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ABSTRACT 

Architecture can be an enigmatic class of material culture to understand 

archaeologically and a single approach to its analysis has defied archaeologists. This 

study views pueblos as analogous to organisms that are constantly developing and 

degenerating. The ability to draw behavioral inferences from the architecture of 

Grasshopper Pueblo (A.D. 1300-1400) is impacted not only by these everyday processes 

of growth and degeneration, but also by the activities of the different social or ethnic 

groups who were responsible for assembling the pueblo. Fortunately, this study benefits 

from a long and productive history of architectural research in the American Southwest 

and from a thirty-year excavation program at Grasshopper itself, which produced a large 

and representative sample of this complex architectural organism. This extensive sample 

insures reliable inferences about the growth and degeneration of Grasshopper Pueblo 

because it is representative of the parameters of time, space, and behavior at the site. 

This study reinforces previous work at Grasshopper and provides new insights into 

intrasite community dynamics that have implications for both Grasshopper research and 

for studies of architecture and community pattems at other southwestern pueblo sites. 
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CHAPTER 1 

INTRODUCTION 

That is how architecture is meant to be known. As the 
material theater of human activity, its truth is in its use (Kostof 
1995:3). 

Architecture, or the built environment, occupies many niches as a class of material 

culture and in most neolithic level societies is a symbolic expression of the larger cultural 

framework as much as it is the product of an individual builder's abilities. From a 

functionalist perspective architecture is a shelter and a place to store household 

equipment, food, and valuables - in the words of comedian George Carlin. a house is "a 

cover for your stuff." As a shelter, a dwelling protects its occupants from the 

environment. As a social construct, architecture provides a sense of place by 

transforming open, public space into personal, private space. On a more abstract level, 

"human occupation of space is an act of transforming the forces of chaos into 

cosmological order' (Kus and Raharijaona 1990:23). 

The simple act of erecting walls can produce a myriad of architectural forms from 

the simple kua of the !Kung- San (Lee 1979:273-277) to the extravagant palaces of the 

Minoans (Branigan 1970). Broadly speaking, architecture can be described as the product 

of human behavior and time: a village is produced through a long sequence of events 

determined by the behaviors of individual builders and the activities of various task 

groups. Behaviors related to the construction and use of architectural forms are 
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conditioned by various cultural and environmental factors including social organization, 

tradition, function, economics, landscape, symbolism/ideology and ecology. Determining 

which factors influence and determine the form of a given architectural space within a 

given community is no simple endeavor. It is not surprising that a uniHed theory of 

architectural analysis has eluded archaeologists, given the immense range of variability in 

decision-making and form inherent in secular architecture. 

PURPOSE OF THE STUDY: AN ARCHITECTURAL PERSPECTIVE ON GRASSHOPPER 

Unlike other artifact categories, for which method and theory rest on Hrmer 

ground, a pueblo is not manufactured and is never really completed. The following 

analysis views architecture as a living entity, an organism that is constantly evolving and 

being reorganized. During the Pueblo IV period in the American Southwest, architecmral 

change was driven by widespread demographic shifts resulting in a steady and continual 

stream of inmiigrants into the areas like the Grasshopper region of east-central Arizona. 

These immigrants and local people constructed communities like Grasshopper Pueblo 

over a short period, creating the once living pueblos reflected in the rubble mounds that 

characterize these sites today. Well-controlled excavation, such as that reported here, is 

essential to understanding the myriad behaviors encapsulated in such complex rabble 

masses. 

Grasshopper Pueblo is a valuable site because its occupation was a relatively 

short-lived phenomenon and the intensity of human use that took place during the 
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fourteenth century was unique to the settlement history of the location. Thus the 

architectural record is relatively straightforward and unobscured by subsequent 

occupations. The subject of a long-term research program. Grasshopper yields a large 

sample of excavated rooms. This has produced a wealth of architectural data that can be 

applied to issues of coimnunity founding and growth, organization, and abandoiunent. 

The fundamental purpose of this work is to describe and analyze Grasshopper 

Pueblo's architectural data and to reconstruct the Grasshopper community using this 

single, but important, material class. This is by no means a simple task. As mentioned, a 

pueblo is analogous to an organism that is constantly being shaped by its inhabitants. As 

long as occupation of a locale continues, the organism continues to grow, degenerate, and 

be repaired. This creates a complex situation for the archaeologist interested in extracting 

behavioral patterns from architectural remains. In places like Grasshopper an inherently 

complicated process, construction and use, is further obscured because the constructions 

were not the product of a single, homogenous social group. 

The influx of inunigrants and their interactions with the region's local inhabitants 

had serious implications for room construction and use. Current popular research themes 

in Southwest archaeology, namely migration and conununity organization, address the 

issue of architectural diversity and provide a structure for understanding pueblos as living 

entities that reflect the behaviors of their builders. 

This is not a study of migration nor is it a study of community organization. 

However, the data presented here speak to these issues and provide some of the strongest 

data available to build a foundation for addressing them. Migration, conununity 



organization, and abandonment are currendy fashionable as research domains in 

southwestern archaeology (Cameron 1993; 1995; Clark 1997; Cordell et al. 1994; Duff 

1998; Fish et al. 1994; Herr and Clark 1997; Potter 1998; Stark et al. 1995). These topics 

have always been central to Grasshopper research (Reid 1998) and can be addressed 

through an architectural analysis; indeed. Chapter 3 demonstrates that much of the data 

collection and research at Grasshopper has focused on these themes. The data described 

in the following pages provide a behavioral record of the individuals and groups of 

builders that assembled Grasshopper pueblo over a period of approximately 75 years. 

As demonstrated in the following chapters, people came together and built 

Grasshopper Ihieblo with slightly different notions and practices of room construction 

that some archaeologists have referred to as technological style (Clark 1997; Stark et el. 

1995; Stark et al. 1998). These are the unobtrusive, ordinary elements of construction 

that are the by-products of different learning frameworks or practices and not conscious 

efforts to display identity (Stark 1998:6). With this in mind, an examination of the 

architecmral details can render a reconstruction of the settlement patterns of various 

groups of builders within the Grasshopper community. 

Architectural details also provide clues to how people manipulated space and the 

organization of various immigrant communities within the pueblo. Through time, as 

immigration rates slowed and as households expanded, the use of space within the 

various room blocks was altered through room remodeling and construction of new 

rooms. As rooms were built, open public spaces were preserved as locations where 

village inhabitants joined for ceremonies and as the arenas for daily interactions. The 
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construction of a great kiva after the period of rapid aggregation allowed further 

community integration but also facilitated the integration of a dispersing community prior 

to Grasshopper Pueblo's ultimate abandonment. 

Looking again to room construction practices allows us to track the process of 

community dispersion. A reduced conmiitment to construction and a decline in the 

formality of building practices point to a new Grasshopper community after AD 1330 

(Reid 1989). This architecture is contrasted time and again to the more formal rooms of 

the early period to emphasize how the use of the community changed markedly just prior 

to its abandonment. In these last stages of occupation, the Great Kiva played a signiHcant 

role in cementing the conununity as people became less sedentary and as satellite sites 

were occupied. 

Abandonment of the Grasshopper community came after a 50 to 70 year period of 

community dispersion during which its inhabitants began to move out of the community 

and use the locality on a more seasonal basis. By nature, architecture does not add much 

to our knowledge of the final abandonment of Grasshopper. However, the demographic 

processes leading up to this - immigration, community organizational strategies, and 

conununity dispersion are well documented in the architectural data described here. 

APPROACHES TO ARCHTTECTURE 

to keeping with the numerous factors that shape die built environment, 

architecture has been examined from a variety of theoretical and methodological 
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perspectives. Functional interpretations of architecture have assessed its role as a shelter 

and as a "container" of activities (Hunter-Anderson 1977; McGuire and Schiffer 1983). 

Studies seeldng to reconstruct social organization have used architectural forms to 

demarcate corporate groups and to make inferences about different enviroimiental and 

social adaptations (Flannery 1972; Hill 1970a; Whiting and Ayers 1968). Other 

approaches have targeted the symbolic and ideological aspects of architectural form and 

suggest that the construction and use of a dwelling has meaning understood only by the 

cultural group using the building (Hieb 1979, 1990; Kus and Raharijaona 1990; Rapaport 

1969;1982; Swentzell 1990; Uphil 1972). 

Landscape theories consider the built environment as a component of a larger 

manifestation of cultural identity (Smith 1996). A physical landscape becomes culmral or 

symbolic through both repetition of architecmral elements and through canons of design 

that express cultural identity through time and across space. For example, in their 

discussion of Chacoan rimal landscapes. Fowler and Stein see communities as canonical 

sets of architecmral elements representing an Anasazi sacred technology. These 

communities are connected through time and space by roads, linking sites to the sacred 

center or to the traditional center in the case of later great houses (Fowler and Stein 

1992). 

A recent edited volume entitled Anasazi Architecture and American Design 

(Morrow and Price 1997), attests to the importance of Southwestern pueblo architecmre 

not only to archaeologists, but also to architects, planners, and artists. This collection of 

papers moves beyond traditional archaeological approaches to the pueblos by drawing on 
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perspectives from various disciplines. Sofaer's (1997) paper, for example, explores the 

layouts of great houses in Chaco Canyon (Figure 1.1) with respect to lunar and solar 

cosmology and concludes that individual great houses reflect cosmological alignments, 

and that alignments between the sites replicate these same alignment patterns. The paper 

by Stein et al. (1997) takes a similar approach by viewing Pueblo Bonito as a large 

sundial located at the intersection of several lunar and polar axes extending from other 

great houses within the canyon. These approaches to pueblo architecture demonstrate the 

importance of landscape and cosmology to the construction of pueblo conmiunities, and 

offer archaeologists fresh perspectives on architectural form. 

Space syntax studies draw upon elements of strucmralism and the way 

architecmre orders space and reflects social interaction (Cooper 1995; Ferguson 1996; 

Hillier and Hanson 1984). Strucniration ±eory (Giddens 1979) takes a more materialistic 

approach to architecture than classical structuralism with its emphasis on culturally 

determined thought processes. Strucniration theory abandons concepts like binary 

opposition and emphasizes time and space to explain how architecture both reflects and 

determines social practice by controlling interactions (Donely-Reid 1990; Ferguson 

1996). Ferguson's recent study of Zuni architecture combined Giddens' structuration 

theory with a space syntax approach to emphasize that public space does indeed act to 

integrate society by fostering interactions among social groups. 
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All of these studies touch upon elements crucial to the design and use of an 

architectural space. As many scholars have noted, architecture shapes many of the 

perceptions and interactions of its users but is also shaped by them (Hegmon 1989; Hillier 

and Hanson 1984). Applying any one of these approaches, or focusing on a single aspect 

of the decision making process is problematic because architectural forms are 

multifaceted in terms of use, and in the considerations affecting their construction. 

Another factor critical in selecting the analytical approach best suited to a particular 

archaeological problem is the nature of the available data. 

Many of the aforementioned approaches were not developed to address questions 

raised by fragmentary archaeological data, and the quality and quantity of available data 

can be a significant limiting factor. For example, if a given data set consists only of 

village plans, a space syntax approach may yield the most information, relative to the 

quality of the data. However, if the site to be analyzed is a well-excavated, well-

documented architectural sequence, then data limitations might not be a factor and the 

research design might determine the best approach. In yet another example, if 

reconstructing the ideological components of a given prehistoric group's buildings is the 

focus of the study then an approach such as Rapaport's (1982) study of architecture and 

meaning is more appropriate. 

Overall, data representativeness, research questions, and variability in the 

construction and use of architecmral forms will always limit our ability to develop 

universally applicable theories of architectural design and use. Regardless of these issues, 

a well-documented data set will invariably provide a sound basis for any approach to 



architecture. This study advocates such an approach as a baseline for inference building 

and for future analyses. This is not to say that the theoretical perspectives summarized 

above have not been influential here; several have been implicitly or overtly included in 

the analysis and interpretation of the data described in the following pages. 

SOUTEEWESTERN PUEBLO ARCHITECTURE: DEFINITIONS AND ANALYTICAL CONCERNS 

Some of the aforementioned approaches were pioneered using pueblo architecture 

and most have been applied to Southwestern architectural data. The many-tiered, 

apartment-like strucmres distributed throughout northern Arizona and much of New 

Mexico today, collectively referred to as the "Pueblos," house numerous ethnic and 

linguistic groups. The modem pueblos have been broken into two broad groups. 

Western Pueblo includes the Hopi, Zuni, and the Keresen Pueblos of Acoma and Laguna 

(Figure 1.1; Eggan 1950), whereas the eastern pueblos consist of Tanoan speakers (which 

include three language groups - Tiwa, Tewa. and Towa) at villages such as Taos, Isleta, 

and Santa Clara and Keresen speaking pueblos like Cochiti and Santo Domingo (Figure 

1.1; Dozier 1970:37). Despite the many linguistic and ethnic dissimilarities among these 

groups, they exhibit striking similarities in material culture, the most remarkable of which 

are architectural. In fact, the Tewa enclave residing on first mesa at Hopi is 

indistinguishable with respect to architecture and most other material culture from their 

Hopi neighbors (Dozier 1954). Despite some regional differences in the use of 

construction materials (Cameron 1998), the overall similarities junong the pueblos today 
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suggests a long developmental sequence featuring shared building techniques and 

material culture characteristics common to different ethnic groups. 

The Pueblo FV period within which Grasshopper Pueblo was founded, grew to 

500 rooms and was abandoned, was a critical interval in the development of modem 

pueblo groups. In contrast to earlier periods in the Southwest, when puebloan culture was 

widespread throughout Arizona and New Mexico (Adler 1996), the occupation of 

communities like Grasshopper marked the beginning of a process of contraction of 

puebloan groups into smaller, more isolated areas (Dozier 1970:39; Fish et al. 1994). The 

early Pueblo IV period was also a time in which large scale population movement and 

community reorganization began to give rise to various elements of modem pueblo 

culture. Some of the most prominent elements of this are the importance of central plaza 

spaces and the appearance of iconography signaling the beginnings of modem puebloan 

religious beliefs (Adams 1991). 

Two facets of puebloan culmre complicate the application of many of the 

aforementioned theoretical approaches to architecture. First, the compact structure of 

large pueblo communities can generate architectural and activity area patterns that are 

often complex and difficult to interpret. More specifically, pueblo households tend to be 

vertically organized, such that upper stories and lower stories of buildings house different 

household activities (Adams 1983; Mindeleff 1891). This results in differential 

preservation of activity surfaces and usually biases the sample toward storage and limited 

activity areas, typically located on the ground floor. Secondly, the homogeneity in 

material culture among what were most assuredly different linguistic and ethnic groups 
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masks many culturally deHned rules of behavior and interaction. This limits the 

usefulness of approaches that attempt to reconstruct sjmibolism, ideology, intrasocietal 

and intersocietal interactions. By concentrating on individual architectural elements, 

subtle patterns masked by these types of complicating factors can be revealed. 

