 
184 
266 
267 
185 
62 
293 
186 

Control Value 

0.5000 
1.3333 
1.3333 
0.6667 
1.1667 
1.0833 
0.6667 
2.0000 
1.7500 
0.3333 
0.2500 
1.7500 
0.6667 
0.3333 
1.5000 
0.5833 
0.6667 
2.0000 
1.5833 
1.3333 
0.3333 
0.5000 
0.5833 
1.5833 
1.7500 
1.3333 
1.0833 
0.5833 
0.5833 
0.6667 
0.3333 
0.6667 
0.6667 
1.5000 
1.5000 
1.3333 
1.3333 
0.8333 
0.6667 
0.8333 
0.8333 
1.0000 
1.0000 
0.8333 
0.8333 



8.57 
7.98 
9.12 
8.78 
9.51 

0.315 
0.291 
0.338 
0.324 
0.355 

Number of spaces: 50 
Mean RA: 0.252 
Rings: 8 

70 
187 
99 
188 
294 

1.0000 
1.5000 
1.0000 
0.8333 
1.0000 

Mean RRA: 1.895 
R-Ringiness: 0.0842 
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TABLE 21. RA and R-Ringiness values for Pueblo Bonito, Stage VI, east wing, second 
story 

Mean Depth Rel.Asym. 

6.57 0.286 
5.65 0.238 
7.55 0.336 
6.63 0.288 
6.63 0.288 
6.63 0.288 
6.63 0.288 
4.97 0.204 
5.95 0.254 
4.40 0.174 
4.05 0.156 
4.63 0.186 
4.35 0.172 
4.27 0.168 
3.85 0.146 
4.15 0.162 
5.32 0.222 
5.05 0.208 
4.72 0.191 
3.82 0.145 
6.02 0.258 
6.02 0.258 
5.92 0.253 
5.50 0.231 
4.07 0.158 
4.32 0.171 
5.30 0.221 
4.97 0.204 
4.47 0.178 

Space 

226B 
225B 
174B 
1758 
176B 
1778 
178B 
241B 
to KivaD 
242B 
244B 
243B 
180B 
245B 
256B 
181B 
179B 
246B 
2478 
257B 
245 
to KivaE 
248B 
249B 
259B 
182B 
back 
183B 
260B 

Control Value 

1.1667 
4.8333 
0.5000 
0.1667 
0.1667 
0.1667 
0.1667 
1.4167 
0.3333 
1.1667 
1.1667 
0.7500 
2.0833 
0.7500 
1.3333 
0.5000 
0.2500 
2.8333 
0.7500 
1.2500 
0.2500 
0.2500 
0.7500 
1.0000 
1.2500 
2.0000 
0.2500 
0.7500 
1.5000 



5.00 
5.40 
5.05 
5.35 
5.88 
5.75 
6.02 
6.52 
7.35 
8.22 
9.20 
9.20 

0.205 
0.226 
0.208 
0.223 
0.250 
0.244 
0.258 
0.283 
0.326 
0.371 
0.421 
0.421 

Number of spaces: 41 
Mean RA: 0.238 
Rings: 9 

258B 
274B 
261B 
184B 
1858 
186B 
265B 
1878 
188B 
189B 
no# 
no# 

0.7500 
0.7500 
2.0833 
0.7500 
0.5833 
l.2500 
0.2500 
0.8333 
0.8333 
2.5000 
0.3333 
0.3333 

Mean RRA: 1.576 
R-Ringiness: 0.1169 
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TABLE 22. RA and R-Ringiness values for Chetro Ketl, Stage II 

Mean Depth Rel.Asym. Space Control Value 

1.45 0.043 carrier 5.1667 
2.32 0.126 91 1.0769 
3.27 0.216 92 0.5000 
2.32 0.126 68 1.0769 
3.27 0.216 102 0.5000 
2.18 0.113 63 1.2436 
3.09 0.199 64 0.5833 
3.05 0.195 61 1.0833 
2.23 0.117 62 0.6603 
2.14 0.108 57 1.9103 
3.09 0.199 58 0.2500 
3.00 0.190 55 0.7500 
2.18 0.113 51 0.8269 
3.05 0.195 47 0.8333 
2.32 0.126 50 1.0769 
3.27 0.216 48 0.5000 
2.32 0.126 49 1.0769 
3.27 0.216 43 0.5000 
2.41 0.134 40 0.0769 
2.27 0.121 39 0.6538 
2.23 0.117 41 1.0769 
3.14 0.203 42 0.5000 
2.23 0.117 39A 1.0769 

Number of spaces: 23 
Mean RA: 0.154 Mean RRA: 0.737 
Rings: 10 R-Ringiness: 0.2439 
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TABLE 23. RA and R-Ringiness values for Chetro Kctl, Stage III, back row 

Mean Depth Rel.Asym. Space Control Value 

1.00 0.000 carrier 4.0833 
1.83 0.152 94 0.5833 
1.75 0.136 93 1.0833 
1.75 0.136 101 0.6667 
1.75 0.136 65 0.7500 
1.75 0.136 60 0.7500 
1.75 0.136 59 0.7500 
1.75 0.136 54 0.7500 
1.75 0.136 53 0.7500 
1.75 0.136 46 0.7500 
1.75 0.136 45 0.7500 
1.75 0.136 44 0.9167 
1.83 0.152 43 0.4167 

Number of spaces: 13 
Mean RA: 0.128 Mean RRA: 0.737 
Rings: 12 R -Ringiness: 0.5714 
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TABLE 24. RA and R-Ringiness values for Chetro Ketl Stage IV 

Mean Depth Rel.Asym. Space Control Value 

1.64 0.037 carrier 4.8603 
2.47 0.084 94 0.8269 
3.06 0.117 103 0.8333 
2.42 0.081 93 1.1603 
3.00 0.114 92 0.7500 
2.53 0.087 91 0.5769 
2.42 0.081 101 1.0769 
2.94 0.111 102 0.5833 
2.44 0.083 68 0.7769 
2.42 0.081 65 1.0769 
2.92 0.110 64 0.4500 
2.36 0.078 63 1.5769 
2.39 0.079 60 0.9103 
2.86 0.106 61 0.7833 
2.47 0.084 62 0.6103 
2.42 0.081 59 1.0769 
2.92 0.110 58 0.5000 
2.39 0.079 56-57 1.4103 
2.42 0.081 54 1.0769 
2.94 0.111 55 0.5000 
2.42 0.081 51 0.6603 
2.42 0.081 53 0.8603 
2.83 0.105 47 0.7833 
2.36 0.078 46 1.4103 
2.97 0.113 48 0.7000 
2.53 0.087 50 0.5769 
2.39 0.079 45 1.0269 
2.53 0.087 49 0.5769 
2.42 0.081 44 1.1603 
3.03 0.116 42 0.7500 
2.53 0.087 40 0.5769 
2.47 0.084 43 0.6603 
2.50 0.086 41 0.9103 
2.56 0.089 39 0.4103 
2.53 0.087 no# 0.5769 
2.97 0.113 43A 0.7500 
1.64 0.037 balcony 3.1936 

Number of spaces: 37 
MeanRA: 0.c~9 Mean RRA: 0.484 
Rings: 29 R-Ringiness: 0.4203 
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TABLE 25. RA and R-Ringiness values for Chetro Ketl Stage XII around Kiva G 

MeanDeptb Rel.Asym. Space Control Value 

1.80 0.178 carrier 1.2500 
2.10 0.244 26 1.0833 
2.20 0.267 19 1.5833 
2.80 0.400 27 1.3333 
3.10 0.467 17 0.3333 
3.70 0.600 28 0.5000 
2.20 0.267 18 1.0000 
2.80 0.400 16 0.5833 
2.00 0.222 mini plaza 1.5833 
2.70 0.378 22 1.2500 
3.60 0.578 23 0.5000 

Number of spaces: 11 
Mean RA: 0.364 Mean RRA: 1.234 
Rings: 3 R -Ringiness: 0.1765 



TABLE 26. RA and R-Ringiness values for Pueblo Alto, Stage lA, central unit 

Mean Depth Rel.Asym. 

1.63 0.070 
2.47 0.164 
2.37 0.152 
2.37 0.152 
2.37 0.152 
2.37 0.152 
2.37 0.152 
2.47 0.164 
3.42 0.269 
3.32 0.257 
3.32 0.257 
3.32 0.257 
3.32 0.257 
3.32 0.257 
3.32 0.257 
3.32 0.257 
3.32 0.257 
3.32 0.257 
3.32 0.257 
3.42 0.269 

Number of spaces: 20 
Mean RA: 0.213 
Rings: 0 

Space 

carrier 
121 
126 
133 
139 
151 
154 
158 
122 
123 
128 
132 
136 
138 
144 
149 
150 
155 
156 
157 

Control Value 

2.6667 
1.1429 
2.1429 
2.1429 
2.1429 
2.1429 
2.1429 
1.1429 
0.5000 
0.3333 
0.3333 
0.3333 
0.3333 
0.3333 
0.3333 
0.3333 
0.3333 
0.3333 
0.3333 
0.5000 

Mean RRA: 0.947 
R-Ringiness: 0.0000 
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TABLE 27. RA and R-Ringiness values for Pueblo Alto, Stage IB, central unit 

Mean Depth Rel.Asym. Space Control Value 

2.80 0.124 canier 1.9167 
3.30 0.159 130 1.2000 
3.50 0.172 135 0.7000 
3.50 0.172 143 0.5333 
3.10 0.145 160 1.2000 
4.13 0.216 120 0.8333 
4.07 0.211 127 0.6667 
4.27 0.225 134-137-140 0.8333 
4.00 0.207 142 1.1667 
3.60 0.179 152 1.0833 
3.77 0.191 153 0.9167 
3.80 0.193 159 1.0833 
5.03 0.278 121 1.5000 
4.90 0.269 126-129 2.5000 
5.10 0.283 133 2.5000 
4.83 0.264 139 2.3333 
4.50 0.241 151 1.3333 
4.60 0.248 154 2.3333 
4.70 0.255 158 1.3333 
6.00 0.345 122 0.5000 
5.87 0.336 123 0.3333 
5.87 0.336 128 0.3333 
6.07 0.349 132 0.3333 
6.07 0.349 136 0.3333 
5.80 0.331 138 0.3333 
5.80 0.331 144 0.3333 
3.30 0.159 147 0.8667 
5.47 0.308 150 0.5000 
5.57 0.315 155 0.3333 
5.57 0.315 156 0.3333 
5.67 0.322 157 0.5000 

Number of spaces: 31 
Mean RA: 0.253 Mean RRA: 1.4231 
Rings: 3 R-Ringiness: 0.0526 
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TABLE 28. RA and R-Ringiness values for Pueblo Alto, Stage II, central unit 