A recent awareness of the importance of architecture as an artifact represents the 

recognition by some that architecture is on shaky theoretical and methodological ground 

in comparison to other types of material culmre (Gilman 1987). However, as Chapter 2 

demonstrates, architecture has not been ignored by southwestern scholars and has always 

figured prominently in reconstructions of southwestern pueblo culture. This is especially 

true of Chacoan sites where, given the scarcity of other artifacts and the prominence of 

the preserved buildings, architecmre is the primary data set informing on culmral 

afniiation and social organization (Van Dyke 1998; Vivian 1970, 1990), cosmology 

(Fowler and Stein 1992), and economic and political organization (Judge 1989; Judge et 

al. 1981). 

The relative paucity of analyses of prehistoric architecture in comparison to 

ceramics does not reflect its value as a material class, but points to a lack of theoretical 

and analytical sophistication in the treatment of architectural data (Roys 1936; Wilshusen 

1988). Architecture has not been studied as intensively as ceramics for several reasons. 

First, it is not portable (both a detriment to research and an asset); architectural forms are 

large and difficult to collect. Architecture can not be carried to the lab for analysis: only 

excavation and careful recording can "collect" an architectural space. Secondly, given 

that architectural analysis is dependent on excavation, the rising costs of field work make 
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it difficult to "collect" a large, representative sample of architecture. Finally, apart firom 

these problems of documentation, architecture is a complicated artifact class. Because so 

many variables influence architectural form, the development of a uniHed theory of 

design and use has proven problematic. One of the central goals of this work is to 

demonstrate that the complexity of a ruined pueblo can be overcome through a detailed 

analysis of a well-sampled and thoroughly documented architectural sequence. A large 

component of this smdy is a traditional architectural description (Dean 1969; Lekson 

1981, 1984; Mindeleff 1891). In this regard it is similar to Creamer's (1993) recent 

discussion of the architecmre of Arroyo Hondo, a large aggregated Pueblo IV period 

community in the northern Rio Grande region (Figure 1.1). The emphasis on 

architecmral details is a departure from other recent studies of Southwestern pueblo 

architecture, which focus on architecturally defined spaces rather than the elements that 

defme those spaces. 

Many treatments of Southwestern pueblo architecture examine the space enclosed 

by four walls and a roof as indicators of activities in the past (Ciolek-Torrello 1978; 

Cooper 1995; Ferguson 1996; Hill 1970a). Although these are important considerations 

and are addressed to some extent here, overlooking the components of architecture limits 

our understanding of the behaviors related to the construction and use of an architecmral 

space. The individual components of these spaces - walls, floors, and roofs - are the 

features that delineate the boundaries of and control access to a particular space. 

The elements composing a single strucmre required more labor to assemble than a 

cooking pot and therefore yield more information about past behavior. It is also likely 
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that they held more intrinsic value to the individual or household that relied on the 

structure for shelter and storage. Aside fix>m their role in the subdivision of space, 

architectural elements can also be used to reveal the building traditions of different social 

groups - differences that may be masked by the overall homogeneity of puebloan culture. 

Finally, on an ideological level, structures were probably imbued with more symbolic 

value than a polychrome vessel. The intrinsic value of architecture, whether assessed in 

terms of labor investment (McGuire and Schiffer 1983) or in terms of ideological or 

functional characteristics warrants a more detailed treatment than typically given in the 

literature of the prehistoric Southwest. 

Another trend in recent studies of pueblo architecture is a tendency to perform 

analyses that incorporate the site plan of a village abandoned for centuries as if it were a 

single, manufactured artifact that could be captured at a single moment in time (for 

example Potter 1998). These types of studies misrepresent the interaction of time and 

behaviors that generate the scatter of wails seen on the ground. Because construction is 

akin to an organic process, continually undergoing growth and degeneration, and at times 

simultaneously, a close examination of that "organism" is crucial to its understanding. 

Informed reconstructions of a pueblo village can be made only through excavation and 

the recovery of construction and room abandoimient data. These data are fimdamental to 

an understanding of the social interactions dictated by and reflected in the architectural 

plan. 

Community growth was an important component of the analysis of Betatakin and 

Kiet Siel in Tsegi Canyon, Arizona (Dean 1967, 1969, 1970). Dean's reconstruction of 
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these sites, a largely a descriptive treatment of the Tsegi phase based entirely on 

architectural Hara, is perhaps one of the most referenced works in Southwestern 

archaeology. This analysis demonstrates how a well-documented architectural sequence 

in conjunction with good tiee-ring dates can generate inferences about past community 

development (Dean 1969) and social organization (Dean 1970). Pueblo growth is also 

central to this smdy (Chapter 5), and many of the principles developed by Dean in well-

preserved cliff dwellings are applied to the complex construction history of an open 

pueblo site. 

Understanding the basic details of architecmral form and construction techniques 

leads to informed inferences about the behaviors related to prehistoric architecture. As in 

the analysis of Betatakin and Kiet Siel, a description of the architectural variability 

present at Grasshopper provides the basis for behavioral statements about coimnunity 

growth and room use. In the following chapters, the architecmre of Grasshopper Pueblo 

is described and questions about human behavior in a large, well-studied prehistoric 

pueblo community are addressed. The value of documenting variability in construction 

and room use through time, as demonstrated by Dean's work, also compels a thorough 

treatment of the architecture of Grasshopper Pueblo. 

THE ARCHITECTURE OF GRASSHOPPER PUEBLO 

Although many of the aforementioned approaches to architecture have been 

influential to this study, not one is sufficient to capture the behavior of the people who 
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made and used Grasshopper Pueblo (Figure 1.2). The relationship of the people to the 

architecture is too complex and the passage of time too great to permit an all-

encompassing theory to reconstruct the behaviors responsible for creating the 

Grasshopper community. However, the strength of the Grasshopper data permits the 

inclusion of several well-founded and independently veritable inferences concerning the 

founding, growth, dispersion, and abandonment of the conununity. 

The Grasshopper architectural data are unique in many ways. First, Grasshopper 

is one of only a handful of large, extensively excavated pueblos boasting excavation 

records, which are both adequate and available. Out of this handful, it is the only large 

Pueblo at which excavations were conducted within the last decade. The only recently 

published architectural study to which Grasshopper is comparable is Arroyo Hondo 

E*ueblo (Figure 1.1; Creamer 1993). Creamer reports that 150 rooms were excavated at 

Arroyo Hondo, including 100 Component I rooms and 50 Component II rooms, resulting 

in a 13-percent sample of the estimated 1,200 rooms at the site. However, two-story 

room spaces are counted as two excavated rooms in Creamer's sample (Creamer 

1993:12). Eliminating these results in a I I6-room or 10-percent sample of rooms at 

Arroyo Hondo. It is also significant that rooms at Arroyo Hondo are exceedingly small, 

averaging only 6.5 m~ for both components. 

In contrast, excavations at Grasshopper jdelded a 23 percent sample of room 

spaces. These architecmral data are bolstered by preserved assemblages of de facto refuse 

on room floors, which average more than 16 m" in size. In terms of average excavated 

floor space available for study, the Grasshopper sample (1,648 m") is more than twice as 
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large as that from Arroyo Hondo (754 m"). Thus, whereas the Arroyo Hondo 

architectural study is similar to this analysis in its emphasis on description and 

architectural details, it is not as representative of room use variability. This limits the 

behavioral inferences that can be drawn from the Arroyo Hondo data. 

Grasshopper is also unique among large pueblo sites because it contains preserved 

assemblages of de facto refuse on most of the room floors excavated. Unlike the Tsegi 

Canyon sites, where an emphasis on architecture was dictated by the lack of other artifact 

data, assemblages of household items provide independent lines of evidence to support 

the interpretations of the Grasshopper architectural data. In addition to floor artifacts, 

almost 700 burials from Grasshopper have been studied intensively over the years. 

Combined with the architectural and floor assemblage data this generates a robust sample 

of the Grasshopper community. 

The following smdy is derived from an extensive architecmral database, 

constructed and organized despite several obstacles. For much of the 30-year history of 

the Grasshopper Field School program, two-person student teams excavated rooms under 

variable supervision. Because students with little or no field experience were charged 

with the task of excavating rooms and making observations, many of the data had to be 

reinterpreted to assemble the database used in this study. For example, many students 

lavished great detail on wall construction, whereas other students tended to focus on 

identifying floor surfaces to the exclusion of the walls. Some of these excavation reports 

could serve as models of archaeological recording and others are only marginally useful 

without excavation photographs and notes from adjacent excavated rooms. There is no 



historically determined bias in the quality of record keeping; the quality and quantity of 

observations in a given room report is determined more by individual ability and interest 

than it is by the year in which the room was excavated. 

The scheduling of subfloor excavations also created problems when compiling the 

database. Rooms at Grasshopper were most often excavated to floor in a single season 

whereas subfloor excavations usually occurred during the subsequent field season. In 

compiling the database, each of these reports had to be compared for consistency. As 

mentioned, the variation in the quality of observations about the construction details also 

resulted in inconsistencies or missing data. This made the photo record an invaluable 

resource for linking excavation reports from a room, for filling in the gaps in the data 

base, and for fixing inconsistencies in recording (cf. Ahistrom 1992). The photo record 

was especially useful in locating missing doorways and verifying wall face and floor 

feature information. The author's direct involvement in the construction of the 

Grasshopper architectural database heightens the accuracy of the information presented 

below and ensures that the inferences generated from these data are well founded and 

well supponed. 

Introductioii to Subsequent Chapters 

The following chapters describe and interpret the architectural data from 

Grasshopper Pueblo. Chapter 2 provides a summary of some of the more important 

trends in the history of research on Southwestern pueblo architecmre. In this overview. 
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several themes are developed that not only serve to link Grasshopper's architectural data 

to the broader topics of migradon and community organization, but also guide the 

analyses presented in Chapters 4 and 6. These research themes include the study of room 

function, the importance of identifying archaeologically distinct "cultures,*' the 

relationship between house form and levels of sedentism, and the enduring importance of 

ethnographic pueblo communities and their changing role in interpretations of 

Southwestern pueblo architecture. 

Chapter 3 discusses the prehistory of the Grasshopper region and the history of 

data collection by the Grasshopper Field School. This discussion emphasizes the 

importance of architecmre to the data collection strategies at Grasshopper. It suggests 

that Grasshopper research was, in many ways, directed toward collecting architectural 

data pivotal to the understanding of community growth and abandonment. This is 

followed by a brief examination of the representativeness of the excavated rooms at 

Grasshopper. 

Chapter 4 is the backbone of the dissertation, providing detailed description and 

analysis of the Grasshopper architectural data. Throughout Chapter 4, the Grasshopper 

data are augmented by architectural data from other pueblo sites, and by ethnographic 

analogy. These analogies help to describe various patterns in the data and to generate 

low-level inferences concerning such architectural feamres as the number and location of 

two-story rooms and the use of features like roof areas and doorways. 

Chapter 5 summarizes and expands on an earlier smdy of the growth of 

Grasshopper's Main Pueblo (Riggs 1994a), which combined Reid's Construction Phase 
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Model (Reid 1973) with Graves' (1991) reanaiysis of the tree-ring dates to place various 

construction events at Grasshopper Pueblo in time. Incorporation of data from the 

outliers and of some of the architectural data discussed in Chapter 4 supplements this 

earlier work. At the conclusion of Chapter 5 individual rooms are assigned to one of two 

periods in Grasshopper's construction history. 

Chapter 6 draws on the themes developed in Chapter 2 and combines various data 

sets described in Chapter 4 to make inferences about the behaviors of builders at 

Grasshopper Pueblo. Larger issues of migration and community organization are 

explored through three central themes. These include the architecture of community 

aggregation and the presence of different social groups, the relationship between the 

architectural data and room function, and the architecture of community dispersion and 

the relationship between architecture and levels of community mobility. 

Chapter 7 provides a summary of the work and o^ers some general conclusions 

about the architecture of Grasshopper Pueblo. This chapter elaborates on the potential of 

this work for addressing additional questions about construction behaviors and the 

contribution of the Grasshopper data to a broader understanding of puebloan culture. 



CHAPTER2 

ARCHITECTURE AND BEHAVIORAL INFERENCE 

IN SOUTHWESTERN ARCHAEOLOGY 

Architectural studies have been integral to Southwestern archaeology from the 

beginning. In fact, some of the earliest descriptions of Southwestern prehistoric culture 

are largely architectural in focus (Fewkes 1911, 1912, 1919; Mindeleff 1891; Morgan 

1965) and several recent works attest to architecture's prominent role in current 

interpretations of southwestern prehistory (Creamer 1993; Ferguson 1996; Lekson 1983, 

1984; Lipe and Hegmon 1989). In general, innovations in the study of architecture as a 

material class have followed the major paradigmatic shifts in the discipline (Longacie 

1970b, 1997). Architecmral studies began as attempts to match prehistoric ruins with 

modem puebloan groups in the early culture-historical approaches of Fewkes, Cushing, 

Hewett. and the Mindeleffs. After this early period, architecmre became an indicator of 

"culmral" affiliation, in which formal properties of architecmral spaces marked temporal 

and cultural boundaries. Architectural forms and styles along with ceramics were used as 

traits in building the time-space reconstructions of the prehistoric Southwest. With 

Processual Archaeology's emergence in the 1960s, architecture served as an indicator of 

intrasite social relationships in discussions of social and conmiunity organization. Room 

function became important as a means of stringing together suites of rooms that made up 

households and different kinship groups (Hill 1970a; Longacre 1970a). 



The role of architecture stiifted within the discipline as a result of the theoretical 

and methodological innovations of Processual Archaeology and its critiques. Recently, 

several new theoretical approaches and methods for investigating architecture have 

anempted to elevate architecture to a higher analytical level by focusing on patterns of 

manufacture, use, and discard (McGuire and Schiffer 1983; Walker 1995). In view of 

this growing role and recent developments in computer technology, the spatial aspects of 

architecture have also become the focus of recent investigations (Clark 1997; Ferguson 

1996; Potter 1998). 

The discussion that follows is not intended as an overview of the periodization of 

Southwestern archaeological thought, although it does proceed in a historical fashion. 

Instead, this discussion seeks to address the many ways in which Southwestern 

architecture has been used to make inferences about past behaviors. This account is by no 

means an exhaustive one, as such an undertaking would be a dissertation in itself. The 

intent is to highlight important trends and key studies in the analysis of architectural 

remains. 