MeanDeptb Rel.Asym. Space Control Value 

2.68 0.073 canier 3.4167 
3.40 0.105 130 1.1250 
3.40 0.105 135 1.6250 
3.45 0.106 236 0.6250 
3.23 0.097 160 1.2917 
3.53 0.110 164 0.4583 
4.43 0.149 165 2.5000 
5.40 0.191 166 0.3333 
5.40 0.191 167A 0.3333 
5.40 0.191 167B 0.3333 
5.40 0.191 168 0.3333 
4.43 0.149 171 2.5000 
3.53 0.110 173 0.4583 
4.30 0.143 120 0.8333 
4.30 0.143 127 0.8333 
5.23 0.184 121 1.5000 
6.21 0.227 122 0.5000 
6.21 0.227 123 0.5000 
5.23 0.184 126 1.5000 
4.21 0.140 134 0.5833 
4.38 0.147 140 0.3333 
5.06 0.177 133 3.5000 
6.04 0.219 132 0.2500 
6.04 0.219 136 0.2500 
6.04 0.219 137 0.2500 
4.17 0.138 142 0.7500 
4.85 0.167 139 3.0000 
5.83 0.210 138 0.2500 
5.83 0.210 144 0.2500 
5.62 0.201 145 0.5833 
3.45 0.106 143 0.4583 
4.13 0.136 147 1.8333 
5.11 0.179 146 0.3333 
4.85 0.167 148 1.8333 
5.83 0.210 149 0.3333 
4.13 0.136 152 0.7500 
5.06 0.177 151 1.5000 
6.04 0.219 150 0.5000 
4.02 0.131 153 0.9167 
4.91 0.170 154 2.3333 
5.89 0.213 155 0.3333 
5.89 0.213 156 0.3333 
5.96 0.216 157 0.5000 
4.98 0.173 158 1.3333 
4.04 0.132 159 1.0833 



3.57 
4.51 
5.49 

0.112 
0.153 
0.195 

Number of spaces: 48 
Mean RA: 0.166 
Rings: 2 

161 
162 
163 

0.6250 
1.5000 
0.5000 

Mean RRA: 1.212 
R-Ringiness: 0.0220 

TABLE 29. RA and R-Ringiness values for Pueblo Alto Stage II west wing 

Mean Depth 

3.16 
3.26 
3.47 
4.21 
4.74 
5.37 
6.11 
6.95 
7.89 
4.11 
4.00 
4.95 
4.05 
3.79 
4.05 
3.89 
4.74 
5.68 
4.00 
4.95 

Rel.Asym. 

0.240 
0.251 
0.275 
0.357 
0.415 
0.485 
0.567 
0.661 
0.766 
0.345 
0.333 
0.439 
0.339 
0.310 
0.339 
0.322 
0.415 
0.520 
0.333 
0.439 

Number of spaces: 20 
Mean RA: 0.408 
Rings: 1 

Space 

carrier 
S.wall 
W.wall 
100 
228 
229 
108 
107 
106 
101 
102 
105 
103 
226 
104 
110 
112 
113 
111 
pre 117-118 

Control Value 

4.0000 
0.6429 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.5000 
0.5000 
0.1429 
1.1429 
0.5000 
0.6429 
1.0000 
0.6429 
0.6429 
1.5000 
0.5000 
1.1429 
0.5000 

Mean RRA: 1.813 
R-Ringiness: 0.0286 
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TABLE 30. RA and R-Ringiness values for Pueblo Alto Stage III east wing 

Mean Depth Rel.Asym. Space Control Value 

2.33 0.133 carner 2.4167 
3.00 0.200 177 3.1667 
3.10 0.210 183 2.1667 
2.95 0.195 188 0.5000 
2.95 0.195 189 0.5000 
2.81 0.181 192 0.5000 
2.38 0.138 S.wall 0.8667 
2.48 0.148 Plaza 2 1.6667 
3.95 0.295 173 0.2500 
3.90 0.290 175 0.8333 
2.95 0.195 187 1.3333 
4.05 0.305 184 0.3333 
4.05 0.305 182 0.3333 
3.95 0.295 179 0.2500 
3.95 0.295 176 0.2500 
3.00 0.200 186 0.8667 
3.05 0.205 185 1.0333 
4.48 0.348 180 1.0000 
3.14 0.214 174 1.0333 
3.19 0.219 170 1.5333 
3.81 0.281 181 0.8333 
4.14 0.314 169 0.3333 

Number of spaces: 22 
Mean RA: 0.235 Mean RRA: 1.098 
Rings: 6 R-Ringiness: 0.1538 



TABLE 31. RA and R-Ringiness values for Pueblo Alto Stage IV or V east wing 

Mean Depth Rel.Asym. Space Control Value 

3.50 
4.22 
5.17 
5.17 
3.50 
3.33 
3.28 
3.33 
4.33 
5.28 
5.28 
4.33 
4.00 
5.78 
4.83 
4.72 
5.44 
4.22 
4.94 

0.294 
0.379 
0.490 
0.490 
0.294 
0.275 
0.268 
0.275 
0.392 
0.503 
0.503 
0.392 
0.353 
0.562 
0.451 
0.438 
0.523 
0.379 
0.464 

Number of spaces: 19 
Mean RA: 0.406 
Rings: 1 

carrier 1.8333 
183 2.2500 
182 0.3333 
184 0.3333 
185 1.3333 
186 0.8333 
187 1.0000 
188 0.7500 
189 1.2500 
190 0.5000 
192 0.5000 
S.nr. Kiva 12 1.2500 
Plaza 2 1.3333 
169 0.5000 
170 1.3333 
174 0.8333 
175 1.0000 
181 0.8333 
180 1.0000 

Mean RRA: 1. 758 
R-Ringiness: 0.0303 
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TABLE 32. RA and R-Ringiness values for Pueblo Alto Stage IV or V west wing 

Mean Depth Rel.Asym. Space Control Value 

2.93 0.297 carrier 3.3333 
3.86 0.440 101 0.2000 
3.64 0.407 103 1.7000 
4.57 0.549 1031 0.3333 
3.71 0.418 104 0.5333 
2.71 0.264 109 0.5333 
3.86 0.440 15 0.2000 
2.64 0.253 112 1.8333 
3.57 0.396 113 0.3333 
2.86 0.286 229 1.8333 
3.79 0.429 108 0.3333 
3.36 0.363 228 0.8333 
4.00 0.462 100 1.0000 
4.79 0.582 226 1.5000 
5.71 0.725 225 0.5000 

Number of spaces: 15 
Mean RA: 0.421 Mean RRA: 1.625 
Rings: 1 R-Ringiness: 0.0400 
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TABLE 33. RA and R-Ringiness values for Pueblo del Arroyo Stage I 

Mean Depth Rel.Asym. Space Control Value 

2.50 0.176 carrier 2.3333 
2.89 0.222 preKivaD 1.2500 
3.61 0.307 35 0.8333 
4.44 0.405 34 1.5000 
5.39 0.516 33 0.5000 
3.72 0.320 39 1.3333 
4.67 0.431 38 0.5000 
3.11 0.248 44 0.5833 
3.83 0.333 43 2.5000 
4.78 0.444 42 0.3333 
4.78 0.444 45 0.3333 
3.44 0.288 pre KivaE 0.2500 
2.78 0.209 55 0.5000 
3.17 0.255 54 2.8333 
4.11 0.366 53 0.2500 
4.11 0.366 N. wail 0.2500 
3.89 0.340 51 2.2500 
4.83 0.451 50 0.3333 
4.83 0.451 52 0.3333 

Number of spaces: 19 
Mean RA: 0.329 Mean RRA: 1.424 
Rings: 1 R -Ringiness: 0.0303 
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TABLE 34. RA and R-Ringiness values for Pueblo del Arroyo Stage II central 

Mean Depth Rel.Asym. Space Control Value 

3.17 0.394 carrier 0.8333 
3.25 0.409 pre KivaJ 1.0000 
2.50 0.273 41 1.2500 
3.25 0.409 37 0.8333 
2.00 0.182 40 1.6667 
2.67 0.303 62 0.7500 
2.75 0.318 36 0.7500 
2.08 0.197 pre Kiva D 1.2500 
2.67 0.303 35 0.8333 
2.83 0.333 39 1.3333 
3.42 0.439 34 1.5000 
3.75 0.500 38 0.5000 
4.33 0.606 33 0.5000 

Number of spaces: 13 
MeanRA: MeanRRA: 
Rings: 2 R-Ringiness: 0.0952 

TABLE 35. RA and R-Ringiness values for Pueblo del Arroyo Stage II southwest 

Mean Depth Rel.Asym. Space Control Value 

3.75 0.500 carrier 0.3333 
2.83 0.333 24 2.0000 
2.83 0.333 16 0.8333 
2.67 0.303 8 0.8333 
2.50 0.273 9 1.5000 
2.75 0.318 15 0.8333 
2.75 0.318 23 0.8333 
2.50 0.273 27 1.5000 
2.67 0.303 26 0.8333 
2.83 0.333 25 0.8333 
2.92 0.348 28 0.8333 
3.08 0.379 22 1.0000 
2.92 0.348 14 0.8333 

Number of spaces: 13 
Mean RA: 0.336 Mean RRA: 1.217 
Rings: 2 R-Ringiness: 0.0952 
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TABLE 36. RA and R-Ringiness values for Pueblo del Arroyo Stage IlIa late 

Mean Depth Rel.Asym. Space Control Value 

3.50 0.294 carrier 2.2500 
2.78 0.209 41 2.0833 
4.44 0.405 64 0.3333 
4.44 0.405 63 0.3333 
3.61 0.307 37 0.7500 
2.39 0.163 40 1.5833 
3.72 0.320 pre KivaJ 0.2500 
3.22 0.261 36 0.7500 
2.78 0.209 pre KivaD 1.2500 
2.89 0.222 62 0.7500 
3.50 0.294 35 0.8333 
3.61 0.307 39 1.3333 
3.50 0.294 44 0.8333 
4.33 0.392 34 1.5000 
4.56 0.418 38 0.5000 
4.22 0.379 43 2.5000 
5.28 0.503 33 0.5000 
5.17 0.490 42 0.3333 
5.17 0.490 45 0.3333 

Number of spaces: 19 
Mean RA: 0.335 Mean RRA: 1.450 
Rings: 1 R-Ringiness: 0.0303 
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TABLE 37. RA and R-Ringiness values for Pueblo del Arroyo, Stage IVC 

Mean Depth Rel.Asym. Space Control Value 

2.35 0.123 canier 2.8333 
2.52 0.138 1 0.3929 
4.17 0.289 2 0.5000 
4.17 0.289 3 0.5000 
3.17 0.198 4 0.9762 
4.09 0.281 5 0.6667 
3.17 0.198 6 0.9762 
4.09 0.281 7 0.3333 
4.09 0.281 lOA 0.3333 
3.65 0.241 8 1.2500 
2.78 0.162 9 2.0000 
3.57 0.233 14 0.7500 
3.57 0.233 15 0.7500 
4.61 0.328 16 0.5000 
4.43 0.312 23 1.5000 
4.43 0.312 22 1.5000 
5.39 0.399 27 0.5000 
5.39 0.399 28 0.5000 
3.22 0.202 Roof 2 1.1429 
3.22 0.202 Roof 3 1.1429 
3.13 0.194 Roof 7 2.1429 
3.13 0.194 RoofB 2.1429 
4.09 0.281 8B-l 0.3333 
4.09 0.281 B 0.3333 