HOUSES OF THE ANCESTORS 

Early investigators, most of whom were trained in ethnology, saw archaeology as 

simply the prehistoric component of ethnography (Longacre 1970b). As a result, 

puebloan material culture was interpreted through direct analogy with modem puebloan 

peoples. 
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In connection with the architectural examination of some of these remains 
many traditions have been obtained from the present tribes, clearly 
indicating that some of the village ruins, and even cliff dwellings, have 
been built and occupied by ancestors of the present Pueblo Lidians.... 
Both architectural and traditional evidence are in accord in establishing a 
continuity of descent from the ancient Pueblos to those of the present day. 
Many of the communities are made up of the more or less scattered 
remnants of gentes which in former times occupied villages, the remains 
of which are to-day looked upon as the early homes of "Aztec colonies," 
etc. (V. Mindeleff 1891:225). 

Mindeleff^s discussion is indicative of the thinking of the period, which presumed 

that the ruined pueblos of the Southwest were direct antecedents to the modem pueblos, 

related by an unbroken chain of events which could be traced back through history. Early 

on, puebloan myths were collected by Fewkes (Fewkes 1900) and Gushing (1896) as a 

means of projecting modem pueblo culture back into history. Native American 

mythology, it was reasoned, held the key to understanding prehistoric sites, and migration 

stories could be used to build a history of puebloan peoples. As investigators began to 

realize that Puebloan myths were often inconsistent and contradictory, archaeology finally 

became a means for verifying or discounting the puebloan myths rather than a discipline 

reliant on the analysis of those myths (Longacre I970b:2). 

During this period of exploration before systematic excavation, the most obtrusive 

feature of prehistoric puebloan material culture was the architecture. Investigators like 

Gushing, Fewkes, Bandelier, and Hewett saw pueblo strucmres as the clearest link 

between prehistoric and present pueblo society (Lekson 1988:220). Detailed architectural 

studies of prehistoric and modem pueblo villages were implemented as a means of tracing 

Pueblo culture into the past. During this early period only a detailed architectural 
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description was necessary because ruined pueblos were seen as the direct antecedents of 

modem ones (Hewett 1993:95-104). Cultural patterns and their behavioral expressions 

were not examined because it was assumed that systems operating in the past were the 

same as those in place in the modem pueblos. Victor Mindeleffs training as an architect 

fiirther demonstrates architecture's importance in this early period of Southwest 

archaeology (Longacre 1997), and his classic study of the architecture of Tusayan (Hopi) 

and Cibola (Zuni) is the best example of this early approach. In Mindeleffs description 

of Hopi and Zuni architecture both prehistoric sites and modem villages were described 

using the template of modem Pueblo culture and its social, political and religious 

organizations (Mindeleff 1891). 

At the center of attempts to link the past to the present was the kiva. In the early 

writings of Mindeleff and more importantly, Hewett, the kiva was promoted as the 

defining link between modem pueblo villages and the spectacular mined towns scattered 

throughout the Southwest: 

The chambers [kivas] are distinguishable from the typical dwelling rooms 
by their size and position, and generally, in ancient examples, by their 
circular form. This feature of pueblo architecture has survived to the 
present time, and is prominent in all modem pueblos.... (V. Mindeleff 
1891:111). 

Later, Hewett writes: 

A study of the ancient buildings [pueblos] leads us to believe that the kiva 
played an essential role in early family life. It was the family or clan 
sanctuary, in which domestic idols were kept and on which esoteric life 
focused. It was the nucleus around which the life of the clans developed. 
(Hewett 1993:96). 
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As Lekson (1988:219-220) notes, anti-Native American sentiment and the 

political agenda of scholars at the time served to promote the linkages between prehistory 

and ethnographically defined groups. Aside firom the politics of the time, a lack of 

detailed studies of other artifacts made architecture the most available material class for 

study. It was conunon for scholars to visit a number of ruined pueblos and to note the 

obvious similarities between them and modem communities (for example, Fewkes 1898; 

Hewett 1993; V. Mindeleff 1891). Behaviors related to architectural form were self-

evident and could be reconstructed through close observation of modem Pueblo societies. 

The above quote from Hewett not only underscores a presumed continuum in the physical 

form, but more important, it reveals the widely held view that there was a direct 

behavioral link between ±e prehistoric and modem use of the stmctures. This 

observation set the stage for the work of Pradden, who furthered the idea of the physical 

and behavioral relationship between kiva and community. 

In his survey of the San Juan Basin, Pradden (1903) noted that small pueblos 

occurred in a regular arrangement, which later came to be known as the "unit-type" 

pueblo or the "Pradden unit": 

They are...composed of three elements - a series of chambers forming the 
house, an estufa or kiva, and a burial mound.... This simple form of ruin is 
so common, and it enters so frequently into the stracture of many of the 
larger and more complex buildings, that I have found it convenient to refer 
to it as the "unit type." (Prudden 1903:234-235). 

Pradden's recognition of the "unit type" pueblo complemented the contemporary work of 

Cosmos Mindeleff (1900:649), who posmlated that architectural units in precontact 
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example, he offered a prehistoric pueblo near Moenkopi that consisted of five masonry 

room blocks which he suggested were occupied by at least five clans (C. Mindeleff 

1900:649). In his discussion of Cliff Palace and other ruins of the Mesa Verde region, 

Fewkes (1911:79-80) linked circular kivas to clans and suggested that changes in room to 

kiva ratios through time indicated the homogenization of clans into larger religious 

fraternities. Following this logic, fewer kivas indicate a more recent conmiunity, and by 

extension, larger social groups using the kivas. To Fewkes, this hypothesis was 

confirmed by comparing modem Hopi, with its small number of kivas, to the Pueblo EL 

period sites of Chaco Canyon, which contained an excessive number of kivas (Fewkes 

1911:80). The linking of an architectiu^ form to a social group foreshadowed the later 

work of Julian Steward and the Processual Archaeologists. 

ARCHITECTURE's FORMAL PROPERTIES AS CULTURAL TRAITS 

Some of the earliest investigators in the Southwest noted that underlying the 

ruined pueblos was an earlier cultural horizon, whose progenitors did not make pottery or 

live in stone pueblos (Cunmiings 1910:10; Fewkes 1911:81; Prudden 1897:61). The 

simple observation that artifact styles changed through time and across space in the 

Southwest was to have significant effects on the ways in which Southwestern 

archaeologists approached architecture. The focus shifted from defining past behavior 

with reference to modem societies to an attempt to fill in the gaps of prehistory. 



Prehistoric "cultures" were deflned as sets of traits, change through time was marked by 

shifts in the constellation of these traits and by innovations in artifact styles (Longacre 

1970:5). In their approach to the past, scholars of this period saw culturally determined 

behaviors as creating differences in artifact styles that changed through time and could 

also be used to delineate cultural boundaries. 

Ouring this period, architecture was an important component of the culture-

historical trait lists. For example, masonry styles in Chaco Canyon were distinct from 

those in the Kayenta region, and as such represented different traditions (Kidder 1962). 

Basketmaker dwellings consisted of pit strucmres, which, through time, gave way to 

aboveground pueblo structures (Brew 1946). Noting changes in house form was one 

important means of reconstructing temporal change (for example Haury 1928). Change 

occurred through slow in situ culmral development, generally without deep consideration 

of cause, or through an introduction of new traits, usually initiated by some catastrophic 

or diffiisionary mechanism (Haury 1985). 

An excellent example of this approach is Haury's work in the Forestdale Valley 

(Figure i. I), where his excavation of Early Pit House period. Late Pit House period, and 

Pueblo n period sites suggested a gradual "Anasazization" of the local Mogollon 

inhabitants of the region (Haury 1985:133). The most salient features of this process 

were architectural. Different styles of pit house and a mixed ceramic assemblage at the 

Bear Village led Haury to postulate a mixture of Anasazi and Mogollon traditions (Haury 

1985:186). Excavations at the later Pueblo n period Tla Kii Ruin suggested to Haury a 

greater Anasazi presence indicated by ceramics but even more strongly supported by the 
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presence of aboveground masonry structures (Haury 1985:133), a trait that is considered 

to be of Anasazi origin (Wheat 1955:213). 

Haury's work in Forestdale was preceded by his work at Mogollon Village and the 

Harris Village in west-central New Mexico (Figure I.l), where he offered a body of 

evidence suggesting that the inhabitants of the area were distinct from both the Anasazi 

and the Hohokam. With regard to architecture, Mogollon houses were true pit houses, 

unlike the Hohokam houses-in-pits, and were entered laterally through a sloped entryway 

rather than through the roof as in Anasazi pit houses. In addition, Mogollon house form 

was noted to change through time from roughly circular pit houses to square houses to 

slab lined pit houses to aboveground masonry architecture (Haury 1936:Figure 30). The 

sequence of Mogollon culture and its various branches was later elaborated by Wheat 

(1955) to include a more in depth, trait-by-trait comparison with the neighboring cultural 

traditions. 

Reed (1956) also focused on architecture to differentiate between Southwestern 

groups in his discussion of village layout types in the Southwest. Anasazi pueblos are 

distinguished from Mogollon pueblos following the observation that Anasazi 

communities typically exhibit a front-oriented or unidirectional plan. Mogollon pueblos, 

by contrast, are inward facing and configured around multiple plazas or courtyards (Reed 

1956:16). These brief examples demonstrate how culture historians used architectural 

form to deflne time-space relationships and demarcate cultural and behavioral boundaries. 

Architecture, as an important marker of "cultural" identity, has also figured 

prominently in discussions of prehistoric population movements under the culture history 



49 

paradigm (Di Peso 1958; Dean 1969; Haury 1958; Lindsay 1987; Rouse 1958) as well as 

in recent revivals of migration in Southwestern archaeology (Qark 1997; Stark et al. 

1995; Reid 1998:633; Riggs 1999; Woodson 1995). The best known example of a 

prehistoric migration comes from Point of Pines Pueblo (Figure 1.1), where Haury 

documented the presence of a Kayenta or Tusayan Anasazi enclave based on a suite of 

characteristics. Some of the more compelling of these traits are architectural and include 

a D-shaped kiva, differences in construction techniques, and the size and shape of rooms 

associated with the immigrants (Haury 1958:2-3). Di Peso described a comparable 

simation at the Reeve ruin in the San Pedro Valley (Figure 1.1). Here, rectangular kivas, 

rooms with dressed masonry walls and flat roofs, nonlocal style hearths, and slab entry 

boxes similar to those described for Western Anasazi sites in Tsegi Canyon (Dean 

1969:27), prompted Di Peso to suggest that people with a "Western Pueblo" architectural 

tradition had settled in the area (Di Peso 1958:16). 

Recently, the topic of migration has reestablished itself in the discipline (Anthony 

1990; Cameron 1995). As in earlier studies, architecture continues to play an important 

role in delineating "ethnic" differences in the past. For example, Clark (1997) uses 

architecture, specifically wall construction techniques and patterns of room connectivity, 

to argue for the presence of different ethnic groups in the Tonto Basin of central Arizona 

(Figure 1.1; Clark 1997). Similarly, Woodson's discussion of the Goat Hill site in the 

Safford valley (Figure l.l) relies largely upon architecture to demonstrate, as Haury did at 

Point of Pines, the presence of a Kayenta Anasazi founding population for the site. Di 

addition to a D-shaped kiva (remarkably similar to the one described at Point of Pines), 
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the presence of Kayenta-style, slab-lined entry boxes provides compelling evidence for 

immigrants from the western Anasazi area. Furthermore, the spatial distribution of 

different domestic layouts and rooms with entry boxes at the site suggests "culturally 

significant intrasite differentiation" between social groups (Woodson 1995:124). 

Qearly, architecture's nonportability makes it especially revealing of its creators 

and past inhabitants. In contrast to ceramics and other materials that can be transported 

along many different behavioral pathways, including exchange relationships, emulation of 

style, and migration, architecture is much more firmly linked to the behaviors of its 

builders and users. 

THE SOCIAL CORRELATES OF ARCHITECTURE 

At the height of the culture history period, the seeds of fiimre change in 

architectural analysis were already being sown. Drawing on the earlier observations of 

Pmdden (1903,1914, I9I8), C. Mindeleff (1900), and Fewkes (1911), Steward (1955) 

offered his views on the development of clan systems in the Southwest. Using prehistoric 

pueblo data. Steward noted that there was a consistent ratio of rooms (houses) to kivas in 

both Pmdden's small unit type pueblo and the earlier Basketmaker villages. This ratio 

was usually around 6 to 1 and could be found in the isolated unit type pueblos as well as 

in the larger, more aggregated settlements (also Lipe 1989). Following an earlier 

suggestion by Fewkes (1911:79-80), Steward reasoned that an increased room to kiva 

ratio would represent a change in the size or type of social group using the kiva. Fewkes' 
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original statement of this theory held that clans were replaced by sodalities (Fewkes 

1911:79-80), whereas Steward equated the Prudden unit with the lineage and an 

increasing room to kiva ratio represented either use of the structures by larger groups 

(clans) or abandonment of the clan-kiva association (Steward 1955:168). In terms of 

architectural analysis, this wotic and its predecessors represent the Hrst attempts to explain 

behavioral change in the archaeological record using architectural data. Although not 

considered revolutionary at the time, these approaches were influential to later processual 

archaeologists and laid the groundwork for using architecture to help reconstmct some of 

the behavioral manifestation of social organization and culture (Longacre 1970b:6-7). 

Another predecessor to Processual Archaeology was the work of Martin and 

Rinaldo in the Pine Lawn Valley (Longacre 1970b). In their pioneering work. Sites of the 

Reserve Phase, Pine Lawn Valley, Western New Mexico, Martin and Rinaldo (1950) 

advanced beyond a traditional culture-historical treatment of their data. They used 

architecture, including both changes in house form and changes in spatial relationships 

between dwellings to suggest transformations in social organization in the Pine Lawn 

Valley from the Late Archaic through the Reserve Phase (Martin and Rinaldo 1950:556-

570). Thus, owing to groundwork laid by Steward and others, the discipline was ready 

for a new approach to the architecmre of the prehistoric Southwest. 
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ARCHITECTURE AND THE BEHAVIORAL MANIFESTATIONS OF CULTURE 

Binford's call for an anthropological approach to archaeology brought wi± it a 

systemic view of culture in which archaeological materials were viewed not as traits but 

as data to be used to test propositions about past societies under a more rigorous scientiHc 

framework (Binford 1962). With Processual Archaeology came a renewed interest in 

prehistoric social organization (Longacre 1970a; Hill 1970a). Unlike the direct historical 

analogies of ±e early part of the century, which linked pueblos to the past through direct 

historical ties, architectural information became a set of data for testing hypotheses about 

prehistoric behavior (Hill 1970b). Architectural form was used to define social 

relationships and to reconstruct activity areas in the pasL This is not to say that 

ethnography was abandoned. On the contrary, ethnographic analogy became an important 

component in the theoretical frameworks of the time (Cook and Heizer 1968; Hill 1970a, 

1970b; Longacre 1970a; Whiting and Ayres 1968). For example, ethnographically 

documented social organization became the basis of the earliest processual studies. 