Number of spaces: 24 
Mean RA: 0.252 Mean RRA: 1.229 
Rings: 2 R-Ringiness: 0.0465 



TABLE 38. RA and R-Ringiness values for Kin Kletso Stage IA 

Mean Depth Rel.Asym. Space 

2.29 0.429 15 
1.43 0.143 55 
2.00 0.333 58 
2.86 0.619 16 
2.57 0.524 6 
1.71 0.238 7 
2.57 0.524 8 
2.29 0.429 99 

Control Value 

0.2500 
2.8333 
1.2500 
0.5000 
0.3333 
2.2500 
0.3333 
0.2500 

Number of spaces: 8 
Mean RA: 0.476 
Rings: 0 

Mean RRA: 1.234 
R-Ringiness: 0.0000 

TABLE 39. RA and R-Ringiness values for Kin Kletso Stage IB 

Mean Depth Rel.Asym. Space 

5.92 0.894 31 
5.00 0.727 42 
4.25 0.591 41 
3.67 0.485 51 
3.25 0.409 49 
3.00 0.364 44 
2.92 0.348 38 
3.83 0.515 45 
3.17 0.394 50 
3.58 0.470 32 
4.50 0.636 36 
4.33 0.606 29 
5.25 0.773 28 

Control Value 

0.5000 
1.5000 
1.0000 
1.0000 
1.0000 
0.8333 
2.0000 
0.3333 
0.6667 
2.0000 
0.3333 
1.3333 
0.5000 

Number of spaces: 13 
Mean RA: 0.555 
Rings: 0 

Mean RRA: 2.011 
R-Ringiness: 0.0000 
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TABLE 40. RA and R-Ringiness values for Salmon Ruin, Stage IA 

Mean Depth Rel.Asym. Space Control Value 

3.28 0.086 carrier 3.4167 
4.07 0.116 142 0.6250 
4.91 0.147 147 1.0000 
5.78 0.180 149 1.0000 
6.69 0.215 35 1.0000 
7.63 0.250 31 1.5000 
8.61 0.287 43 0.5000 
3.81 0.106 48 0.7917 
4.59 0.136 82 1.8333 
4.48 0.131 56 1.6667 
5.57 0.173 65 0.3333 
5.28 0.161 81 0.6667 
5.46 0.168 45 0.3333 
5.17 0.157 51 1.3333 
5.96 0.187 57 0.6667 
6.80 0.219 58 1.8333 
7.70 0.253 67 2.3333 
7.78 0.256 53 0.3333 
8.69 0.290 66 0.3333 
8.69 0.290 70 0.3333 
3.81 0.106 93 0.4583 
4.39 0.128 92 1.2500 
6.93 0.224 86 0.3333 
5.33 0.164 46 1.3333 
5.07 0.154 91 2.0000 
5.94 0.187 85 1.7500 
6.31 0.201 158 0.5000 
6.06 0.191 80 0.2500 
5.98 0.188 90 2.2500 
6.89 0.222 84 1.3333 
6.96 0.225 79 0.3333 
6.96 0.225 89 0.3333 
7.87 0.259 83 0.5000 
3.96 0.112 102 1.9583 
4.91 0.147 % 1.2500 
4.80 0.143 100 1.7500 
4.94 0.149 153 0.2500 
5.89 0.184 95 0.5000 
5.70 0.177 97 0.8333 
5.78 0.180 103 0.3333 
6.65 0.213 101 1.5000 
7.63 0.250 76 0.5000 
4.04 0.115 122 0.7917 
4.91 0.147 129 1.1667 
4.87 0.146 119 0.9167 



5.78 
5.74 
6.72 
6.72 
4.22 
5.20 
4.20 
5.13 
5.13 
4.20 

0.180 
0.179 
0.216 
0.216 
0.122 
0.159 
0.121 
0.156 
0.156 
0.121 

Number of spaces: 55 
Mean RA: 0.179 
Rings: 4 

131 
118 
117 
125 
121 
120 
124 
123 
127 
S. wall 

0.5833 
2.8333 
0.2500 
0.2500 
1.1250 
0.5000 
0.6250 
1.0000 
1.0000 
0.6250 

Mean RRA: 1.421 
R-Ringiness: 0.0381 

TABLE 41. RA and R-Ringiness values for West Aztec Ruin, Stage I 

MeanDeptb ReI.Asym. Space Control Value 

3.23 0.095 carrier 4.3333 
3.92 0.124 pre KivaK 0.6000 
4.65 0.155 116 0.8333 
5.42 0.188 101 1.5000 
6.35 0.228 100 1.3333 
7.33 0.270 99 0.5000 
6.31 0.226 111 0.8333 
7.25 0.266 110 1.5000 
8.23 0.308 112 0.5000 
4.04 0.129 pre KivaJ 0.6000 
4.90 0.166 pre KivaJ 1.0000 
5.79 0.204 95 1.0000 
6.73 0.244 94 1.5000 
7.71 0.285 93 0.5000 
4.10 0.132 pre KivaH 0.4333 
3.92 0.124 pre KivaH 0.9333 
4.73 0.159 92 0.6667 
5.54 0.193 91 1.8333 
6.52 0.235 90 0.3333 
4.02 0.129 66 0.9333 
4.71 0.158 65 1.1667 
5.52 0.192 84 0.6667 
6.33 0.227 83 1.8333 
7.31 0.269 82 0.3333 
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3.88 0.122 pre Kiva G 0.6000 
4.56 0.152 49 1.0000 
5.29 0.183 48 1.0000 
6.06 0.215 54 1.0000 
6.88 0.250 59 1.0000 
7.73 0.286 70 1.0000 
8.62 0.324 73 1.0000 
9.56 0.364 74 1.5000 
10.54 0.406 76 0.5000 
4.00 0.128 53 0.7667 
4.77 0.160 47 1.1667 
5.71 0.200 46 1.3333 
6.69 0.242 39 0.5000 
4.00 0.128 52 0.7667 
4.77 0.160 45 1.1667 
5.71 0.200 42 1.3333 
6.69 0.242 38 0.5000 
4.06 0.130 51 0.6000 
4.85 0.164 44 0.8333 
5.65 0.198 41 1.0833 
4.02 0.129 50 0.4333 
4.81 0.162 43 1.0833 
5.63 0.197 40 1.3333 
6.52 0.235 37 0.9167 
5.69 0.199 S. wall 0.9167 

Number of spaces: 49 
Mean RA: 0.203 Mean RRA: 1.504 
Rings: 9 R-Ringiness: 0.0968 



311 

REFERENCES 

Abrams, Elliott M. 
1989 Architecture and Energy: An Evolutionary Perspective. In Archaeological 

Method and Theory, volume 1, edited by Michael B. Schiffer, pp. 47-88. 
University of Arizona, Tucson. 

Adams, Charles 
1983 The Architectural Analogue to Hopi Social Organization and Room Use, and 

Implications for Prehistoric Northern Southwestern Culture. American Antiquity 
48(1):44-61. 

Agorsah, E. Kofi 
1985 Archaeological Implications of Traditional House Construction among the 

Nchumuru of Northern Ghana Current Anthropology 26 (1): 103-115. 

Allen, W. L. and J. B. Richardson 
1971 The Reconstruction of Kinship from Archaeological Data: The Concepts, the 

Methods, and the Feasibility. American Antiquity 36:41-53. 

Alexander, Christopher, Sara Ishigawa, and Murray Silverstein 
1m A Pattern Language. Oxford University Press, New York. 

Alexander, Christopher, and Barry Poyner 
1973 The Atoms of Environmental Structure. In Emerging Methods in Environmental 

Design and Planning, edited by Gary T. Moore, pp. 308-321. MIT Press, 
Cambridge. 

Altman, hwin, and Mary Gauvain 
1981 A Cross-cultural and Dialectical Analysis of Homes. In Spatial Representation 

and Behavior Across the Life Span: Theoty and Application edited by L. Liben et 
al, pp. 283-319. Academic Press, New York. 

Altschul, J. H. 
1978 The Development of the Chacoan Interaction Sphere. Journal of Anthropological 

Research 34: 109-146. 

Arnheim, Rudolph 
1m Dynamics of Architectural Form. University of California Press, Berkeley. 

Austin, Michael R. 
1976 A Description of the Maori Marae. In The Mutual Interaction of People and Their 

Built Environment, edited by Amos Rapaport, pp. 229-241. Mouton, Hague. 

Bachelard, Gaston 
1957 La poetique de l'espace. Presses Universitaires de France, Paris. 

Banning, E. B., and B. Byrd /"._"" 
1989 Alternative Approaches for Exploring Levantine Neolithic Architecture. 

Paleorient 15 (1): 154-160. 



312 

Basso, Ellen B. 
1988 The KaIapalo Indians of Central Brazil. Reprinted. Waveland Press, Prospect 

Heights, IL. Originally published 1973. 

Batty, Michael 
1985 Review of Hillier and Hanson (1984). Sociology 19:161-162. 

Bawden, Garth 
1990 Domestic Space and Social Structure in Pre-Columbian Northern Peru. In 

Domestic Architecture and the Use of Space, edited by Susan Kent, pp. 153-171. 
Cambridge University Press, Cambridge. 

Binford, Lewis 
1962 Archaeology as Anthropology. American Antiquity 28:217-225. 

1978 Nunamiut Ethnoarchaeology. Academic Press, New York. 

1983 In Pursuit of the Past: Decoding the Archaeological Record. Academic Press, 
New York. 

'Bloomer, Kent C., and Charles W. Moore 
1m Body. Memory. and Architecture. Yale University Press, New Haven. 

Boast, R. B. 
1987 Rites of Passage: Topological and Formal Representation. Environment and 

Planning B 14:451-466. 

Boast, R. B., and P. Steadman 
1987 Guest Editorial: Analysis of Building Plans in History and Prehistory. 

Environment and Planning B 14:359-361. 

Bognar, Botond 
1989 The Place of No-thingness: The Japanese House and the Oriental World Views 

of the Japanese. In Dwellings. Settlements. and Tradition: Cross-cultural 
Perspectives, edited by Jean-Paul Bourdier and Nezar AlSayyad, pp. 183-212. 
International Association for the Study of Traditional Environments, University of 
California, Berkeley. 

Bohannon, Paul 
1965 Introduction. In Houses and House-Life of the American Aborigines by Lewis 

Morgan, pp. v-xxi. University of Chicago, Chicago. 

Boissevain, J., and J.C. Mitchell (editors) 
1973 Network Analysis: Studies in Human Interaction. Mouton, Hague. 

Bon, Ranko 
1973 Allometry in the Topologic Structure of Architectural Spatial Systems. Ekistics 

215:270-276. 



313 

Bonanno, A., Tancred Gouder, Caroline Malone, and Simon Stoddart 
1990 Monuments in an Island Society: The Maltese Context. World Archaeology 

22(2): 190-205. 

Bourdieu, Pierre 
1971 The Berber House or the World Reversed. In Echanges et communication: 

Melanges offerts a Claude Levi-Strauss a l'occasion de son 60e anniversaire, 
pp.151-169. Mouton, Hague. 