Longacre and Hill, working at Carter Ranch and Broken K Pueblos, used modem Hopi 

ethnography to generate hypotheses and test implications concerning the prehistoric 

signal of matrilocal and uxorilocal residence patterns. 

An estimation of room function was critical to these and many other works 

(Ciolek-Torrello 1978; Rock 1974) and remains an important inferential objective in 

many recent architectural studies (Creamer 1993; Klucas et al. 1998; Lightfoot 1994; 

Lekson 1984), although it is seldom determined by architectural characteristics alone 
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(Sullivan 1974). Concern with room function was, of course, not new to the discipline 

(Mindeleff 1891; Beaglehole 1937; Forde 1931). The identification of kivas as 

functionally discrete structures is the most obvious example of this (Lekson 1988 for a 

different view). By tracidng room function, activity areas could be mapped, households 

could be reconstructed and overall population densities could be obtained (Hill 1970a; 

Longacre 1970a). Room function also became critical to these early smdies as a means of 

controlling for functionally based bias in the distribution of artifacts (Hill 1970a;34). In 

his classic smdy of social organization at Broken K Pueblo, Hill (1970a) identified three 

basic room types - habitation, storage, and kivas (Hill 1970a:37-47). In this typology, 

habitation rooms were large rooms usually containing a slab-lined hearth, one or more 

slab-lined mealing bins, and often a ventilator. Storage rooms were small and usually 

contained no fioor features. Hnally, kivas were identified based on correlations between 

certain features including a bench, a circular firepit, a ventilator complex, wall niches, 

and sometimes loom holes, a sipapu or other feamres (Hill I970a;45-46). 

Dean's reconstruction of the growth and intrasite social relationships at Betatakin 

and Kiet Siel is a strong example of a purely architectural approach to social organization 

(Dean 1969, 1970). Because the sites were so poorly excavated. Dean's study focused 

entirely on the well-preserved architectural feamres of the cliff dwellings. Apart from the 

obvious advantages of working in well-preserved cliff dwellings, this work demonstrates 

a synthesis of contemporary method and theory with a detailed description of the Hata that 

recalls the early work of Mindeleff. The analysis is clearly influenced by the work of the 

processual archaeologists, with its emphasis on the reconstruction of social groups and its 
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use of hypothesis testing. Detailed construction data, including a well-dated growth 

sequence, was used to reconstruct five functional room types grouped into several room 

clusters and courtyard complexes. Following the work of Bullard (1962) and Rohn 

(1965) these groupings served as a means for organizing the architecture into behaviorally 

meaningful groups or "'habitation units" (Dean 1970:141; see also Bullard 1962 and Rohn 

1965, 1971). 

In recent years, behavioral inferences derived from architecture have shifted away 

from social organization and have focused more on the specific characteristics of 

architectural forms and architectural spaces. The end goal of these analyses of course, is 

to understand the behaviors related to architectural variability, but often on a different 

scale than the preceding studies. For example, a number of recent analyses have focused 

on a specific architecmral problem - the pit house to pueblo transition. 

In one study of the pit house-pueblo transition. Hunter-Anderson (1977) builds 

upon Flannery's (1972) classic comparative study of house form in Mesoamerica and the 

Near East. She attempts to advance beyond correlational types of smdies (for example 

Whiting and Ayres 1968) to explain why certain strucmral forms are more suited to 

different types of subsistence and settlement adaptations. Hunter-Anderson approaches 

the pit house-pueblo transition from the perspective that houses are containers of objects 

and activities. Notions of both "environmental interference" and the nature of the 

contents structure the morphological characteristics of houses (Hunter-Anderson 

1977:295-6). Under this perspective, increases in sedentism and population density lead 

to increased differentiation of activities. This in mm creates a greater need for packing 
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efficiency (Hunter-Anderson 1977:304). Because rectilinear structures can be more 

easily subdivided, they can accommodate the addition of diverse activity areas as well as 

larger households. In contrast, curvilinear structures are more suited to situations in 

which contents (activities) are more homogeneous and don't require as much structural 

differentiation. The pit house to pueblo transition is seen then as a response to a 

perceived increase in the number and diversity of activities (including the number of 

actors) resulting from changes in population density and commitment to agriculture with 

its attendant storage requirements. 

A similar smdy by McGuire and Schiffer (1983) relates house form to 

considerations of anticipated use-life in a cost-benefit approach to construction, use, and 

maintenance. They find that building materials for different types of houses are subject to 

different rates of deterioration and that rectilinear, masonry pueblos last longer than do 

subterranean, wood and earth pit houses. With these differences in decay resistance come 

differences in the cost and effort required for construction. Pueblos are more labor 

intensive to build but require less effort to maintain. Pit houses, by contrast, are relatively 

easy to construct but decay quite rapidly, requiring more maintenance. The decisions to 

build either structure are made in the context of social organizational and settlement 

system requirements, such that societies with a high level of mobility perceive a shoner 

anticipated use life for their dwellings. Thus, highly mobile societies tend to build 

informal structures requiring less labor and lower construction costs; more sedentary 

societies, anticipating an extended stay, tend to favor houses with high construction costs 

but low maintenance requirements. Finally, McGuire and Schiffer (1983:296-7) point out 
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the importance of the symbolic or traditional perceptions of the group and the availability 

of construction materials as important factors underlying all design decisions. 

Gilman (1987), in a cross cultural ethnographic study of dwelling use, noted that 

both curvilinear and rectangular structures were associated with agricultural groups but 

were in part a function of the level of mobility. Pit structures were found to be a direct 

indicator of the level of seasonality and of mobility patterns, a finding that is coimter to 

Whiting and Ayres' suggestion that curvilinear houses are associated with both sedentary 

and mobile societies. (Whiting and Ayres 1968:124-5). Gilman further notes that certain 

houses may have been preferred in different climates because of their inherent thermal 

properties. For example, pit houses, having favorable ±ermal properties, tend to occur in 

temperate climates in which they would be used primarily in the winter. Despite the 

importance of thermal properties and mobility patterns, she suggests that the driving force 

behind the pit house-pueblo transition is related to subsistence intensification and the 

attendant requirements for food storage and activity partitioning (Gilman 1987:560). 

Thus, Gilman's conclusion is similar to that of Hunter-Anderson, with the addition of 

seasonality and thermal properties of the stmctures as important variables. 

The use of ethnographic analogy as a tool for understanding architectural form 

and behavior is a recurring theme in the aforementioned studies. Both Gilman and 

Hunter-Anderson rely on ethnographically derived data to construct their models and to 

test their results. The use of ethnographic analogy for architectural research appears in 

the earliest writings about Southwestern architecture (see above), recurs in the work of 

Steward and the early processualists, and remains important in understanding the link 
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between architectural data and past human behavior. Ethnoarchaeological treatments of 

Southwestern architecture have been important in recent years and several contemporary 

architectural studies have an expressly ethnoarchaeological focus. 

These recent studies are different, at least theoretically, from the work of early 

investigators because, instead of uncritically equating modem pueblos with past ones and 

describing past remains as earlier versions of the present, current ethnoarchaeological 

work aims to derive general behavioral principles from present puebloan societies that 

can be applied to past architectural forms (Reid et al. 1975). Hypotheses can be formed 

based on observations of present artifact-behavior associations and can be tested with 

archaeological data. 

In one ethnoarchaeological study, Reynolds (1981) collected data from modem 

Taos Pueblo to evaluate several assumptions influential to previous studies of 

Southwestem pueblo architecture. Working in a systems theory framework, Reynolds 

focused on constmction techniques and constmction strategies to develop what he calls 

"system regularities" which link certain archeological forms to behavior (Reynolds 

1981:81). These principles were then applied to an analysis of site growth and social 

dynanucs at Red Rock House and Canyon Creek Pueblo. An architectural comparison of 

these two sites led Reynolds to conclude that the architectural details differ because of 

adaptations to changes in local physical and social environments and the relative timing 

of the founding and growth of the two communities (Reynolds 1981:269). Some of 

Reynolds' work has direct implications for this study and is addressed in the following 

pages. 
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Another architecturally focused application of ethnoarchaeological research is 

Adams' work with the modem Hopi community of Walpi (Hgure l.l; Adams 1983). The 

primary goal of his work was to collect data on the link between architecture, room use, 

and social organization (Adams 1983:44). Adams used Walpi Pueblo architectural data 

to build a model of puebloan room use and then tested the model at Hawikku, a Zuni 

contact-period site (Rgure l.l). Adams noted correlations between several architectural 

characteristics and room use. Further, he was able to reconstruct social units based on the 

interconnectivity of doorways. 

In a similar smdy of the modem Hopi site of Old Oraibi (Figure 1.1), Cameron 

(1991) adopted an ethnoarchaeological approach to architectural change. The goal of her 

research was to develop principles of community growth, structure use, reuse and 

abandonment to be used for more accurate reconstructions of past behaviors and social 

dynamics related to the use of architecmral spaces. Cameron's study provides a wealth of 

comparative data for understanding pueblo architecture. Many of Cameron's 

observations about Hopi architecture were applied in this analysis. 

These ethnoarchaeolo^cal approaches to puebloan architecture seek to develop 

principles or analogs for relating past behavior to architecture. The use of 

ethnographically collected data serves as a means for strengthening inferences about past 

behaviors. The final set of approaches to be discussed is markedly distinct from any 

specific behavioral link to the past, making it both highly objective (in theory) but also 

somewhat limited in its inferential power. 
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Space syntax approaches, a suite of techniques developed by Hillier and Hanson 

(1984), have recently become popular for analyzing prehistoric architecture (Qark 1997; 

Cooper 1995; Ferguson 1996; Potter 1998). To date, the fullest archaeological 

explication of a space syntax approach can be found in Ferguson (1996; see also Cooper 

1995). The details of this approach defy a concise summary and the reader is referred to 

the primary literature on the subject for an in-depth treatment of the method (Ferguson 

1996; Hillier and Hanson 1984). In general, space syntax scholars view architecture as 

physical manifestations of culture whose primary purpose is to order space. 

The ordering of space in buildings is really about the ordering of 
relations between people. Because this is so, society enters into the 
very nature and form of buildings. They are social objects through 
their very form as objects. ...through the ways in which buildings, 
individually and collectively, create and order space, we are able to 
recognize society: that it exists and has a certain form (Hillier and 
Hanson 1984:2) 

Buildings serve to segregate external from internal space and act to structure 

interactions among both members and nonmembers of a society (Hillier and Hanson 

1984). To understand these relationships, Hillier and Hanson developed a number of 

techniques to describe the structure of spatial relationships and to depict and analyze 

these spatial relationships (Hillier and Hanson 1984:52-53). In their work, and in 

subsequent applications of it (Bustard 1996; Clark 1997; Cooper 1995; and Ferguson 

1996; Potter 1998), Hillier and Hanson distinguish interior from exterior spatial 

relationships and provide separate descriptive and analytical techniques for each. In 

summary, space syntax approaches target social interactions and how they are portrayed 

in and influenced by spatial relationships among architectural elements. 
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CONCLUSIONS 

In the past, archaeologists working in the Southwest have approached the 

relationship between architectural form and behavior using everything from a direct 

application of modem puebloan analogs to more abstract concepts about the 

architecture's role in the structuring of human interactions. Many conmion threads were 

noted throughout the preceding discussion, such as an almost universal reliance on 

ethnographically derived data, a concern with function, and the importance of social 

groups in the past. What this brief discussion also suggests is that there are a potentially 

unlimited array of analytical scales and architectural questions to be asked. The 

following analysis benefits from these various perspectives and, either implicitly or 

explicitly incorporates many of the approaches and the results detailed above. Much of 

the foregoing material is reinforced by the architectural data from Grasshopper, although 

some of it is not supported. This is not a critique of any one approach, because despite 

our attempts to build universal laws of behavior and overarching methods, not all pueblos 

are alike and as a result are not amenable to smdy using the same body of techniques. 

Each pueblo community has a unique history of growth, occupation, and abandonment as 

well as a unique history of data collection and archaeological research. The following 

pages document these histories at Grasshopper Pueblo by describing its architecture and 

the context of architecmral research at the site over a thirty-year period. 
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CHAPTER 3 

GRASSHOPPER REGION AND RESEARCH OVERVIEW 

The Grasshopper region and Grasshopper Pueblo have been the focus of intensive 

research since 1963 when Raymond Thompson founded the University of Arizona 

Archaeological Field School at Grasshopper. Prior to work by the University of Arizona, 

Walter Hough had visited the site on two occasions and published some brief accounts of 

Grasshopper and other ruins in the area (Hough 1919, 1920, 1930). Leslie Spier was also 

an early visitor to Grasshopper (Spier 1919). 

The Grasshopper region is located in the western part of the Fort Apache Indian 

Reservation in east-central Arizona and is part of a geological transition zone between the 

Colorado Plateau on the north and the basin and range province to the south. The 

boundaries of the Grasshopper region consist of Cibecue Creek on the east. Canyon Creek 

on the west, the Mogollon Rim to the north and the Salt River to the south (Figure 3.1). 

Grasshopper Pueblo is a 500-room masonry pueblo located on the Grasshopper 

Plateau 17.4 km west of the modem Apache community of Cibecue. The site is at an 

elevation of 1829m (6000 ft) amsl (110° 40'E, 34° 5'N) and straddles the prehistoric 

channel of Salt River Draw, a south-flowing tributary of the Salt River (Ezzo 1993:1). 

Salt River Draw flows through the largest expanse of agricultural soils in the Grasshopper 

region, and Grasshopper Pueblo is located in the middle of these soils (Tuggle et al. 

1984). The underlying topography consists of a flat expanse of alluvial soils ringed to the 
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north and east by several low hills. The core of the site is located in the flat along Salt 

River Draw whereas several of the outliers are situated on the adjacent hills overlooking 

the site core (Figure 1.2). 

THE GRASSHOPPER REGION: TEMPORAL AND BEHAVIORAL TRENDS 

The overview presented in this section foctises on the temporal and behavioral 

history of settlement in the region with an eye toward architectural diversity and change. 

Numerous reviews of regional geology, environment, and climate have been generated 

over the course of the thirty-year research program (Agenbroad 1982; Bohrer 1982; Dean 

and Robinson 1982; Ezzo 1993: Holbrook 1982; Holbrook and Graves 1982; McKusick 

1982;J. Olsen 1982, 1990;S. Olsen 1982;Triadan 1997). For a more complete list of 

references on these topics, the reader is referred to Triadan (1997:Table 2.1). 

Pueblo m Period Foundatioiis 

For the purposes of the current analysis. Grasshopper prehistory starts in the late 

f\ieblo in period (Reid 1989 and Reid et al. 1996 for a discussion of earlier materials). 