1977 Outline of a Theory of Practice. Translated by Richard Nice. Cambridge 
University Press, Cambridge. 

Bradley, Bruce 
1993 Planning, Growth, and Functional Differentiation at a Prehistoric Pueblo: A Case 

Study from Southwest Colorado. Journal of Field Archaeology 20( 1):23-42. 

Breternitz, Cory, David E. Doyel, and Michael P. Marshall (editors) 
1982 Bis sa'ani: A Late Bonito Phase Community on Escavada Wash, northwest New 

Mexico. Navajo Nation Papers in Anthropology 14 

Broadbent, Geoffrey 
1973 Design in Architecture: Architecture and the Human Sciences. Wiley and Sons, 

London. 

Brown, Frank E. 
1985 Medieval London: The Growth of a City. Journal of Architectural Planning and 

Research 2:77-97. 

1986 Continuity and Change in the Urban House: Developments in Domestic Space 
Organisation in Seventeenth-century London. Comparative Studies in Society and 
History 28:558-590. 

1990 Comment on Chapman: Some Cautionary Notes on the Application of Spatial 
Measures to Prehistoric Settlements. In Social Archaeology of Houses, edited by 
Ross Samson, pp. 93-109. University of Edinburgh, Edinburgh. 

Brown, F. E., and J. P. Steadman 
1987 The Analysis and Interpretation of Small House Plans: Some Contemporary 

Examples. Environment and Planning B 14:407-438. 

Brown, M. Gordon, and Kazukumi Ikegami 
1986 Explorations in Pure Spatial Structure; Summary of Work for Architectural 

Design Studio. Arizona State University, Tempe. 

Canter, David, Rod Rivers, and Graham Storrs 
1985 Characterizing User Navigation through Complex Data Structures. Behaviour 

and Information Technology 4(2):93-102. 

Chang, K. C. 
1958 Study of the Neolithic Social Groupings: Examples from the New World. 

American Anthropologist 60 (20):298-334. 



Chapman, John 
1990 Social Inequality on Bulgarian Tells and the Varna Problem. 

Archaeology of Houses, edited by Ross Samson, pp. 49-92. 
University, Edinburgh. 

Childe, Vere Gordon 
1951 Man Makes Himself. New American Library, New York. 

Chippindale, Christopher 

314 

In Social 
Edinburgh 

1990 Theoretical Archaeology Group: 11th conference. Current Anthropology 
31(4):463-466. 

Chiswell, Coreen E. 
1988 An Analysis of Architectural Function at Pacatnamu, North Coast, Peru. Paper 

presented at the 53rd Annual Meeting of the Society for American Archaeology, 
Phoenix. 

ChristaJler, Walter 
1966 Central Places in Southern Germany. Translated by C.W. Baskin. Prentice

Hall, Englewood Cliffs NJ. 

Clarke, David L. 
1968 Analytical Archaeology. Methuen, Andover, Hants, England. 

1977 Spatial Information in Archaeology. In Spatial Archaeology, edited by David 
L.Clarke, pp. 1-32. Academic Press, London. 

Cook, Sherburne F., and Robert F. Heiser 
1968 Relationships among Houses, Settlement Areas, and Population in Aboriginal 

California In Settlement Archaeology, edited by K.C.Chang, pp. 79-116. 
National Press Books, Palo Alto CA. 

Cooper-Marcus, Clare 
1974 The House as Symbol of Self. In Designing for Human Behavior, edited by Jon 

Lang et al., pp. 130-146. Dowden, Hutchinson & Ross, Stroudsberg PA. 

Cordy, Ross H. 
1981 A Study of Prehistoric Social Change: The Development of Complex Society in 

the Hawaiian Islands. Academic Press, New York. 

Cresswell, Catherine, and William Widdowson 
1990 Spanish Vernacular House Form: An Exercise in Comparative Analysis. 

Traditional Dwellings & Settlements Working Papers 2, Center for Environmental 
Design Research, University of California, Berkeley. 

Crown, Patricia L., and W. James Judge (editors) 
1991 Chaco and Hohokam: Prehistoric Regional Systems in the American Southwest. 

School of American Research, Santa Fe, New Mexico. 



315 

Cunningham, Clark E. 
1972 Order in the Atoni House. Reprinted. Reader in Comparative Religion, edited by 

William A. Lessa and Evon Z. Vogt, pp. 117-135. Harper & Row, New York. 
Originally published 1964, Biidra. Taal-. Land-.Volkenkunde 120:34-68. 

Czwarno, R. Michael 
1988 Spatial Logic and the Investigation of Control in Middle Horizon Peru. In 

Recent Studies in Pre-Columbian Archaeology, edited by Nicholas J. Saunders and 
Olivier de Montmollin, pp. 415-456. BAR International Series 421(2). British 
Archeological Reports, Oxford. 

David, Nicholas 
1971 The Fulani Compound and the Archaeologist. World Archaeology 3: 111-131. 

Deetz, James 
1967 Invitation to Archaeology. Natural History Press, Garden City, New York. 

Dickens, Peter 
1977 An Analysis of Historical House Plans: A Study of the Structural Level (Micro). 

In Spatial Archaeology, edited by D~vid L. Clarke, pp. 33-45. Academic Press, 
London 

Di Peso, Charles C. 
1974 Casas Grandes: A Fallen Trading Center of the Gran Chichimeca. Amerind 

Foundation, Dragoon. 

Donley-Reid, Linda W. 
1990 A Structuring Structure: The Swahili House. In Domestic Architecture and the 

Use of Space, edited by Susan Kent, pp. 114-126. Cambridge University Press, 
Cambridge. 

Douglas, Mary 
1972 Symbolic Orders in the Use of Domestic Space. In Man. Settlement and 

Urbanism, edited by P. Ucko, pp. 13-20. Duckworth, London. 

Douglass, A.E. 
1935 Dating Pueblo Bonito and Other Ruins in the Southwest. Contributed Technical 

Papers, Pueblo Bonito Series 1. National Geographic Society, Washington DC. 

Doxiadis, Konstantine A. 
1968 Ekistics: An Introduction to the Science of Human Settlements. Oxford 

University Press, New York. 

Doxtater, Dennis 
1984 Spacial Opposition in Non-discursive Expression: Architecture as Ritual 

Process. Canadian Journal of Anthropology 4 (1): 1-17. 

1991 Reflections of the Anasazi Cosmos. In Social Space: Human Spatial Behavior 
in Dwellings and Settlements, edited by Q.Gron, E. Engelstad, and I. Lindblom, 
pp. 155-184. Odense University, Odense. 



316 

Dozier, Edward P. 
1965 Southwestern Social Units and Archaeology. American Antiquity 31(1):38-47. 

Durkheim, Emile 
1960 The Division of Labor in Society. Translated by George Simpson. Free Press, 

Glencoe. Originally published 1893, De la division du travail social: Etude sur 
I'organisation des societes superieures. 

1965 The Elementary Forms of the Religious Life. Translated by Joseph Ward Swain. 
Free Press, New York. Originally published 1915, Les formes elementaires de la 
vie religieuse. 

Durkheim, Emile, and Marcel Mauss 
1963 Primitive Classification. Translated by Rodney Needham. University of Chicago 

Press, Chicago. Originally published 1903, De quelques formes primitives de 
classification: contribution a I' etude des representations collectives, Annee 
Sociologique 6: 1-72. 

Eco, Umberto 
1972 The Componential Analysis of the Architectural Sign/Column. Semiotica 5 

(2):97-117. 

Eddy, Frank W. 
1977 Archaeological Investigations at Chimney Rock Mesa: 1970-1972. Memoirs of 

the Colorado Archaeological Society 1. Boulder. 

Eggan, Fred 
1950 Social Organization of the Western Pueblos. University of Chicago Press, 

Chicago. 

E1iade, Mircea 
1954 The Myth of the Eternal Return. Translated by Willard R. Trask. Pantheon 

Books. Originally published 1949, Le Mythe de I'eternel retour. 

1961 The Sacred and the Profane. Harper and Row, New York. 

1963 Patterns in Comparative Religion. Translated by Rosemary Sheed. Meridian 
Books, Cleveland. 

Ellis, Aorence Hawley 
1975 A Thousand Years of the Pueblo-Sun-Moon-Star Calendar. In 

Archaeoastronomy in Pre-columbian America edited by Anthony E. Aveni, pp. 59-
FrI. University of Texas, Austin. 

Evans-Pritchard, E. E. 
1978 The Nuer. Oxford University Press, Oxford. Originally published 1940. 

Faegre, Torvald 
1979 Tents: Architecture of the Nomads. Anchor Books, Garden City, New York. 



317 

Ferdon, Edwin N. Jr. 
1955 A Trial Survey of Mexican-Southwestern Architecturnl Parallels. School of 

American Research Monogmph 21. 

Ferguson, T. J. 
1992 Structuml Change in Historic Zuni Architecture and Society. Paper presented at 

the 57th Annual Meeting of the Society for American Archaeology, Pittsburgh PA. 

1993 Historic Zuni Architecture and Society: A Structuml Analysis. Ph. D. 
dissertation, University of New Mexico, Albuquerque. University Microfilms, 
Ann Arbor. 

Aetcher, Roland 
1978 Issues in the Analysis of Settlement Space. In Social Organisation and 

Settlement: Contributions from Anthropology. Archaeology and Geogmphy. Part 
II, edited by D. Green, C. Haselgrove, M. Spriggs, pp. 225-239. BAR 
International Series (Suppl) 47 (II). British Archeological Reports, Oxford. 

Foeillon, Henri 
1942 The Life of Forms in Art. Translated by Charles Beecher Hogan and George 

Kubler. Yale University Press, New Haven. 

Fortes, Meyer 
1945 The Dynamics of Clanship among the Tallensi. Oxford University Press, 

Oxford. 

1957 The Web of Kinship among the Tallensi. Oxford University Press Oxford. 

Foster, Sally M. 
1989 Analysis of Spatial Patterns in Building (Access Analysis) as an Insight into 

Social Structure: Examples from the Scottish Atlantic Iron Age. Antiquity 63:40-
50. 

Foucault, Michel 
1977 Discipline and Punish: The Birth of the Prison. Translated by Alan Sheridan. 

Pantheon, New York. Originally published 1975, Surveiller et punir: Naissance de 
la prison, Paris. 

Fowler, Andrew P. and John R. Stein 
1992 The Anasazi Great House in Space, Time, and Paradigm. In Anasazi Regional 

Organization and the Chaco System, edited by David E. Doyel, pp. 101-122. 
Maxwell Museum of Anthropology, Anthropological Papers 5. 

Fraser, Douglas 
1968 Village Planning in the Primitive World. George Braziller, New York. 

Fried, Morton H. 
1967 The Evolution ofPolitica1 Society. Random House, New York. 



318 

Fritz, John M. 
1978 Paleopsychology Today: Ideational Systems and Human Adaptations in 

Prehistory. In Social Archaeology: Beyond Subsistence and Dating, edited by 
Charles L. Redman, Mary Jane Berman, Edward V. Curtin, William T. Langhorne, 
Jr., Nina M. Versaggi, and Jeffery C. Wanser, pp. 37-59. Academic Press, New 
York. 

Geertz, Clifford 
1980 Negara: the Theatre State in Nineteenth-CentUlY Bali. Princeton University 

Press, Princeton NJ. 

Giddens, Anthony 
1984 The Constitution of Society: Outline of the Theory of Structuration. Univ.ersity 

of California, Berkeley. 

Gilman, Patricia A. 
1987 Architecture as Artifact: Pit Structures and Pueblos in the American Southwest. 

American Antiquity 52(3):538-.564. 

Gladwin, Harold S. 
1945 The Chaco Branch: Excavations at White Mound and in the Red Mesa Valley. 

Medallion Papers 33. Gila Pueblo, Globe, Arizona 

Glassie, Henry 
1975 Folk Housing in Middle Virginia: A Structural Analysis of Historic Artifacts. 

University of Tennessee, Knoxville. 

Goffman, Erving 
1959 Presentation of the Self in Everyday Life. Doubleday, Garden City, NY. 

Goodenough, Ward 
1955 Residence Rules. Southwestern Journal of Anthropology 12:22-37. ' 

Goody, James R. (editor) 
1971 The Developmental Cycle in Domestic Groups. Cambridge University Press, 

Cambridge. 

Grebinger, Paul 
1973 Prehistoric Social Organization in Chaco Canyon, New Mexico. Kiva 39 (1):3-

23. 

Gregor, Thomas 
1977 Mehinaku: The Drama of Daily Life in a Brazilian Indian Village. University of 

Chicago, Chicago. 

Haggett, Peter 
1966 Locational Analysis in Human Geography. S1. Martin's Press, New York. 

Haggett, Peter, and R. J. Chorley 
1969 Network Analysis in Geography. Edward Arnold, London. 



319 

Hall, Edward T. 
1959 The Silent Language. Fawcett, Greenwich, Connecticut. 

1966 The Hidden Dimension. Doubleday & Company, Garden City, New York. 

Hallasi, Judith Ann 
1979 Archaeological Excavation at the Escalarite Site, Dolores, Colorado, 1975 & 

1976, Part II, Cultural Resources Series 7. Colorado State Office, BLM. 

Hammond, Norman D. C. 
1972 Locational Models and the Site of Lubaantun: A Classic Maya site. In Models in 

Archaeology. edited by David L. Clarke, pp. 757-800. Methuen, London. 

Hanson, Julienne 
1989 Order and Structure in Urban Design: The Plans for the Rebuilding of London 

after the Great Fire of 1666. Ekistics 334-335:22-42. 

Hanson, Julienne, and Bill Hillier 
1982 Domestic Space Organisation: Two Contemporary Space Codes Compared. 

Architecture & Behaviour 2 (1):5-25. 

1987 The Architecture of Community. Architecture & Behaviour 3(3):249-273. 

Hassan, Fekri 
1978 Demographic Archaeology. In Advances in Archaeological Method and Theoty, 

volume 1, edited by Michael B. Schiffer, pp. 49-103. Academic Press, New York. 

Hawley, Aorence M. 
1934 The Significance of the Dated Prehistoty of Chetro Ketl. Chaco Canyon. New 

Mexico. University of New Mexico Bulletin, Monograph Series 1(1). 
Albuquerque. 

1938 The Family Tree of Chaco Canyon Masonry. American Antiquitv 3(3):247-255. 

Hayes, Alden C, David M. Brugge, and W. James Judge 
1988 Archaeological Surveys of Chaco Canyon. New Mexico. Reprinted. University 

of New Mexico Press, Albuquerque. Originally published 1981, Publications in 
Archaeology 18A, Chaco Canyon Studies, National Park Service, Washington, 
D.C. 

Hewett, Edgar L. 
1936 The Chaco Canyon and its Monuments. University of New Mexico Press, 

Albuquerque. 

Hill, James N. 
1970 Broken K Pueblo. Anthropological Papers of the University of Arizona 18. 

Tucson. 



320 

Hillier, Bill 
1985 The Nature of the Artificial: The Contingent and the Necessary in Spatial Form 

in Architecture. Geoforum 16(2):163-178. 

1987 La morphologie de l'espace urbain. Architecture & Behaviour 3(3):205-216. 

1989 The Architecture of the Urban Object. Ekistics 334-335:5-21. 

Hillier, Bill, Richard Burdett, John Peponis, and Alan Penn 
1987 Creating Life: Or Does Architecture Determine Anything? Architecture & 

Behaviour 3(3):231-248. 

Hillier, Bill, and Julienne Hanson 
1984 The Social Logic of Space. Cambridge University Press, Cambridge. 

1987 Introduction: A Second Paradigm. Architecture & Behaviour 3(3): 197-200. 

Hillier, Bill, Julienne Hanson, and H. Graham 
1987 Ideas Are in Things: An Application of the Space Syntax Method to Discovering 

House Genotypes. Environment and Planning B 14:363:'385. 

Hillier, Bill, Julienne Hanson, and John Peponis 
1987 Syntactic Analysis of Settlements. Architecture & Behaviour 3(3):217-230. 

Hillier, Bill, and Adrian Leaman 
1973 The Man-Environment Paradigm and its Paradoxes. Architectural Design 43: 

507-511. 

1975 Current Problems in Building Research Design. Journal of Architectural 
Research 4 (2):45-46. 

1976 Architecture as a Discipline. Journal of Architectural Research 5 (1):28-32. 

Hillier, Bill, Adrian Leaman, P. Stansall, and M. Bedford 
1976 Space Syntax. Environment and Planning B 3: 147-185. 

1978 Reply to Professor Leach. In Social Organisation and Settlement: Contributions 
from Anthropology. Archaeology and Geography. Part II, edited by D. Green, C. 
Haselgrove, M. Spriggs, pp. 403-405. BAR International Series (Suppl) 47 (II). 
British Archeological Reports, Oxford. 

Hillier, Bill, and Alan Penn 
1991 Visible Colleges: Structure and Randomness in the Place of Discovery. Science 

in Context 4 (1):23-49. 

1992 Dense Civilisations: The Shape of Cities in the 21st Century. Applied Energy 
43(1-3):41-66. 

Hillier, Bill, Alan Penn, Julienne Hanson, T. Grajewski, and J. Xu 
1993 Natural Movement: Or, Configuration and Attraction in Urban Pedestrian 

Movement. Environment and Planning B: Planning and Design 20:29-66. 



321 

Hodder, Ian 
1982a Theoretical Archaeology: A Reactionary View. In Symbolic and Structural 

Archaeology, edited by Ian Hodder, pp. 1-16. Cambridge University Press, 
Cambridge. 

1982b Symbols in Action: Ethnoarchaeological Studies of Material Culture. 
Cambridge University Press, Cambridge. 

Hoebel, Edward A. 
1953 Underground Kiva Passages. American Antiquity 19 (1):76. 

Holahan, Charles J. 
1982 Environmental Psychology. Random House, New York. 

Holanda, Frederico de 
1989 Brasilia: The Daily Invention of the City. Ekistics 334-335:75-83. 

Holston, James 
1989 The Modernist City: An Anthropological Critique of Brasilia. University of 

Chicago, Chicago. 

Hopkins, Mary R. 
1987 Network Analysis of the Plans of Some Teotihuacan Apartment Compounds. 

Environment and Planning B 14:387-406. 

Howard, Jerry B. 
1992 Secret Passages and Sacred Places: Ideology of Platform Mounds. Paper 

presented at the Second Salado Conference, Globe AZ. 

Hudson, Dee T. 
1972 Anasazi Measurement Systems at Chaco Canyon, New Mexico. Kiva 38 (1):27-

41. 

Hunter-Anderson, Rosalind 
1977 A Theoretical Approach to the Study of House Form. In Theory Building in 

Archaeology, edited by Lewis Binford, pp. 287-315. Academic Press, New 
York. 

Irwin-Williams, Cynthia 
1980a Investigations at Salmon Ruin: Methodology and overview. In Investigations at 

the Salmon Site: the structure of Chacoan society in the northern Southwest, edited 
by Cynthia Irwin-Williams and Phillip H. Shelley, vol.l, part 2, pp. 107-170. 
Eastern New Mexico University, Portales. 

1980b The San Juan Valley Archaeological Project: Synthesis. In Investigations at the 
Salmon Site: the structure of Chacoan society in the northern Southwest, edited by 
Cynthia Irwin-Williams and Phillip H. Shelley, vol.4, part 12, pp. 133-209. 
Eastern New Mexico University, Portales. 



322 

Irwin-Williams, Cynthia, and Phillip H. Shelley, eds. . 
1980 Investigations at the Salmon Site: the structure of Chacoan society in the northern 

Southwest. Eastern New Mexico University, Portales. 

Jackson, William H. 
1878 Report on the Ancient Ruins Examined in 1875 and 1877. In Tenth Annual 

Report of the U.S. Geological and Geographical Survey. Washington DC. 

Jacobs, Jane 
1961 The Death and Life of Great American Cities. Vintage Books, New York. 

Jameson, Michael H. 
1990 Domestic Space in the Greek City-State. In Domestic Architecture and the Use 

of Space, edited by Susan Kent, pp. 92-113. Cambridge University Press, 
Cambridge. 

Johnson, Gregory 
1989 Dynamics of Southwestern Prehistory: Far Outside--Looking in. In Dynamics of 

Southwest Prehistory, edited by Linda S. Cordell and George J. Gumerman, pp. 
371-389. Smithsonian Institution Press, Washington DC. 

Judd, Neil M. 
1959 Pueblo del Arroyo. Chaco Canyon. New Mexico. Smithsonian Miscellaneous 

Collections 138 (1). Washington DC. 

1964 The Architecture of Pueblo Bonito. Smithsonian Miscellaneous Collections 147 
(I). Washington DC. 

Judge, W. James 
1979 The Development of a Complex Cultural Ecosystem in the Chaco Basin, New 

Mexico. In Proceedings of the first conference on scientific research in the National 
Parks, part 3, edited by R. M. Linn. National Park Service Transactions and 
Proceedings Series 5:901-906. 

1984 New Light on Chaco Canyon. In New Light on Chaco Canyon, edited by David 
Grant Noble, pp. 1-12. School of American Research Press, Santa Fe, New 
Mexico. 

1991 Chaco: Current Views of Prehistory and the Regional System. In Chaco and 
Hohokam: Prehistoric Regional Systems in the American Southwest, edited by 
Patricia L. Crown and W. James Judge, pp. 11-30. School of American Research, 
Santa Fe, New Mexico. 

Kelley, J. Charles, and Ellen Abbott Kelley 
1975 An Alternative Hypothesis for the Explanation of Anasazi Culture History. In 

Collected Papers in Honor of Aorence Hawley Ellis, edited by Theodore R. 
Frisbie, pp. 178-223. Papers of the Archaeological Society of New Mexico 2, 
Santa Fe. 



323 

Kent, Susan 
1984 Analyzing Activity Areas: An Ethnoarchaeological Study of the Use of Space. 

University of New Mexico Press, Albuquerque. 