Reid and others (1996:77) have recently described the basic settlement pattern during this 

period: 

The regional pattern is for sites to cluster on the Grasshopper 
Plateau and the Cibecue Creek Valley.... Individual sites are located on 
terraces above creeks, on the pediment overlooking the Cibecue Valley, 
and on moderately high land forms such as prominent ridges and hill tops. 

.... Intensive survey coverage around Grasshopper Pueblo has 
revealed a spatial clustering of sites adjacent to agricultural soil with the 
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largest settlements functioning as focal settlements. Three settlement 
clusters have been proposed - one at Chodistaas, one at Grasshopper 
Spring, and one at Grasshopper Pueblo The arrangement is a local 
expression of the long-term pattern of settlements dispersed around a focal 
settlement. In the eastern mountains focal setdements generally contain a 
great kiva (Haury 1985), while those in the Grasshopper and Q Ranch 
regions commonly have a plaza or courtyard. 

The overall picture of the Pueblo HI period is one of a dispersed, highly mobile, 

horticultural settlement system (Welch 1996). Through time, however, because of events 

related to demographic shifts on the Colorado Plateau, sites in the region became 

increasingly sedentary and by the late Pueblo m period, people began to intensify 

activities at focal communities such as Grasshopper and Chodistaas (Reid 1989:77-8; 

Reid et al. 1996). Studies of this period suggest that it was a time of increased 

uncertainty with a growing number of people competing for the same resources. The 

burning of Chodistaas, Grasshopper Spring, and AZ P: 14:197 during this period suggests 

a heightened level of conflict prior to aggregation into large pueblo villages in the Pueblo 

IV period (Reid 1989). 

Pueblo /// Period Architecture 

The architecture of the Pueblo HI period is very different from that of the early 

Pueblo IV period occupation at Grasshopper. The three excavated Pueblo HI period sites 

in the region comprise a representative sample of the architecture just prior to the 

fourteenth century, when increased population densities resulting from immigration were 
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to impact subsistence panems and community mobility in a way that also acted to alter 

architectural forms. 

Chodistaas Pueblo 

Data from Chodistaas Pueblo (Rgure 3.2), the subject of several doctoral 

dissertations (Crown 1981: Montgomery 1992; Zedeno 1991, 1994), and from 

Grasshopper Spring, both within a mile-and-a-half of Grasshopper Pueblo (Figure 3.1), 

suggest that earlier communities in the region were characterized by a more informal style 

of architecture. This manifests itself in several ways including room size, wall 

construction characteristics, the partitioning of activities, and the use of exterior space 

(Reid 1989:77-8; Reid and Riggs 1995). Walls at Chodistaas and Grasshopper Spring 

Pueblos consist of dressed low-walled masonry that probably did not much exceed 1.5 m 

in height (Montgomery 1992:148). Atop this was constructed a pole frame that was 

either covered with brush or was made more substantial by the application of jacal. 

Comprised of 18 rooms, Chodistaas Pueblo, the largest conununity on the 

Grasshopper Plateau prior to A.D. 1300, is the best understood of the three excavated 

Pueblo m period sites in the region, and serves as a model of Pueblo HI period 

architecmre. The site is located on a prominent hilltop approximately one mile north of 

Grasshopper Pueblo. The arrangement of rooms around a plaza suggests that Chodistaas 

may have served an integrative function, similar to the great kivas in the Point of Pines 
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Figure 3.2 Chodistaas Pueblo, AZ P: 14:24 (ASM). 
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area to the southeast (Bretemitz 1959; Reid 1989, Riggs 1994b). Chodistaas may have 

been a ritual focal point for several surrounding villages that reflect a part-time, seasonal 

use of the region and in which focal communities were important social organizational 

mechanisms (Reid 1989:77; Reid and Riggs 1995. Reid et al. 1996). Rooms at 

Chodistaas are quite large (averaging 29m~) and seem to reflect an informal partitioning 

of activities, whereas rooms in Grasshopper Pueblo's site core are smaller (15.5 m") and 

exhibit more stricdy delineated activity areas, reflected in a greater diversity of room 

functions (Reid 1989:77; Reid and Riggs 1995). 

Chodistaas Pueblo was established with construction in the northern room block 

(Figure 3.2). tree-ring dated to have occurred in A.D. 1263 (Reid 1989:77). From here 

the site grew slowly in the A.D. 1270s and 1280s. The addition of Rooms 4. 6, 7, and 10 

established the southern room block in A.D. 1280. The four rooms to the south of this 

addition (Rooms 3, 5, 8, and 9) were constructed sometime in the mid A.D. 1280s. This 

later addition consists of four storage rooms, and this construction event has been 

interpreted to reflect an increased commitment to the locale and year-round occupation 

(Montgomery 1992:40; Reid 1989:77). 

The architectural building block at Chodistaas (and at other Pueblo m period sites 

in the Grasshopper region) is the low-walled structure often consisting of only three walls 

open to the east. This architectural form, the "carport", found throughout the central 

mountains of Arizona, is associated with populations that are at least seasonally mobile 

(Chenhall 1972; Klie et al. 1982; Redman 1993; Tuggle 1982; Whittlesey 1982) and was 

an important component of the Pueblo in period adaptation to the Grasshopper region. 
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This style of construction became a signiHcant type in the later outlers at Grasshopper 

Pueblo, after the demographic processes of the early Pueblo IV period had run their 

course (Chapter 6; Reid 1989). 

Context of Commimity Developinent - The Pueblo IV Period 

Immigrant groups moving into the mountains around AJD. 1300 interrupted the 

long-term panem of high local residential mobility in the Grasshopper region (Reid 1989; 

Reid et al. 1996). In many ways, events that took place at Grasshopper Pueblo are 

typical of those throughout the pueblo Southwest resulting from abandonment of the San 

Juan Drainage (Dean 1988; Dean et al. 1994). The period from A.D. 1280 to A.D. 1300 

saw a restriction in local residential mobility, characterized by the burning and 

abandonment of several Pueblo IE period villages. This was accompanied by a tenfold 

increase in the number of constructed rooms (Longacre 1975, 1976; Reid 1973, 1989) and 

more than a threefold increase in the amount of formal public village space (Reid and 

Riggs 1995). Prior to A.D. 1300, the largest site in the Grasshopper region did not 

exceed 20 rooms. After aggregation, there are 11 sites in the Grasshopper region with 35 

or more rooms (Reid 1989; Reid and Whittlesey 1990). These increases point to a 

significant population surge in the Grasshopper region after A.D. 1300. As is 

demonstrated in Chapter 6, immigrants from the Colorado plateau and from other areas 

were a significant driving force in this population increase and were pivotal in shaping 
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the architecture of Grasshopper Pueblo. These same forces were also critical in shaping 

other, unexcavated, villages in the region. 

A Perspective on the Grasshopper Community as a Prelude to Analysis 

Although several studies have been completed using Grasshopper's architectural 

data (Ciolek-Torrello 1978; Graves 1991; Reid 1973; Reid and Shimada 1982; Reid and 

Whittlesey 1982; Scarborough and Shimada 1974; Sullivan 1974), a systematic analysis 

of all of the amassed architectural data has yet to be completed. Thus, the focus of this 

research is: I) to provide a comprehensive architectural synthesis of Grasshopper pueblo. 

2) to address some of the issues of migration and community organization by focusing on 

some of the topics discussed in Chapter 2, and 3) to emphasize, by examining a 

thoroughly documented architectural sequence, the value of Grasshopper's excavated 

sample for constructing an architectural model. In this endeavor, the body of research 

from other material classes is essential as complementary data (mainly room function, see 

Ciolek-Torrello 1984, 1985; Reid and Whittlesey 1982) and for testing and verif^ng 

some of the hypotheses generated during the architectural analysis. 

Non-Architecmral Data 

Aggregation at Grasshopper Pueblo itself occurred rapidly (Longacre 1975, 1976; 

Riggs 1994) and was probably largely a defensive response to aggregation in adjacent 

areas (Reid 1989; Reid et al. 1996). The vast body of material evidence recovered over 



70 

the thirty-year field program at Grasshopper offers a unique perspective on life in a 

rapidly aggregating pueblo community. Analyses of the skeletal traits from Grasshopper's 

large mortuary collection reveal the existence of two biological populations at the 

conununity (Birkby 1973, 1982; Shipman 1983). These studies are supported by bone 

chemistry analysis, which identiHed individuals with both local and nonlocal diets (Ezzo 

1991, 1992, 1993). Furthermore, differences in access to local resources have been found 

in both bone chemistry signatures as well as in the presence of dietary stress markers 

(Ezzo 1993; Hinkes 1982). 

Ceramic evidence also strongly supports a substantial degree of population 

movement and coresidence beginning in the A.D. 1280s (Reid et al. 1996). Sites 

throughout the Mogollon Rim area and in the Tonto Basin to the southwest exhibit 

evidence for population interaction, movement, and reorganization at this time (Clark 

1997; Duff 1998; Graves 1994; Mills 1998; Stinson 1996; Stark et al. 1995; Triadan et al. 

1998; Tuggle 1970). The sudden appearance of nonlocal and locally produced Roosevelt 

Red Ware at Chodistaas Pueblo (Zedeno 1994, 1995) and the subsequent virtual 

replacement of Cibola White Ware suggests the influx of people from north of the 

Mogollon Rim into the Grasshopper region sometime around A.D. 1285 (Montgomery 

and Reid 1990; Zedeno 1994. 1995). Local manufacture of Gila Polychrome (Whittlesey 

1974), Cibola White Ware (Zedeno 1995), and White Mountain Red Ware (Triadan 1994, 

1997) at Grasshopper Pueblo itself suggest the presence of immigrants from outside of 

the Grasshopper region after A.D. 1300. In addition, an abundance of nonlocally 

produced examples of these wares at Grasshopper implies either immigration. 
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participation in expanded exchange relationships or, more likely, a combination of both. 

Overall, the variability in technological knowledge, style, and craftsmanship reflected in 

Grasshopper Pueblo's ceramic assemblage is indicative of various manufacturing styles 

and probably reflects the activities of several "ethnic" groups (Van Keuren 1999; Zedeno 

1995). 

Both mortuary data and the ceramic evidence have revealed much about life in a 

late aggregated mountain pueblo community. Household organization at Grasshopper 

Pueblo is also well understood through studies of activity organization (Ciolek-Torrello 

1978, 1984, 1985; Ciolek-Torrello and Reid 1974; Reid and Whittlesey 1982) and 

numerous faunal and botanical studies have revealed a great deal about the local 

environment and about subsistence activities (Bohrer 1982; Holbrook 1982; Kelso 1982; 

Kelley 1974; Lorentzen 1993; J. Olsen 1982, 1990; S. Olsen 1982). Geological Hata 

(Agenbroad 1982), paleoenvironmental information from tree-ring data (Dean and 

Robinson 1982), and studies of subsistence practices (Tuggle et al. 1984; Welch 1996) 

have further enhanced our understanding of the local environment and resource 

availability. Several regional scale smdies have clarified relationships between 

Grasshopper Pueblo and other sites in the area and suggest a relatively high level of 

intraregional interaction (Tuggle 1970; Triadan 1994; Welch 1996). Finally, well-

preserved cliff dwellings like Canyon Creek Pueblo provide supportive data on 

community growth patterns (Graves 1982, 1983; Haury 1934; Reynolds 1981) and on 

those missing architectural details not preserved in Grasshopper's archaeological record. 
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Cliff Dwellings as Architectural Analogs 

The preservation of artifacts and construction materials afforded by pueblos 

protected under rock overhangs has long been a valuable resource for interpreting 

southwestern pueblo architecture (Dean 1969; Fewkes 1909, 1911; Rohn 1971). In the 

Grasshopper region there are numerous cliff dwellings that are roughly contemporaneous 

(although slightly later) with the fourteenth century occupation of Grasshopper Pueblo 

(Rgure 3.3). The largest and best preserved of these sites. Canyon Creek Pueblo (Graves 

1982, 1983; Haury 1934; Reynolds 1981) and Red Rock House (Reynolds 1981) have 

been important to past Grasshopper research as sources of data concerning social 

dynamics in the region (Graves 1983; Reid 1973, 1989; Reynolds 1981). For this 

research, these sites inform on changing social relationships on a regional scale and serve 

as models for interpreting the architectural data discussed in the following chapter. These 

data contribute to the architectural reconstruction of Grasshopper Pueblo. 

Canyon Creek Pueblo 

Canyon Creek Pueblo, a 120-room cliff dwelling (Reid and Whittlesey 1990) 

constructed in a shallow alcove in a side canyon of Canyon Creek (Haury 1934:23-4; see 

Figure 3.1), plays a signiHcant role in Grasshopper prehistory. It has long been 

recognized as a satellite community of Grasshopper (Reid 1989:82) and has always 

figured as a set of complementary data for the interpretation of Grasshopper and regional 



73 

25 

20 

i 15 
o 
O 

10 

10 

i 5 
o 
O 

10 

c 
3 
o 
O 

Red Rock House 

JU 

Canyon Creek Pueblo 

4 

Grasshopper Pueblo Jl 

A trtNAlWinilll 
1 1 1 1 

\ij\ 
1 

1100 1200 1300 

Date (A.D.) 

1400 

Figure 3.3 Tree-ring dates from Pueblo IV period sites in the Grasshopper region. 



74 

settlement trends (Graves 1982, 1983; Graves et al. 1982). Haury originally investigated 

Canyon Creek Pueblo in 1932, at which lime he sampled the ruin's primary beams, 

mapped the rooms, and conducted test excavations inside the ruin and in exterior areas 

(Haury 1934). Subsequent investigation by the University of Arizona Field School in 

1975 and 1976 obtained tree-ring samples from all of the remaining structural timbers 

(Graves 1982, 1983; Reynolds 1981). 

Construction of Canyon Creek Pueblo and of Red Rock House, slightly later, has 

been seen as evidence that Grasshopper residents moved into satellite communities as a 

result of community dispersion (Reid 1989:82). The timing of the founding and growth 

of these communities is consistent with this interpretation (Figure 3.3). The founding of 

Canyon Creek in A.D. 1327. preceded by the stockpiling of timber for secondary beams 

(Graves 1983:293), coincides with the end of the period of rapid expansion at 

Grasshopper (Reid 1989:85). Graves (1983) has suggested that Canyon Creek was 

constructed by several individual households over a period of approximately 20 years and 

that stockpiling of timbers prior to the actual construction of Canyon Creek demonstrates 

that the founding households anticipated their eventual relocation. Many of these 

households might have previously been established in the already large and highly 

nucleated Grasshopper Pueblo (Reid 1989:82) or they might have selected Canyon Creek 

as an alternative (Graves 1983:305). The subsequent founding of Red Rock House just 

prior to A.D. 1343 (Reynolds 1981:160) provides evidence for a continuation of the 

dispersion process. The direct link between Grasshopper and the aforementioned satellite 
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communities justiHes the use of these communities as analogs for both construction 

details and for community growth (Chapters 4 and 6). 