1990a Activity Areas and Architecture: An Interdisciplinary View of the Relationship 
between Use of Space and Domestic Built Environments. In Domestic Architecture 
and the Use of Space, edited by Susan Kent, pp. 1-8. Cambridge University 
Press, Cambridge. 

1990b A Cross-Cultural Study of Segmentation, Architecture and the Use of Space. 
In Domestic Architecture and the Use of Space. edited by Susan Kent, pp. 127-
152. Cambridge University Press, Cambridge. 

1991 Partitioning Space: Cross-cultural Factors Influencing Domestic Spatial 
Segmentation. Environment and Behavior 23 (4):438-473. 

Kent, Susan (editor) 
1990 Domestic Architecture and the Use of Space: An Interdisciplinary Cross-Cultural 

Study. Cambridge University, Cambridge. 

Kincaid, Chris (editor) 
1983 Chaco Roads Project Phase I: a Reappraisal of Prehistoric Roads in the San Juan 

Basin. Bureau of Land Man":;ement, Albuquerque, New Mexico. 

Knowles, Ralph L. 
1974 Energy and Form. MIT, Cambridge MA. 

1981 Sun Rhythm Form. MIT, Cambridge MA. 

Kramer, Carol 
1982 Village Ethnoarchaeology: Rural Iran in Archaeological Perspective. Academic 

Press, New York. 

Kroeber, Alfred L., and Clyde Kluckhohn 
1952 Culture: A Critical Review of Concepts and Definitions. Peabody Museum 

Papers 47. Harvard University, Cambridge MA. 

Kroeber, Alfred L., and Jane Richardson 
1940 Three Centuries of Women's Dress Fashions, a Quantitative Analysis. 

Anthropological Records 5:2: 111-153. 

Kubler, George 
1%2 The Shape of Time: Remarks on the History of Things. Yale University Press, 

New Haven, Conn. 

Kuhn, Thomas S. 
1970 The Structure of Scientific Revolutions, second edition. University of Chicago, 

Chicago. 



324 

Kus, Susan, and Victor Raharijaona 
1990 Domestic Space and the Tenacity of Tradition among some Betsileo of 

Madagascar. In Domestic Architecture and the Use of Space, edited by Susan 
Kent, pp. 21-33. Cambridge University Press, Cambridge. 

Laslett, Peter, and R. Wall (editor) 
1972 Household and Family in Past Time. Cambridge University Press, Cambridge. 

Lawrence, Denise L., and Setha M. Low 
1990 The Built Environment and Spatial Fonn. Annual Review of Anthropology 

19:453-505. 

Lawrence, Roderick 
1986 Review of Hillier and Hanson (1984). Anthropos 81:331. 

1990 Public Collective and Private Space: A Study of Urban Housing in Switzerland. 
In Domestic Architecture and the Use of Space, edited by Susan Kent, pp. 73-91. 
Cambridge University Press, Cambridge. 

Leach, Edmund 
1978 Does Space Syntax Really IIConstitute the Social ll? In Social Organisation and 

Settlement: Contributions from Anthropology. Archaeology and Geography. Part 
II, edited by D. Green, C. Haselgrove, M. Spriggs, pp. 385-401. BAR 
International Series (Suppl) 47 (II). British Archeological Reports, Oxford. 

LeBlanc, Steven 
1971 An Addition to Naroll's Suggested Roor Area and Settlement Population 

Relationship. American Antiquity 36 (2):210-211. 

Ledewitz, Stefani 
1991 Review of Hillier and Hanson (1984). Journal of Architectural and Planning 

Research 8(3):260-266. 

Lefebvre, Henri 
1971 Reflexions sur la politique de I'espace. Espaces et Societe 1:3-13. 

Lekson, Stephen H. 
1981 Cognitive Frameworks and Chacoan Architecture. New Mexico Journal of 

Science 21(1):27-36. 

1986 Great Pueblo Architecture of Chaco Canyon. New Mexico. Reprinted. 
University of New Mexico Press, Albuquerque. Originally published 1984, 
Publications in Archaeology 18B, Chaco Canyon Studies, National Park Service, 
Albuquerque. 

1989 Kivas? In The Architecture of Social Integration in Prehistoric Pueblos. edited 
by W. D. Lipe and Michelle Hegmon, pp. 161-167. Crow Canyon Archaeological 
Center, Cortez, Colorado. 

1991 Settlement Patterns and the Chaco Region. In Chaco and Hohokam: Prehistoric 
Regional Systems in the American Southwest, edited by Patricia L. Crown and W. 



325 

James Judge, pp. 31-56. School of American Research, Santa Fe, New Mexico. 

Lekson, Stephen H. (editor) 
1983 The Architecture and Dendrochronology of Chetro Ketl. Chaco Canyon. New 

Mexico. Reports of the Chaco Center 6. National Park Service, Albuquerque. 

Lekson, Stephen H., and Catherine M. Cameron 
1993 The Abandonment of Chaco Canyon and the Reorganization of the Anasazi 

World. Paper presented at the Annual Meeting of the American Anthropology 
Association. 

Lekson, Stephen H., Thomas C. Windes, John R. Stein, and W. James Judge 
1988 The Chaco Canyon Community. Scientific American 256 (7): 100-109. 

Leroi-Gourhan, Andre 
1972 Fouilles de Pincevent: essai d'analyse ethnographique d'un habitat magdaienien. 

Centre National de Recherche Scientifique, Paris. 

Levi-Strauss, Claude 
1963 Structural Anthropology. Translated by Claire Jacobson and Brooke G. Schoepf. 

Basic Books, New York. 

Lister, Robert H., and Florence C. Lister 
1981 Chaco Canyon: Archaeology and Archaeologists. University of New Mexico 

Press, Albuquerque. 

Longacre, William A. 
1970 Archaeology as Anthropology: A Case Study. Anthropological Papers of the 

University of Arizona 17. Tucson. 

Longacre, William A., and James E. Ayres 
1968 Archaeological Lessons from an Apache Wickiup. In New Perspectives in 

Archeology, edited by Sally R. Binford and Lewis R. Binford, pp. 151-160. 
Aldine, Chicago. 

Love, Marian F. 
1975 A Survey of the Distribution of T-shaped Doorways in the Greater Southwest. 

In Collected Papers in Honor of Florence Hawley Ellis, edited by Theodore R. 
Frisbie, pp. 296-311. Papers of the Archaeological Society of New Mexico 2. 

Lukumwena, N'Senda, and Tanimu Osman 
1989 The Doom and Resistance of Traditional Space Concept. In Cross-Cultural 

Studies of Traditional Dwellings, edited by Nezar AISayyad and Jean-Paul 
Bourdier, pp. 29-52. Traditional Dwellings & Settlements Working Papers 7, 
Center for Environmental Design Research, University of California, Berkeley. 

Lumpkins, William 
1984 Reflections on Chacoan Architecture. In New Light on Chaco Canyon, edited by 

David Grant Noble, pp. 19-24. School of American Research Press, Santa Fe, 
New Mexico. 



326 

Lyons, Thomas R, and Robert K. Hitchcock 
1977 Aerial Remote Sensing Techniques in Archeology. Reports of the Chaco Center 

2. National Park Service, Albuquerque. 

Lynch, Kevin 
1960 The Image of the City. M.LT. Press, Cambridge. 

March, Lionel 
1976 The Logic of Design and the Question of Value. In The Architecture of Fonn, 

edited by Lionel March, pp. 1-40. Cambridge University Press, Cambridge. 

March, Lionel, and J. Philip Steadman 
1971 The Geometry of Environment. RIBA, London. 

Markus, Thomas A. 
1987 Buildings as Classifying Devices. Environment and Planning B 14:467-484. 

Markus, Thomas A. (editor) 
1982 Order in Space and Society: Architectural Fonn and its Context in the Scottish 

Enlightenment. Mainstream Publishing, Edinburgh. 

Marshall, Michael P., John R Stein, Richard E. Loose, and Judith E. Novotny 
1979 Anasazi Communities of the San Juan Basin. New Mexico Historic Preservation 

Bureau, Santa Fe. 

Martin, Paul S. 
1936 Lowry Ruin in Southwestern Colorado. Field Museum of Natural History 

Anthropological Series 23 (1), Chicago. 

Matrix 
1984 Making Space: Women and the Man-Made Environment. Pluto Press, London. 

Mauss, Marcel 
1968 Essai sur les variations saisonnieres des societes eskimos: etude de morphologie 

sociale. In Sociologie et Anthropologie, pp. 387-477. Presses Universitaires de 
France, Paris. Originally published 1904. 

McGuire, Randall H., and Michael B. Schiffer 
1983 A Theory of Architectural Design. Journal of Anthropological Archaeology 

2:277-303. 

Mcintosh, Roderick J. 
1977 The Excavation of Mud Structures: An Experiment from West Africa. World 

Archaeology 9(2):200-219. 

McKenna, Peter and Marcia L. Truell 
1986 Small Site Architecture of Chaco Canyon. New Mexico. Chaco Canyon Studies, 

Publications in Archeology 18D, National Park Service, Santa Fe. 

McNi tt, Frank 
1957 Richard Wetherill: Anasazi. University of New Mexico Press, Albuquerque. 



327 

Miller, D. 
1982 Artefacts as Human Categorisation Processes. In Symbolic and Structural 

Archaeology, edited by Ian Hodder, pp. 17-25. Cambridge University Press, 
Cambridge. 

Miller, John 
1989 Growth and Renewal: The Swedish Model. Ekistics 334-335:56-64. 

Mills, Glen 
1989 Space and Power in South Africa: The Township as a Mechanism of Control. 

Ekistics 334-335:65-74. 

1992a The Spatial Structure of Ideology in Infonnal Settlements: A Case Study in 
Southern Africa. Building and Environment 27(1): 13-21. 

1992b Space and Function in Small House Plans: A Case Study in South Africa. 
Environment and Planning B: Planning and Design 19:545-558. 

Mindeleff, Cosmos 
1901 Localization of Tusayan Clans. Bureau of American Ethnology Annual Report 

19:639-653. 

Mindeleff, Victor 
1891 A Study of Pueblo Architecture: Tusayan and Cibola Smithsonian Institution. 

Bureau of American Ethnology. Eighth Annual Report: 12-228. 

Mitchell, J.C. (editor) 
1963 Social Networks in Urban Situations. University of Manchester, Manchester. 

Moore, Henrietta L. 
1986 Space. Text. and Gender: an Anthropological Study of the Marakwet of Kenya. 

Cambridge University, Cambridge. 

Moore, Gary T. 
1973 Emerging Methods in Environmental Design and Planning, based on 

Proceedings of the Design Methods Group, First International Conference, Boston, 
June 1968. MIT Press, Cambridge, Massachusetts. 

Moore, Jerry 
1991 New Approaches to Old Buildings: Recent Analyses of Andean Monumental 

Architecture. Paper presented at the 56th Annual Meeting of the Society for 
American Archaeology, New Orleans. 

1992 Pattern and Meaning in Prehispanic Peruvian Architecture: Architecture of Social 
Control in the Chimu State. Latin American Antiquity 3 (2):95-113. 