A BRIEF HISTORY OF DATA COLLECTION AND RESEARCH 

The rising expense of archaeology and various political factors ensure that no 

academic project will ever generate the quantity of architectural data contained in the 

excavation records of the Grasshopper Field School. The days of large pueblo 

archaeology seem to be fading from the realm of academia as money for research is 

redirected toward contract archaeology. Large sites like Grasshopper E'ueblo are now 

more often avoided than excavated. This makes the Grasshopper architectural data an 

important resource for scholars interested in the archaeology of large pueblo 

communities. A thorough, detailed presentation of these data is a scholarly imperative in 

light of the changing face of the discipline. Before describing these important data, 

however, a brief discussion of the history of architecmral data collection and research is 

necessary. 

The history of Grasshopper research is, in many ways, a history of staged 

architectural data collection. Early on, the generation of an architectural plan was a key 

element in the field (Longacre and Reid 1974). This later inspired the cornering and 

growth projects (Longacre and Reid 1974; Reid 1973, 1989; Wilcox 1982), which in turn 

shifted the focus to satellite conmiunities with better preserved architecture, such as Red 

Rock House and Canyon Creek Pueblo (Graves 1982, 1983; Haury 1934; Reid 1989; 



Reynolds 1981). Finally, an extensive survey of the region was undertaken as a means of 

understanding variability in regional architecture and settlement (Reid and Whittlesey 

1990: Tuggle et al 1984; Welch 1996). 

Coraering I*roject 

The year 1967 marked the begiiming of a long-term project which ultimately 

generated a substantial portion of the data used in this smdy. Initially, opposing room 

comers were excavated in rooms from the main pueblo to facilitate mapping. Data on 

wall comer relationships were collected, and in subsequent years, these cornering 

operations became known as the "Cornering Project" (Longacre and Reid 1974; Wilcox 

1982). Contemporary work in other parts of the Southwest greatly influenced the 

theoretical basis of the Cornering E*roject. Once it became clear that rooms were added to 

the main pueblo in sets, the goals of the cornering project were expanded to include the 

collection of data related to social groups which had been defined elsewhere in the 

Southwest (Dean 1969, 1970; Hill 1970b; Longacre 1970; Rohn 1971). Sets of rooms 

sharing continuously bonded walls were labeled "construction units," and were initially 

thought to be the domain of domestic groups (Wilcox 1982). Subsequent work revealed 

that extensive room floor remodeling weakened the correlation between construction 

units and domestic groups (Rock 1974; Wilcox 1982). Nevertheless, the data were used 

to generate a relative constmction sequence for the main pueblo and to reconstruct a 
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developmental history for the conmiunity (Longacre and Reid 1974; Reid 1973; Reid and 

Shimada 1982). 

Room comering and site mapping, coupled with the excavation of 103 room 

spaces, has yielded a complete database of room size for all of the known room spaces at 

Grasshopper. Furthermore, the Growth Project isolated construction units, providing a 

powerful means of organizing intrasite spatial data. 

Growth Project 

The Comering Project spawned the Growth Project, implemented in 1971 (Reid 

1973; Reid and Shimada 1982). The room blocks of the main pueblo were divided into 

"constraction phases" (Reid 1973; Reid and Shimada 1982) as a means of ordering 

contiguous construction units from earliest (core constmction units) to latest. Tree-ring 

dates for the founding of the community were obtained through excavations in the earliest 

construction units. At the same time, comering operations were expanded to the outliers, 

and rooms were excavated in each outlying room block to determine their chronological 

and social relationship to the main pueblo (Longacre and Reid 1974; Reid 1973). 

Relative construction data from the Comering Project and tree-ring dates from the 

excavation of rooms were combined to reconstruct a developmental history for the 

Grasshopper community (Reid 1973). A later discussion, found in Chapter 5, is entirely 

devoted to the issue of community growth. It combines all of the architectural data from 

Grasshopper (some of which was collected after Reid's formulation of the model) with 
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Reid's Construction Phase Model and with Graves' reassessment of the tree-ring dates to 

provide a fuller description of community growth. 

Reid originally (1973) modeled connmunity growth at Grasshopper using Fortes 

(1971) developmental cycle model for the domestic group. The application of this model 

of community growth resulted in four periods, which Reid summarized as follows: 

Establishment Phase A.D. 1275-1300 
Initial settlement may have begun around A.D. 1275. It certainly 

had been achieved by A.D. 1300 according to the interpretation of the tree-
ring dates. 

Expansion or Aggregation Phase A.D. 1300-1330 
Maximum construction occurred during this period. Expansion in 

RB 2 and RB 3 was toward the south forming the roofed corridor around 
A.D. 1320. Growth toward the north probably formed Plaza II soon after 
A.D. 1320. Some evidence exists to suggest inunigration during the early 
half of this period was followed by normal population growth. It is 
hypothesized that the Great Kiva was constructed toward the end of the 
expansion phase, although stronger tree-ring evidence indicates roofing of 
this kiva at around A.D. 1350. 

Dispersion Phase A.D. 1340-? 
A dispersion phase is posited on the plausibility of such sites as 

Red Rock House and Canyon Creek being established initially for seasonal 
occupation and then for perennial habitation by people from Grasshopper. 

Abandonment Phase ?-A.D. 1400 
The beginning of abandonment would necessarily merge with a 

dispersion phase negating any neat division. There seems to have been 
only limited construction after A.D. 1350. A gradual process of 
abandonment is suggested and this process was probably completed by 
A.D. 1400. although there is insufficient evidence to posit when activities 
fmally ceased (Reid 1973:133-4). 

Reid's community growth model has provided the chronological basis for most 

subsequent analyses of Grasshopper materials (for example, Ezzo 1991) and has not 
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required substantive alterations since it was first proposed, although subsequent 

excavations and refinements in dating have added more detail to the individual growth 

periods (Graves 1991; Reid 1989; Riggs 1994a). The periods identified in Reid's model 

can now be summarized in light of these refinements. 

The Establishment Period is still poorly known because the remains of this 

occupation underlie the Pueblo IV period room blocks of Grasshopper's main pueblo. 

However, excavations at the contemporary sites of Grasshopper Spring and Chodistaas 

since 1973 have provided usefid analogs for this period (Reid 1989:83). The founding of 

the main pueblo and most of the site's growth occurred during the subsequent 

Aggregation Period. This period culminated with the roofing of the southern corridor 

into Plaza I between A.D. 1323 and 1325 (Riggs 1994a) and with the construction of the 

Great Kiva in Plaza HI around A.D. 1330 (Chapters 4 and 5). The Dispersion and 

Abandonment periods represent a continuum in which people began moving out of 

Grasshopper into satellite communities, and began to use the Grasshopper locality on a 

more seasonal basis (Reid 1973, 1989; Graves et al. 1982). Dispersion is represented by 

the outliers, which mark a return to a pattern of residential mobility just prior to the final 

abandonment of the region (Chapters 6 and 7; Reid 1973, 1989). The following 

architectural study supports this by incorporating data fix)m the outliers and examining 

their growth relative to that of the main pueblo and to that of roughly contemporaneous 

satellite communities, namely Canyon Creek Pueblo. Issues of conununity change raised 

by Reid's growth model, such as the nature of community dispersion, the establishment 
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of the community, and the roofing of the Great Kiva are addressed in more detail in 

subsequent chapters. 

Other Architectural Research and Data 

An analysis of intrasite activity organization by Ciolek-Torrello (1978, 1984, 

1985) provides a typology of room function at Grasshopper. Originally, six functional 

room types were identified: limited activity, habitation, domestic storage, muitifimctional 

habitation, manufacturing and storage/manufacturing rooms (Ciolek-Torrello 1984). 

Subsequent household analysis by Reid and Whittlesey (1982) expanded the room 

typology to include nine room types: specialized habitation, generalized habitation, 

storage, storage-manufacturing, manufacturing, limited activity-food processing, limited 

activity-manufacmring, ceremonial, and kivas (Reid and Whittlesey 1982). Designations 

of room function provide an important data layer in this analysis. The correlations 

between various construction techniques and room function are examined and spatial 

patterns in room-type location within the various room blocks are tested in Chapter 6. 

Other architecturally focused analyses with limited scope provide a baseline for 

parts of this research. In a study of the geological composition of walls from excavated 

rooms, Scarborough and Shimada (1974) defined four wall-face types for Grasshopper. 

Through the sampling of construction materials from rooms Scarborough and Shimada 

found that walls at Grasshopper are constructed of limestone and sandstone from four 

sources in the proximity of the pueblo. The spatial distribution of each type of raw 
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material was assessed throughout the excavated rooms at the site (Scarborough and 

Shimada 1974). Scarborough and Shimada noted that wall rocks tend to come from the 

closest possible sources and that, in general, people selected stones based on a least effort 

criterion (Scarborough and Shimada 1974:58-9). No additional sourcing of wall rocks 

was done after 1974; therefore, Scarborough and Shimada's analysis is important to this 

smdy because it is the only source of information on wall composition. These data will 

come into play in discussing the construction sequence and intrasite chronology and in 

discussions of different builders within the community. 

The well-preserved cliff dwellings in the Grasshopper region discussed 

previously, such as Red Rock House and Canyon Creek Pueblo (Graves 1982, 1983; 

Haury 1934). have been used by past Grasshopper researchers as architecmral models for 

less well-preserved open sites like Grasshopper Pueblo (Ciolek-Torrello 1978; Reid 1973, 

1989). Extensive survey of the region has located a number of other large sites, and 

several analyses incorporating these sites have informed our understanding of settlement 

patterns and community relationships at a regional scale (Sullivan 1980; Triadan 1997; 

Tuggle 1970; Tuggle et al. 1984). Although these works are not directly relevant to this 

study, they help to place the architecture of Grasshopper Pueblo into a regional 

perspective as the largest village in a region made up of several interacting pueblo 

conmiunities. In addition, the cliff dwellings serve as interpretive tools for understanding 

certain features of Grasshopper's architectural record. 
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ASSESSING THE EXCAVATED SAMPLE 

As noted in Chapter I, the excavated sample of rooms at Grasshopper is large (23 

percent) and is representative of the overall variability at the site. Arguing that the 

excavated room sample is representative of the population of rooms bolsters the analyses 

of the data presented in the following pages. 

An examination of the Grasshopper field records yields an initial figure of 106 

excavated rooms. Three spaces classified as rooms prior to excavation have been 

removed for this analysis. The corridor between Rooms 399/412 and Rooms 411/398 in 

Room Block 12 was designated as a "room" during excavation but is clearly not a room 

space. The two other deletions are found in Room Block 7. Rooms 338 and 360 were 

excavated as rooms: however, they are actually internal masonry storage facilities within 

Room 352 and have been included with Room 352 in this analysis. One possible deletion 

that was not removed from the room count is Room 395 in Room Block 12. This "room" 

is similar to Rooms 338 and 360 in its size and complete lack of floor feamres. However, 

it is defined by four bounding walls and was not constructed within an existing room 

space, so it is retained as a room in this analysis. After these deletions, 103 excavated 

rooms remain (Table A. 1). 

In addition to the 103 excavated rooms, several other areas of the site have been 

excavated (Figure 3.4). The southern corridor into Plaza 1, an important construction 

event in the history of the community, was completely excavated and has been tree-ring 

dated (Chapter 5). The Great Kiva was also completely excavated, yielding numerous 
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burials recovered from the subfloor excavations, tree-ring dates, and information about 

ceremonial activities at the site. Extramural areas have also been sampled quite 

extensively and include over 700 linear meters of backhoe trenching, 80 m" of backhoe 

excavations in the form of broadsides and other nonlinear excavations, 120 m of hand 

trenches and 205 m" of hand excavations. These extramural excavations are largely 

concentrated in the areas around the main pueblo including Plazas I and 2 and the area 

between Room Blocks I and 2 (Figure 3.4). Trenching in the area to the north of the 

main pueblo recovered evidence for a prehistoric reservoir (Longacre and Graves 1982:1: 

Olsen 1982:61). Finally, a bank of 13 masonry-lined ovens located to the east of Room 

Block I was also excavated as part of the extramural sampling of the site (Thompson and 

Lx>ngacre 1966:261). These extramural excavations exposed numerous burials and 

features that indicate the importance of exterior space to the inhabitants of Grasshopper 

Pueblo. 

Despite the large size of the sample, the excavated rooms are but a portion of the 

architectural data still buried beneath tons of wall fall debris at Grasshopper. Data 

derived from the Cornering Project help to provide a baseline for assessing how these 

excavated rooms reflect room variability in the unexcavated portions of the rubble 

mound. Room cornering in the main pueblo and in the outliers provides size data for all 

of the room spaces at Grasshopper, and more importantly, allows a characterization of the 

excavated sample. Given the organic nature of pueblo growth and decay (Chapter 1), it is 

that much more critical that confidence in the excavated sample can be demonstrated. 

The inferences drawn from the data discussed in the following chapters are further 
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strengthened not only by the large size of the architecmrai sample, but also by its 

representativeness of overall variability at the site. The remainder of this chapter 

examines the excavated sample for its representativeness by focusing on the one variable 

that is available for all rooms at the site: floor area. 

Testing for Bias in Wall Measurement Techniques 

Prior to a characterization of the excavated sample, the various types of wall 

measurements used to obtain room size data are assessed for bias. Room size is 

measured from five different sources (Table 3.1). Room walls are measured from fully 

excavated rooms (n = 103), from excavated comers (n = 179) and from surface 

indications (n = 165). A two step process was used to rank the reliability of room 

measures. First, the wall measurement types provided in Table 3.1 were summed for 

each room yielding a possible range of 0 to 16. These scores were divided into three 

ranks or categories. The excavated rooms (Rank I) and rooms mapped from the surface 

(Rank 3) make up distinct groups. The remainder of the composite scores (i.e., those 

derived from cornering) are combined into a single class (Rank 2; Table 3.2). 

Table 3.1 Wall measurement types. 

Type Description 
0 Fully Excavated Room 
I Comer to Comer 
2 Comer to Estimated Comer 
3 Estimated Comer to Estimated Comer 
4 Surface Indications 
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Table 3.2 Room area confidence ranks and distribution of wall measurement types. 