Morgan, Lewis 
1965 [1881] Houses and House-Life of the American Aborigines. University of 

Chicago Press, Chicago. 



328 

Morris, Earl 
1919 The Aztec Ruin. Anthropological Papers of the American Museum of Natural 

History 26 (1). New York. 

1921 The House of the Great Kiva at the Aztec Ruin. Anthropological Papers of the 
American Museum of Natural History 26 (2). New York. 

1924 Burials in the Aztec Ruin. The Aztec Ruin Annex. Anthropological Papers of the 
American Museum of Natural History 26 (3,4). New York. 

1928 Notes on Excavations in the Aztec Ruin. Anthropological Papers of the 
American Museum of Natural History 26 (5). New York. 

Mumford, Lewis 
1961 The City in HistOlY: Its Origins. Its Transformations. and Its Prospects. 

Harcourt Brace Jovanovich, New York. 

Nabokov, Peter, and Robert Easton 
1989 Native American Architecture. Oxford University Press, Oxford. 

Naroll, Raoul 
1962 Hoor Area and Settlement Population. American Antiquity 27 (4):587-589. 

Neaher, Nacy C. 
1981 Igbo Carved Doors. African Arts 15 (1):49-55, 88. 

Nelson, Nels 
1920 Notes on Pueblo Bonito. In Pueblo Bonito, by George H. Pepper, pp. 381-

390. Anthropological Papers of the American Museum of Natural History 27. 
New York. 

Netting, Robert, Richard R. Wilk, and E. Arnould (editors) 
1984 Households: Comparative and Historical Studies of the Domestic Group. 

University of California, Berkeley. 

Nials, Fred, John Stein, and John Roney 
1987 Chacoan Roads in the Southern Periphery: Results of Phase II of the BLM 

Chaco Roads Project. Bureau of Land Management Cultural Resources Series 1, 
Albuquerque. 

Oliver, Paul 
1987 Dwellings: The House Across the World. University of Texas, Austin. 

Oliver, Paul (editor) 
1971 Shelter in Africa. Praeger, New York. 

1975 Shelter. Sign & Symbol. Barrie & Jenkins Ltd., London. 



329 

Ortiz, Alfonso 
1965 Dual Organization as an Operational Concept in the Pueblo Southwest. 

Ethnology 4(4):389-396. 

1969 The Tewa World: Space, Time, Being, and Becoming in a Pueblo Society. 
University of Chicago, Chicago. 

Palladio, Andrea 
1965 [1738] The Four Books of Architecture. Translated by I. Ware. Dover, New 

York. 

Peponis, John 
1985 The Spatial Culture of Factories. Human Relations 38:357-390. 

1989a Space Syntax: The Guest-editor's Foreword. Ekistics 334-335:4. 

1989b Space, Culture and Urban Design in Late Modernism and After. Ekistics 334-
335:93-107. 

Peponis, John, Eleni Hadjinikolaou, Costas Livieratos, and Dimitris A. Fatouros 
1989 The Spatial Core of Urban Culture. Ekistics 334-335:43-55. 

Peponis, John, and Jenny Hedin 
1982 The Layout of Theories in the Natural History Museum. 9H (3):21-25. 

Peponis, John, Craig Zimring, and Y oon Kyung Choi 
1990 Finding the Building in Wayfaring. Environment and Behavior 22 (5):555-590. 

Pepper, George H. 
1920 Pueblo Bonito. Anthropological Papers of the American Museum of Natural 

History 27. New York. 

Pippin, Lonnie C. 
1987 The Prehistory and Paleoecology of Guadalupe Ruin, Sandoval County, NM, 

University of Utah Anthropological Papers 112. Salt Lake City. 

Plimpton, C. L., and F. A. Hassan 
1987 Social Space: A Detenninant of House Architecture. Environment and Planning 

B 14:439-449. 

Powers, Robert P. 
1984a Regional Interaction in the San Juan Basin: The Chacoan Outlier System. In 

Recent Research on Chaco Prehistory, edited by W. James Judge and John D. 
Schelberg, pp. 23-36. Reports of the Chaco Center 8. National Park Service, 
Santa Fe. 

1984b Outliers and Roads in the Chaco System. In New Light on Chaco Canyon, 
edited by David Grant Noble, pp. 45-58. School of American Research Press, 
Santa Fe, New Mexico. 



330 

Powers, Robert P., William B. Gillespie, and Stephen H. Lekson 
1983 The Outlier Survey: A Regional View of Settlement in the San Juan Basin. 

Reports of the Chaco Center 3. National Park Service, Albuquerque. 

Preziosi, Donald 
1979 The Semiotics of the Built Environment: An Introduction to Archiotectonic 

Analysis. Indiana University Press, Bloomington. 

1983 Minoan Architectural Design: Fonnation and Signification. Approaches to 
Semiotics 63. Mouton, Berlin. 

Prudden, T. M. 
1903 The Prehistoric Ruins of the San Juan Watershed in Utah, Arizona, Colorado, 

and New Mexico. American Anthropologist 5:224-288. 

1914 The Circular Kivas of Small Ruins in the San Juan Watershed. American 
Anthropologist 16:33-58. 

Prussin, Labelle 
1969 Architecture in Northern Ghana: A Study of Fonns and Functions. University 

of California, Berkeley. 

Rabinow, Paul 
1989 French Modem: Nonns and Fonns of the Social Environment. MIT, Cambridge 

MA. 

Rapoport, Amos 
1969a House Fonn and Culture. Prentice-Hall, Englewood Cliffs, New Jersey. 

1969b The Pueblo and the Hogan: A Cross-cultural Comparison to Two Responses to 
the Environment. In Shelter and Society, edited by Paul Oliver, pp. fIj-79. Barrie 
& Rockcliff, London. 

1976 Socio-cultural Aspects of Man-Environment Studies. In The Mutual Interaction 
of People and Their Built Environment. edited by Amos Rapaport, pp. 7-35. 
Mouton, Hague. 

1990a Systems of Activities and Systems of Settings. In Domestic Architecture and 
the Use of Space, edited by Susan Kent, pp. 9-20. Cambridge University Press, 
Cambridge. 

1990b Science and the Failure of Architecture: An Intellectual History. In 
Environment and Behavior Studies: Emergence of Intellectual Traditions, edited by 
Irwin Altman and Kathleen Christenson, vol. 11, pp. 79-109. Plenum Press, New 
York. 

Rathje, William 
1975 The Last Tango in Mayapan. In Ancient Civilization and Trade, edited by 

Jeremy A. Sabloff and C.C. Lamberg-Karlovsky, pp. 409-448. University of 
New Mexico Press, Albuquerque. 



331 

Rattray, Robert S. 
1929 Ashanti Law and Constitution. Oxford University Press, London. 

Reyman, Jonathan E. 
1976 Astronomy, Architecture, and Adaptation at Pueblo Bonito. Science 193 

(4257):957-962. 

1985 A Reevaluation of Bi-wall and Tri-wall Structures in the Anasazi Area. In 
Contributions to the Archaeology of Greater Mesoamerica edited by William T 
Folan, pp. 293-333. Center for Archaeological Investigations, Southern Illinois 
University, Carbondale. 

Robben, Antonius C. G. M. 
1989 Habits of the Home: Spatial Hegemony and the Structuration of House and 

Society in Brazil. American Anthropologist 91(3):570-588. 

Roberts, Frank H. H. Jr. 
1929 Shabik'eshchee Village: A Late Basket Maker Site in the Chaco Canyon. New 

Mexico. Bureau of American Ethnology Bulletin 92. Smithsonian Institution, 
Washington DC. 

1931 The Ruins at Kiatuthlana. Eastern Arizona. Bureau of American Ethnology 
Bulletin 96. Smithsonian Institution, Washington DC. 

1932 Village of the Great Kivas on the Zuiii Reservation. New Mexico. Bureau of 
American Ethnology Bulletin Ill. Smithsonian Institution, Washington DC. 

1939 Archaeological Remains in the Whitewater District Eastern Arizona. Bureau of 
American Ethnology Bulletin 121. Smithsonian Institution, Washington DC. 

Rodman, Margaret C. 
1985 Moving Houses: Residential Mobility and the Mobility of Residences in 

Longana, Vanuatu. American Anthropologist 87(1):56-72. 

Rudofsky, Bernard 
1964 Architecture without Architect.s: A Short Introduction to Non-Pedigreed 

Architecture. Museum of Modem Art, New York. 

Saile, David 
1977 'Architecture' in Prehispanic Pueblo Archaeology: Examples from Chaco 

Canyon, New Mexico. World Archaeology 9(2): 157-174. 

Samson, Ross (editor) 
1990 The Social Archaeology of Houses. Edinburgh University Press, Edinburgh. 

Sanders, Donald 
1990 Behavioral Conventions and Archaeology: Methods for the Analysis of Ancient 

Architecture. In Domestic Architecture and the Use of Space, edited by Susan 
Kent, pp. 43-72. Cambridge University Press, Cambridge. 



332 

Schaafsma, Polly 
1984 Rock Art in Chaco Canyon. In New Light on Chaco Canyon, edited by David 

Grant Noble, pp. 59-64. School of American Research Press, Santa Fe, New 
Mexico. 

Schelberg, John D. 
1984 Analogy, Complexity, and Regionally-based Perspectives. In Recent Research 

on Chaco Prehistory, edited by W. James Judge and John D. Schelberg, pp. 5-21. 
Reports of the Chaco Center 8. National Park Service, Albuquerque. 

Schiffer, Michael B. 
1976 Behavioral Archaeology. Academic Press, New York. 

1985 Is There a "Pompeii Premise?" Journal of Anthropological Research 41(1): 18-
41. 

Schoenwetter, James 
1962 The Pollen Analysis of Eighteen Archaeological Sites in Arizona and New 

Mexico. In Chapters in the Prehistory of Eastern Arizona, I, pp. 168-209. 
Fieldiana: Anthropology 53. Chicago Natural History Museum, Chicago. 

Scott, Eleanor 
1990 Romano-British Villas and the Social Construction of Space. In Social 

Archaeology of Houses, edited by Ross Samson, pp. 149-172. University of 
Edinburgh, Edinburgh. 

Scully, Vincent 
. 1975 Pueblo: Mountain. Village. Dance. Thames and Hudson, London. 

Sebastian, Lynne 
1991 Sociopolitical Complexity and the Chaco System. In Chaco and Hohokam: 

Prehistoric Regional Systems in the American Southwest, edited by Patricia L. 
Crown and W. James Judge, pp. 109-134. School of American Research, Santa 
Fe, New Mexico. 

1992 The Chaco Anasazi: Sociopolitical Evolution in the Prehistoric Southwest 
Cambridge University, Cambridge. 

Service, Elman R. 
1962 Primitive Social Organization. Random House, New York. 

Sever, Thomas L., and David W. Wagner 
1991 Analysis of Prehistoric Roadways in Chaco Canyon Using Remotely Sensed 

Digital Data. In Ancient Road Networks and Settlement Hierarchies in the New 
World, edited by Charles D. Trombold, pp. 43-52. Cambridge University Press, 
Cambridge. 

Shoul, Michael 
1993 The Spatial Arrangements of Ordinary English Houses. Environment and 

Behavior 25 (1):22-69. 



333 

Simpson, James H., Lt. 
1964 [1850] Navaho Expedition: Journal of a MiIitruy Reconnaissance from Santa Fe. 

New Mexico. to the Navaho Country Made in 1849, edited by Frank McNitt. 
University of Oklahoma Press, Nonnan. 

Smith, Dido 
1968 Entrances and Exits ... The Door. Craft Horizons 28 (5):32-35, 52. 

Sofaer, Anna, M. P. Marshall, and Rolf M. Sinclair 
1989 The Great North Road: A Cosmographic Expression of the Chaco Culture of 

New Mexico. In World Archaeoastronomy, edited by Anthony E. Aveni, pp. 365-
376. Cambridge University, Cambridge. 

Sofaer, Anna, Rolf M. Sinclair, and L. E. Doggett 
1982 Lunar Markings on Fajada Butte, Chaco Canyon, New Mexico. In 

Archaeoastronomy in the New World, edited by Anthony E. Aveni, pp. 168-187. 
Cambridge University, Cambridge. 

Sofaer, Anna, Rolf M. Sinclair, and Joey B. Donahue 
1989 Solar and Lunar Orientations of the Major Architecture of the Chaco Culture of 

New Mexico. Paper presented at the Colloquio Intemazionale Archeologia e 
Astronomia, University of Venice, Italy. 

Sofaer, Anna, Volker Zinser, and Rolf M. Sinclair 
1979 A Unique Solar Marking Construct. Science 206:283-291. 

Sommer, Robert 
1969 Personal Space: The Behavioral Basis of Design. Prentice-Hall, Englewood 

. Cliffs, New Jersey. 

Steadman, J. Philip 
1979 The Evolution of Designs: Biological Analogy in Architecture and the Applied 

Arts. Cambridge University Press, Cambridge. 

1983 Architectural Morphology: An Introduction to the Geometry of Building Plans. 
Pion, London. . 

1984 Review of Hillier and Hanson (1984). The Architects' Journal 180(49): 24. 

Stein, John R., and Stephen H. Lekson 
1992 Anasazi Ritual Landscapes. In Anasazi Regional Organization and the Chaco 

System, edited by David E. Doyel, pp. 87-100. Maxwell Museum of 
Anthropology, Anthropological Papers 5. 

Steward, Julian H. 
1955 Theory of Culture Change. University of Illinois Press, Urbana. 

Stilgoe, John R. 
1982 Common Landscape of America. 1580 to 1845. Yale University Press, New 

Haven, Connecticut. 



334 

Stiny, George 
1975 Pictorial and Formal Aspects of Shape and Shape Grammars. Birkhauser 

Verlag, Basel. 

Stiny, George and James Gips 
1978 Algorithmic Aesthetics. University of California Press, Berkeley 

Stocking, George W. 
1968 Race. Culture and Evolution: Essays in the HistOIY of Anthropology. Free 

Press, New York. 

Sutro, Livingston D., and Theodore E. Downing 
1988 A Step Toward a Grammar of Space: Domestic Space Use in Zapotec Villages. 

In Household and Community in the Mesoamerican Past, edited by Richard R. 
Wilk and Wendy Ashmore, pp. 29-50. University of New Mexico, Albuquerque. 

Tabor, Philip 
1976 Analysing Communication Patterns; Analysing Route Patterns. In The 

Architecture of Form, edited by Lionel March, pp. 284-378. Cambridge University 
Press, Cambridge. 

Taylor, Walter W. 
1948 A Study of Archaeology. American Anthropological Association Memoir 69. 

Washington DC. 

Teklenburg, J.A.F., H.J.P. Timmermans, and A. F. Wagenburg 
1993 Space Syntax: Standardised Integration Measures and Some Simulations. 

Environment and Planning B 20:347-357. 

Toll, H. Wolcott 
1991 Material Distribution and E"{change in the Chaco System. In Chaco and 

Hohokam: Prehistoric Regional Systems in the American Southwest, edited by 
Patricia L. Crown and W. James Judge, pp. 77-108. School of American 
Research, Santa Fe, New Mexico. 

Trigger, Bruce 
1978 Time and Traditions. Columbia, New York. 

Truell, Marcia L. 
1986 A Summary of Small Site Architecture in Chaco Canyon, New Mexico. In Small 

Site Architecture of Chaco Canyon. New Mexico, by Peter McKenna and Marcia L. 
Truell, pp. 115-502. Publications in Archeology 180, Chaco Canyon Studies ... 
National Park Service, Santa Fe NM. 

Turner, Victor 
1967 Betwixt and Between: The Liminal Period in Rites de Passage. In The Forest Of 

Symbols, pp. 93-111. Cornell University, Ithaca NY. 

1969 The Ritual Process. Aldine, Chicago. 



335 

van Gennep, Arnold 
1960 The Rites of Passage. Translated by Monika B. Vizedom and Gabrielle L. 

Caffee. University of Chicago Press, Chicago. Originally published 1909, Paris. 

Vi truvi us 
1960 [1st century BC] The Ten Books of Architecture. Translated by Morris Hicky 

Morgan. Dover, New York. 

Vivian, R. Gordon 
1959 The Hubbard Site and Other Tri-wall Structures in New Mexico and Colorado. 

National Park Service Archaeological Research Series 5. Washington DC. 

1965 The Three-C Site. an Early Pueblo II ruin in Chaco Canyon. New Mexico. 
University of New Mexico Publications in Anthropology 13. Albuquerque. 

Vivian, Gordon, and Tom W. Mathews 
1965 Kin KIetso: a Pueblo III Community in Chaco Canyon. New Mexico. 

Southwestern Monuments Association Technical Series 6 (1). Globe, Arizona. 

Vivian, Gordon, and Paul Reiter 
1960 The Great Kivas of Chaco Canyon and Their Relationships. Monograph of the 

School of American Research and the Museum of New Mexico 22. Santa Fe. 

Vivian, R. Gwinn 
1970 An Inquiry into Prehistoric Social Organization in Chaco Canyon. In 

Reconstructing Prehistoric Pueblo Societies, edited by William Longacre, pp. 59-
84. University of New Mexico Press, Albuquerque. 

1974 Conservation and Diversion: Water-control Systems in the Anasazi Southwest. 
In Irrigation's Impact on Society, edited by T. Downing and McG. Gibson, pp. 95-
112. Anthropological Papers of the University of Arizona 25, Tucson. 

1989 KIuckhohn Reappraised: The Chacoan System as an Egalitarian Enterprise. 
Journal of Anthropological Research 45: 101-113. 

1990 The Chacoan Prehistory of the San Juan Basin Academic Press, San Diego, 
California. 

1991 Chacoan Subsistence. In Chaco and Hohokam: Prehistoric Regional Systems in 
the American Southwest, edited by Patricia L. Crown and W. James Judge, pp. 
57-76. School of American Research, Santa Fe, New Mexico. 

1994 "Chaco" as a Regional System. In Interpreting Southwestern Diversity: 
Underlying Principles and Overarching Patterns, edited by Paul Fish and Jeff Reid. 
Anthropological Research Papers. Arizona State University, Tempe, in press. 

Vivian, R. Gwinn, Dulce N. Dodgen, and Gayle H. Hartmann 
1978 Wooden Ritual Artifacts from Chaco Canyon. New Mexico. Anthropological 

Papers 32. University of Arizona, Tucson. 



336 

von Bertalanffy, Ludwig 
1968 General System Theory: Foundations. Development. Applications. Braziller, 

New York. 

Walton, James 
1956 African Villages. van Schaik, Pretoria. 

Wauchope, Robert 
1938 Modem Maya Houses. a Study of Their Archaeological Significance. Carnegie 

Institution of Washington Publication 502, Washington DC. 

White, Leslie A. 
1949 The Science of Culture. Grove Press, New York. 

Whitely, Peter 
1989 Deliberate Acl~: Changing Hopi Culture Through the Oraibi Split. University of 

Arizona, Tucson. 

Whiting, John W. M., and Barbara Ayres 
1968 Inferences from the Shape of Dwellings. In Settlement Archaeology, edited by 

K. C. Chang, pp. 117-133. National Press Books, Palo Alto, California. 

Whorf, B. L. 
1953 Linguistic Factors in the Terminology of Hopi Architecture. International Journal 

of American Linguistics 19(2):141-145. 

Wilcox, David R. 
1993 The Evolution of the Chacoan Polity. In The Chimney Rock Archaeological 

Symposium, edited by J. M. Manville and G. Matlock, pp. 76-90. USDA Forest 
Service General Technical Report RM-227, Fl Collins CO. 

Wilk, Richard R. 
1983 Little House in the Jungle: The Causes of Variation in Housing Among Modem 

Kekchi Maya. Journal of Anthropological Archaeology 2(2):99-116. 

1990 The Built Environment and Consumer Decisions. In Domestic Architecture and 
the Use of Space. edited by Susan Kent, pp. 34-42. Cambridge University Press, 
Cambridge. 

Wilk, Richard R., and Wendy Ashmore 
1988 Household and Community in the Mesoamerican Past. University of New 

Mexico, Albuquerque. 

Willey, Gordon R. 
1953 Prehistoric Settlement Patterns in the Viru Valley. Peru. Bureau of American 

Ethnology 155. Washington DC. 

Willey, Gordon R., and Jeremy A. Sabloff 
1974 A History of American Archaeology. Freeman, San Francisco. 



337 

WilIliamson, Ray A., Howard J. Fisher, and Donnel O'Aynn 
lW7 Anasazi Solar Observatories. In Native American Astronomy. edited by 

Anthony E. Aveni, pp. 203-217. University of Texas, Austin. 

Wilmott, Peter, and Michael Young 
1962 Family and Kinship in East London. Penguin, Harmondsworth, Middlesex. 

Windes, Thomas C. 
1987 Investigations at the Pueblo Alto Complex. Chaco Canyon. New Mexico. 

lW5-1W9. 2 vols. Publications in Archeology 18F. Chaco Canyon Studies, 
National Park Service, Santa Fe NM. 

Windes, Thomas C., and Dabney Ford 
1994 The Chaco Wood Project: The Chronometric Reappraisal of Pueblo Bonito . 

. American Antiguin', in press. 

Wright, Frank Lloyd 
1960 Writings and Buildings. Horizon Press. 

Yellen, John E. 
lW7 Archaeological Approaches to the Present: Models for Reconstructing the Past. 

Academic Press, New York. 

Zeilik, Michael 
1984 Archaeoastronomy at Chaco Canyon: The Historic-Prehistoric Connection. In 

New Light on Chaco Canyon, edited by David Grant Noble, pp. 65-72. School of 
American Research Press, Santa Fe, New Mexico. 

1985 The Fajada Butte Solar Marker: A Reevaluation. Science 228(4705): 1311-1313. 

1989 Keeping the Sacred and Planting Calendar: Archaeoastronomy in the Pueblo 
Southwest. In World Archaeoastronomy, edited by Anthony E. Aveni, pp. 143-
166. Cambridge University, Cambridge. 