Score Rank n % Description 
0 I 103 23 Excavated Rooms 

1-15 2 179 40 Cornered Rooms 
16 3 165 37 Rooms Measured from Surface Indications 

A note about using surface data to estimate room size is necessary before 

proceeding further. Only 37 percent of the sample is drawn from surface walls and the 

remaining 63 percent is based on excavation of one form or another. Despite claims to the 

contrary (Ciolek-Torrello 1978:75-76), there is not a linear relationship between room 

size as expressed at the room floor and room size as expressed on the modem ground 

surface. The collapse of walls is a random process, resulting in an unpredictable 

relationship between the room size at the floor and room size at the surface. 

The greater part of wall collapse is dependent on original wall height and the 

location of adjacent rooms. For example, laws of gravity and other forces of nature 

dictate that a low wall in the relatively unconstrained outliers will collapse differently 

than a full standing, four-meter-high wall in the densely packed main pueblo. Unlike 

Ciolek-Torreilo's study (1978) this analysis did not compensate for differences between 

room size measured at the modem ground surface and room size derived from the room 

floor because the net effect of wall collapse throughout the site randomly affects this 

relationship. Thus, viewed in the aggregate, room size measured from surface indications 

represents a good approximation of original room size, provided that actual wall stubs 

have been traced on the ground, as is the case with Grasshopper's rooms. 
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Room size at Grasshopper varies fix)m 2.96 m' to 43.84 m* with a mean of 16.27 

m*. A density histogram of rooms size is provided in Rgure 3.5, which gr^hically 

demonstrates that room size data are not normally distributed. In fact, a Kolmogorov-

Smimov one-sample test for normality run on these data indicates that they deviate 

significantly from a normal distribution (N = 447, Maximum Difference = 0.998, 

probability = 0.000). Similar tests run on other ratio scale variables (i.e., wall height, 

etc.) from Grasshopper produced similar results. Because the architectural data are not 

normally distributed, nonparametric statistics were relied upon for all subsequent 

analyses. 

Floor Area (rrr) 

Figure 3.5 Frequency histrogram of room floor area. 
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Kruskal-Wallis one-way analysis of variance was used to assess the three 

measurement ranks discussed above. The Kruskal-Wallis statistic is a nonparametric test 

analogous to a one-way ANOVA. Kruskal-Wallis allows comparison of more than two 

groups of by measuring how the sums of rankings (rankings are generated by Systat 

from ratio data) for each of the categories of data differ from expected results under the 

null hypothesis that samples are drawn from the same continuous population. The 

distribution of the Kruskal-Wallis statistic (expressed as H) approximates Chi-square 

when more than five cases occur in each class and critical values for H are derived from 

the Chi-square table (Blalock 1972:349-350). 

To assess bias in room measurement types at Grasshopper, Kruskal-Wallis was 

first run on the entire population of rooms, grouped by the three measurement types. 

Results do not allow rejection of the null hypothesis that the three groups are drawn from 

the same population (0.05 significance level), suggesting that there is no systematic bias 

introduced by measurement type when the entire site is viewed as a whole (Table 3.3). 

Table 3.3 Kruskal-Wallis tests for room area grouped by measurement type. 

N Kruskal-Wallis Statistic Probability 
All Rooms 447 1.56 0.46 
Main Pueblo 287 3.61 0.16 
Outliers 160 0.30 0.86 

Next, the main pueblo (Room Blocks 1,2, and 3) was separated from the outliers 

and a Kruskal-Wallis test was run on the main pueblo and on the outliers to test the 
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reliability of different measurement types in the two large subareas of the site. Tests on 

the main pueblo and the outliers echo the tests run on the entire site and do not allow 

rejection of the null hypothesis (0.05 significance level) suggesting that each 

measurement type reflects the same continuous population (Table 3.3). The associated 

probability is much lower which may reflect the fact that there is patterned variability in 

room size between the three room blocks comprising the main pueblo (Chapter 6; Riggs 

1999). This fact undoubtedly influences the tests to some extent. 

Testing the Excavated Sample's Representativness 

Having demonstrated that the types of wall measurement do not introduce bias 

into the room size sample, the representativeness of the excavated room sample is now 

addressed. Because room area is measured for every room at Grasshopper, it can be used 

as a gauge of other variables at the site. In other words, if it can be demonstrated that the 

excavated sample accurately reflects room size, it can be argued that the sample is 

representative of other variables and, by extension, the behaviors that took place 

prehistorically at Grasshopper (Reid and Whittlesey 1982:690) 

To determine if the excavated sample from each of these areas is representative of 

room size, a series of Mann-Whitney tests (Blalock 1972:255-262) were run focusing on 

various subgroups within the site. The Mann-Whimey test is the nonparametric 

equivalent of the two-sample t-test and tests the null hypothesis that two independently 

drawn samples come from the same population (Blalock 1972). Again, the 0.05 
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significance level was used to assess whether test values exceeded critical limits. These 

tests of sample representativeness build on the work of Reid and Whittlesey (1982), who 

used t-tests and F-tests to obtain results identical to those described below. 

To characterize the sample adequately, the excavated rooms from a given area 

(site, main pueblo, or oudiers) were compared to a randomly drawn sample (sampling 

with replacement) from that area. Excavated rooms from each area were compared to 

five different randomly drawn samples to address variability within each area. For the 

entire site. Table 3.4 indicates that in five rans, the null hypothesis that excavated rooms 

reflect the same population cannot be rejected at a 0.05 significance level. This suggests 

that, when viewed as a whole, the excavated rooms at Grasshopper are representative of 

variability in room size at the site. 

Table 3.4 Mann-Whitney tests comparing excavated room size to a randomly drawn 
sample of rooms from the entire site. 

Run Sample Count Mean S.D. Rank-Sum U Probability 
Groop (n) Statistic 

I Excavated 103 16.47 5.12 11148.00 5792.00 0.254 
Random 103 15.74 5.42 10173.00 

2 Excavated 103 16.47 5.12 11287.50 5931.50 0.143 
Random 103 16.16 7.37 1003330 

3 Excavated 103 16.47 5.12 10843.00 5487.00 0.670 
Random 103 1631 4.90 10478.00 

4 Excavated 103 16.47 5.12 10829.00 5473.00 0.694 
Random 103 16.58 5.67 10492.00 

5 Excavated 103 16.47 5.12 1121330 585730 0.196 
Random 103 15.92 5.87 1010730 
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Tests run using the core room blocks as the population (Room Blocks 1,2,3, 5 

and 7) yield similar results (Table 3.5), as do tests of the individual room blocks of the 

main pueblo (Room Blocks I, 2, and 3; Table 3.6). Tables 3.5 and 3.6 indicate that there 

are no biases in the size of the excavated rooms within the population of core room 

blocks nor within each of the three main room blocks. 

Table 3.5 Mann-Whitney tests comparing excavated room size to a randomly drawn 
sample of rooms from the core room blocks. 

Ran Sample 
Group 

Connt 
(n) 

Mean SJ). Rank-Som U 
Statistic 

Probability 

1 Excavated 
Random 

77 
77 

16.04 
15.63 

4.35 
4.15 

6221J0 
5713.50 

3218 JO 0.359 

2 Excavated 
Random 

77 
77 

16.04 
16.14 

4.35 
4.39 

6049J0 
5885JO 

3046JO 0.767 

3 Excavated 
Random 

77 
77 

16.04 
15J9 

4.35 
3.80 

6189 JO 
5745J0 

3186 JO 0.422 

4 Excavated 
Random 

77 
77 

16.04 
15.11 

4.35 
3.93 

6371.00 
5564.00 

3368.00 0.145 

5 Excavated 
Random 

77 
77 

16.04 
14.99 

4.35 
4.84 

6455J0 
5479JO 

3452J0 0.078 

Finally, none of the five runs allows rejection of the null hypothesis for excavated 

rooms in the outliers (Room Blocks 4, 6, 8, 9, 10, 11, 12, and 13), suggesting, once again, 

that these rooms are representative of the population of rooms (Table 3.7). No tests of 

individual intraroom block variability were attempted for the outliers because of their 

number and a tendency toward small sample sizes within each room block. 
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Table 3.6 Mann-Whitney tests comparing excavated room size to a randomly drawn 
sample of rooms from the main pueblo. 

Ran Sample 
Group 

Count 
(n) 

Mean SJ). Rank-Sum V 
Statistic 

Probability 

RBI-1 Excavated 32 16.16 4.15 1099.00 571.00 0.428 
Etandom 32 14.92 3.14 981.00 

RBl-2 Excavated 32 16.16 4.15 105830 53030 0.804 
Random 32 15.89 4.05 102130 

RBl-3 Excavated 32 16.16 4.15 109630 56830 0.448 
Random 32 15.32 2.78 983.50 

RB2-I Excavated 20 14.19 3.45 38730 17730 0343 
Random 20 15.45 5.31 43230 

RB2-2 Excavated 20 14.19 3.45 42130 21130 0.756 
Random 20 13J5 2.73 39830 

RB2-3 Excavated 20 14.19 3.45 421.00 211.00 0.766 
Random 20 14.08 5.19 399.00 

RB3-I Excavated 16 18.31 3.85 281.00 145.00 0322 
Random 16 17.44 3.98 247.00 

tiB3-2 Excavated [6 18.31 3.85 29530 15930 0.235 
Random 16 16.42 5.23 23230 

RB3-3 Excavated 16 18.31 3.85 28230 14630 0.486 
Random 16 17.19 3.93 24530 

Temporal and Spatial Representativeness of the Excavated Sample 

Having demonstrated that the excavated sample of rooms is an adequate 

representation of variability at the site, a few words about the spatial and temporal 

representativeness of the sample are in order. First, an assessment of the temporal 

representativeness of the sample can be made using the Grasshopper construction 

sequence as a rough measure of time (Chapter 5). Table 3.8 shows the temporal sampling 

of the main pueblo where 68 of the 287 (24 percent) rooms have been excavated. The 

number of rooms per construction phase decreases through time, as is demonstrated in 
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Chapter 5. Thus, to obtain a representative sample of earlier construction phases requires 

the excavation of more rooms in earlier construction phases than in later ones. 

Table 3.7 Mann-Whitney tests comparing excavated room size to a randomly drawn 
sample of rooms from the outliers. 

Ran Sample 
GrooD 

Count 
(n) 

Mean SJ). Rank-Sum U 
Statistic 

Probability 

I Excavated 26 17.75 6.88 715.50 364.50 0.628 
Random 26 16.48 6.77 622J0 

2 Excavated 26 17.75 6.88 733.00 382.00 0.421 
Random 26 16.18 8.25 645.50 

3 Excavated 26 17-75 6.88 735.50 384.00 0.400 
Random 26 17.62 9.78 643.00 

4 Excavated 26 17.75 6.88 685.50 334.50 0.949 
Random 26 18.58 8.76 692_50 

5 Excavated 26 17.75 6.88 694.50 343.50 0.920 
Random 26 17.30 7.41 683.50 

This is clearly the case at Grasshopper, where 48 of the 68 excavated rooms come 

from Constmction Phases I through 5. As Table 3.8 demonstrates, most of the 

construction phases in the main pueblo are adequately sampled (i.e., greater than 20 

percent). However. Construction Phases 10 and 14 are not sampled at all. whereas 

Construction Phases 2 and 3 have sample sizes under 20 percent. In general, when 

viewed from the perspective of relative time, the sample looks to be generally 

representative of temporal variability in construction. Whether the excavated sample of 

all rooms at the site is temporally representative is partially determined by the extent of 

sampling in the later outliers. Thus, on a community scale, the temporal sample is 

partially influenced by the spatial sample. 
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Table 3.8 Excavated rooms from the main pueblo by construction phase. 

Construction Rooms in CP Excavated Percentage of CP Sample Size 
Phase (CP) Rooms Ail Rooms 

Excavated 
(%) 

1 63 15 22.06 23.81 
2 33 6 8.82 18.18 
3 35 6 8.82 17.14 
4 33 8 11.76 24.24 
5 47 13 19.12 27.66 
6 23 6 8.82 26.09 
7 16 6 8.82 37.50 
8 9 3 4.41 33.33 
9 9 2 2.94 22.22 
10 6 0 0.00 0.00 
11 4 1 1.47 25.00 
12 4 1 1.47 25.00 
13 4 I 1.47 25.00 
14 I 0 0.00 0.00 

Totals 00
 

68 100.00 23.69 

The 103 excavated rooms at Grasshopper are well distributed among the various 

room blocks. This represents a 23 percent sample of rooms from the entire site and 

includes excavations in all of the 13 defined room blocks and several of the unaffiliated 

outlier rooms (Table 3.9). As Table 3.9 demonstrates, sample size within individual 

room blocks varies from eight percent in Room Blocks 6 and 9 to a 100 percent sample of 

Room Block 5. Of the three room blocks of the main pueblo. Room Block 1 is most 

thoroughly sampled (34 percent), whereas Room Block 3 is the least well sampled (16 

percent). In all, eight of the fourteen spatial divisions listed in Table 3.9 yield an 
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excavated room sample of greater than 20 percent and all but two room blocks (Room 

Blocks 6 and 9) have a sample size of 10 percent or greater. 

Table 3.9 Excavated rooms by room block. 

Room Block Rooms in Room Excavated Percentage of Room Block 
(RB) Block Rooms in RB Ail Rooms Sample Size 

Excavated (%) 
0 37 6 5.83 16.22 
1 94 32 31.07 34.04 
2 92 20 19.42 21.74 
3 101 16 15J3 15.84 
4 6 3 2.91 50.00 
5 6 6 5.83 100.00 
6 13 1 0.97 7.69 
7 21 3 2.91 14.29 
S 10 4 3.88 40.00 
9 26 2 1.94 7.69 
10 11 3 2.91 27.27 
11 9 1 0.97 11.11 
12 17 5 4.85 29.41 
13 4 1 0.97 25.00 

Totals 447 103 100.00 23.04 

The excavation data are limited by a tendency for spatial clustering of excavated 

rooms (Figure 3.4). This is especially apparent in Room Block 2, where the bulk of the 

sample is concentrated around the Great Kiva. Room Block I also exhibits spatial 

clustering of excavated rooms with the north and south ends being well represented. 

Room Block 3 has perhaps the most dispersed coverage, although excavations are biased 

toward earlier rooms. This clustering results largely from attempts to target the founding 

of the community (Reid 1973; Longacre and Reid 1974) and from efforts to delineate 
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social groups and households in the main pueblo (Ciolek-Torrello 1978; Rock 1974). 

Despite this slight bias in excavation coverage, the assemblage of excavated rooms 

appears to be representative of room construction and use activities at the site (Reid and 

Whittlesey 1982). and if the outliers are considered, it adequately represents the temporal 

depth of the occupation of the community. 

CONCLUSIONS 

The thirty-year field program at Grasshopper generated a wealth of architectural 

and other data concerning settlement dynamics at a critical period in the development of 

southwestern pueblo culture. Numerous lines of material evidence have been brought to 

bear on processes of community development in the Grasshopper Region in the 

fourteenth century to suggest that Grasshopper pueblo was founded by various immigrant 

groups as well as by local inhabitants of the Grasshopper locality. 

Much of the data collection and research at Grasshopper was devoted to collecting 

architectural data that could be used specifically to address these issues of conmiunity 

growth and organization. With reference once again to the analogy that a pueblo is a 

living entity, the wealth of architecmral data from Grasshopper make it a unique sample 

of the behaviors of people in a rapidly changing community. Architectural data firom 

several Pueblo in period sites like Chodistaas, and from Pueblo IV period cliff dwellings 

like Canyon Creek Pueblo help to flesh out the picmre of community development by 

providing analogs for those data that do not exist for Grasshopper Pueblo. 
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Exploration of the sample of excavated rooms at Grasshopper allows the 

following statements to be made: 1) the various means of deriving room area do not 

introduce bias into the sample; 2) the excavated sample of rooms is representative of the 

sample of all rooms with respect to room size; 3) the sample from the main pueblo is, for 

the most part, representative of construction through time; and 4) the spatial sample is an 

adequate representation of variability among the numerous room blocks at the site despite 

some weak ones. The significance of these results is enhanced by the large size of the 

excavated sample. Again, the various scales at which the data are measured - temporal, 

spatial, and behavioral - all indicate that the excavations at Grasshopper generated a 

representative sample of the overall variability encapsulated within the rubble mound that 

is Grasshopper Pueblo today. In the following chapters, these data are described and used 

to extract from this rubble mound the behaviors, as imprinted in the architecmre, of the 

people who built Grasshopper. As a result, the organism that was Grasshopper Pueblo in 

the fourteenth century is revealed. 
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CHAPTER 4 

ARCHITECTURAL DESCRIPTION AND ANALYSIS 

This description and analysis of the architectural data from Grasshopper Pueblo is 

predicated on the notion that variability in the archaeological record can only be 

adequately documented and understood through rigorous attention to details (Chapter 1; 

Deetz 1968:32). This chapter serves two purposes. The first is a description of the 

architectural data firom Grasshopper Pueblo and the second is to generate a set of low-

level inferences relating to the behaviors of Grasshopper's builders. These include, for 

example, the use of doorways, roof construction techniques, and the estimation of the 

number of two-story rooms. To accomplish this second goal, it is necessary to refer to 

other excavated and better-preserved sites in the southwest to obtain those elements of 

construction not preserved at Grasshopper. As mentioned in Chapter 3, Canyon Creek 

Pueblo has long served as an analog for Grasshopper. Because of its proximity and its 

close temporal relationship to Grasshopper, it is thought to be the best single example of 

construction data that did not survive the passage of time at Grasshopper and is drawn on 

extensively in this chapter for comparative purposes. Drawing comparisons between the 

architectural details that are preserved at both sites reinforces the strength of Canyon 

Creek as an architectural analog. In addition to Canyon Creek Pueblo, data from other 

prehistoric sites and ethnographic accounts of pueblo architecture are incorporated to fill 

gaps in the record. 
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SITE LAYOUT 

Grasshopper Pueblo consists of 447 ground floor room spaces, an estimated 68 of 

which were two-story rooms (see below). These 515 rooms are distributed among 13 

numbered room blocks and 20 small units or single rooms scattered in the flat and along 

the hill slopes on both sides of the old channel of Salt River Draw (Figure 4.1). 

Grasshopper's architecture is arrayed around three large room blocks on either side of the 

draw, collectively referred to as the main ruin or main pueblo (Longacre and Graves 

1982; 1; Longacre and Reid 1974:12; Reid 1989:83). The two room blocks on the west 

side of the draw (Room Blocks 2 and 3) make up the West Village; Room Block 1 to the 

east comprises the East Village (Reid and Whittlesey 1999). 

Grasshopper conforms to Reed's "plaza-multiple court" layout type (Reed 

1956:13). It has an inward or central focus, rather than the unidirectional orientation 

characteristic of traditional Anasazi pueblo layouts. The room blocks of the West Village 

enclose two plazas and a Great Kiva-Plaza. Plazas 1 and 2 are fully enclosed between 

Room Blocks 2 and 3. and were entered prehistorically through a long roofed corridor to 

the south of Plaza I and shorter corridor to the east of Plaza 2 (Longacre and Reid 

1974:12). The two plazas are connected by a narrow passage between Room Blocks 2 

and 3. Plaza 3-Great Kiva is enclosed entirely within Room Block 2 and was converted 

from a plaza to the Great Kiva around A.D. 1330 (Chapter 5). 

For this analysis, the traditional division of the site into the main pueblo and the 

outliers is further subdivided . Room Blocks 5 and 7 could be classiHed as outliers, but 

in terms of their architecmral characteristics, they are more similar to the room blocks of 
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Figure 4.1 Analytical and behavioral divisions wilhin the Grasshopper site. 
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the main pueblo. This distinction allows a third spatial category of community layout, 

the "site core." The "site core" or core room blocks consist of the main pueblo (Room 

Blocks 1, 2, and 3) and Room Blocks 5 and 7, which are more similar to the main pueblo 

than they are to the outliers in a number of ways. In fact, Room Block 7 may even be 

attached to Room Block 3. However, a modem road between these two room blocks 

obscures any surface evidence of this connection (Figure 4.1). 

The remainder of the site consists of eight formal room blocks and 20 isolated 

rooms and small masonry units. The majority of these are located on the hill slopes to the 

west and northwest and to the south and east of the main pueblo (Figure 4.1). In general, 

the outliers are constructed of low masonry walls with bmsh or jacal superstructures; the 

five core room blocks are composed of rooms with full standing one- and two-story 

masonry walls. No three-story rooms exist at Grasshopper and two-story rooms are 

restricted to the three room blocks of the main pueblo (Longacre and Graves 1982:1; 

Longacre and Reid 1974:12; Reid 1989:83). 

In general, rooms become larger and more informal as the distance from the core 

of the site increases (Table A.2). This pattern is likely a result of the gradual 

abandonment of the area and changing commitment to agriculture (Welch 1996:167). 

Hence, habitation spaces served more general needs and were occupied on a seasonal or 

part-time basis (Reid 1989; Reid and Riggs 1995). Other notable characteristics of site 

layout include the frequency of three walled rooms open to the east on the west side of 

Salt Draw and their absence to the east; the tendency to locate outliers on hill slopes and 

hill tops; and the overall dispersed appearance created by the location of later outliers 



102 

compared to the more compact site core. 

WALL CONSTRUCTION 

Before proceeding, a methodological note concerning the nature of pueblo walls 

and the way they were recorded is in order. As obvious as it sounds, it must be stated 

that walls define rooms, and in pueblo architecture, as in other architectural traditions, the 

bounding of room spaces is achieved through the erection of walls. On a basic level, a 

wall is itself a feature. As a feature, it is a nonportable aggregate of disparate elements 

built for a specific purpose. Unlike most archaeological featiues, a wall is not unique to 

an individual space, but also defines one or more rooms or exterior spaces. One face of a 

given wall was recorded during the excavation of a room and excavation in an adjacent 

room space recorded the other face of the wall. In addition to this, the Cornering Project 

provided metric data for all of the rooms at the site on a wall-face by wall-face basis. As 

a result, most walls were counted twice in the construction and manipulation of the 

database. 

There is no simple solution for the problems this creates in the database. A wall 

database that assigns feature numbers to each wall could be constmcted. The problem 

then becomes linking the walls to their related rooms and/or exterior spaces. This is a 

daunting task in a site the size of Grasshopper, where thousands of walls were 

constructed to demarcate room spaces. Assigning feature numbers to individual walls is 

further complicated by the fact that many rooms were added to existing rooms by 

appending walls segments of varying length to existing walls. For example, two or more 
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rooms can share a single, continuously bonded wall segment, or can be added as 

individual units. The complexity of wall additions makes a feature-based approach 

unwieldy and was not used in this analysis. As a partial solution, each wail face at 

Grasshopper was assigned its own number (corresponding to its associated room), so that 

walls could be linked to individual rooms more easily for analysis (cf. Morris 1986:27). 

Wall Foundations and Leveling 

Wall foundations at Grasshopper typically consist of a course of larger stones, 

probably set into a trench or on leveled soil. Foundation courses and leveling techniques 

are difficult to identify. The high clay content of the soil has caused Grasshopper's walls 

to settle and has obscured evidence of foundation trench excavation. Another problem is 

related to community burial practices. 

Many rooms in the main pueblo were constructed over old burial areas, resulting, 

in some instances, in the construction of walls on top of burial pits. As burials settled 

under the weight of walls they became more prone to collapse. In addition, many burials 

at Grasshopper were interred in log cribs covered with earth (Whittlesey 1978:271). As 

the wooden material in the grave decayed, the burial pit slumped, further exacerbating 

wall collapse over these types of burials. 

Room 39 in Room Block 1 provides a good example of two types of wall 

foundations. The east wall of the room was constructed earlier, as part of Room 40, and 

its foundation consists of three courses of large squarish stones. A typical Grasshopper 

wall with an exterior face was constructed on this foundation. The remaining walls of 
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Room 39. all bonded together, represent a different foundation technique. These walls 

were constructed some 0.30 m above the base of the west wall, and small chinking stones 

were used as a foundation to level the ground prior to construction. This room is 

representative of the diversity of wall foundation practices at Grasshopper, which vary 

from formal construction techniques to the seemingly expedient wall construction 

technology exemplified by Room 39's enclosing walls. 

Walls at Grasshopper were built on top of alluvium, trash, or bedrock with 

sporadic evidence (i.e. larger stones) of formalized foundations. In certain areas of the 

site, like the northern end of Room Block 1, rapid alluviation from runoff into Salt River 

Draw necessitated construction on alluvial soils. In contrast, much of Room Block 3's 

core was constructed on or just above the underlying bedrock. This is also true of many 

of the outlying room blocks on the hill slopes surrounding the site core. In some cases, 

trash fill was used to level surfaces with excessive slopes (Figure 4.2). For example, the 

floor of Room 414 in Room Block 10. added to the north of existing architecture, was 

constructed on top of approximately 0.50 m of imported fill. This trash fill was used to 

level the surface between the existing rooms downhill and an outcrop of bedrock uphill to 

the north. The outliers, often constructed on hill slopes, typically required this type of 

construction. Overall, many of the rooms at the site were built on relatively level 

surfaces, although other types of unidentiHed leveling strategies may have been 

employed. 

Another possible leveling feature has been documented in Room 45 in Room 

Block 1. A "wall-like" alignment of stones running from the east wall to the room's 
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center was found on the floor of the room. This wall followed the natural slope of the 

underlying, preroom trash deposit (Figure 4.3). The room's excavators hypothesized 

that this feature was used to level the floor behind it, much like a check dam. This seems 

a dubious interpretation given the evidence found in other rooms that floors were leveled 

with imported fill (see above). However, if the room was flooded by occasional run-off, 

the wall may have served to divert water from the room's hearth. 

Room Floor 

Sterile/Bedrock 

Existing 
Room 

Fk)or1 
Roor2 

Floor3-r-Pre-Room 

New 
Room 

Accumulated Trash/Sediment 

Sterile/Bedrock 

Figure 4.2 Schematic cross-sections showing floor leveling strategies. 
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Plan View 

.Trash 

Profile 

Figure 4.3 Plan and profile views of the "wall-like" feature from Room 45 in Room 
Block I. 

The addition of new rooms to existing architecture, the accumulation of debris, 

and the remodeling of floor surfaces in long occupied rooms in the main pueblo, can 

create the illusion of subfloor wall foundations. In many cases, one or two room walls 

extend to a great depth below the floor surface, which is not uncommon in the main 

pueblo. For example, the south wall of Room 43 in the north end of Room Block 1 

extends to a depth of more than a meter below the floor surface; the remaining walls 

extend to only about 0.30 m below the floor. This particular room is located in an area 

where alluviation was a problem and where soil probably accumulated more rapidly than 
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in other parts of the site. The reason for the variation in wall base depth is that the room 

was added to a core construction unit to the south, around which soil and trash had 

accumulated to a depth of approximately 0.70 m prior to the construction of Room 43 

(Figure 4.2). 

Masonry 

Walls at Grasshopper were largely constructed with a wet laid masonry technique 

and a ciay-based mortar. Wall stones were either well-dressed or partially shaped on at 

least one edge to provide a straight line for wall construction. The local availability of 

tabular limestone and sandstone (Scarborough and Shimada 1974) allowed builders to 

prepare stones for construction with very little effort. 

Scarborough and Shimada (1974) identified four quarry areas for wall stones. 

Area I limestones occur to the south of the site and were less frequently used than any 

other type of stone, comprising only 4 percent of Scarborough and Shimada's 

(1974:Table 2) sample. Area 2 sandstones occur in a thin ribbon running from the 

northeast to the southwest through the middle of the site and were used fairly extensively 

(22 percent of the sample) by the builders of Room Blocks 1, 2, 6 and 7. Area 3 

limestones came from the closest source were the most commonly used construction 

stone at Grasshopper, comprising 46 percent of the sample (Scarborough and Shimada 

1974:Table 2). Finally, Area 4 sandstones were brought firom the most distant source of 

wall rocks, located approximately one mile to the northeast of the site. 

Area 4 sandstones make up 28 percent of the sample, indicating that they may 
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have been prized for their higher quality (Scarborough and Shimada 1974:62). It is also 

noteworthy that in Room Block 2, which made use of all four quarry areas, 42 percent of 

the wall rock samples came from Area 4. In contrast, the builders of Room Block 1 only 

used Area 4 rocks in 10 percent of the sample taken by Scarborough and Shimada. Thus, 

it appears that the builders of Room Block 2 (identified as locals) may have had 

preferential access to the best quality building stones. The pattern in these data supports 

a substantial body of architectural evidence suggesting that inhabitants of the various 

room blocks used different construction techniques (Chapter 6). 

Wall Face Data 

The masonry types defined at Grasshopper differ from the extravagant masonry 

styles at Chaco Canyon (Hawley 1938; Lekson 1984) and other sites in the Southwest 

(Clark 1997:352) for which distinct masonry types are behavioral or temporal indicators. 

Scarborough and Shimada (1974) note four types of masonry construction at Grasshopper 

(Figure 4.4). These masonry types are all variations of a single style and reflect the 

orientation of the wall with respect to a room's interior or exterior. They are described as 

follows: 

The Type I wall face has been simplistically described as a smooth-faced, 
chinked wall. Some of the formal attributes outlined for the Type I wall 
face include (1) the consistent use of shaped stones and horizontal 
chinking material between every course and (2) lines of direction that run 
along each course of the wall and do not intersect. A Type n wall face is 
similar to a Type I wall face except that the former does not make 
consistent use of chinking materia. Type QI has been called a rough-
faced wall and essentially constitutes the opposite (face) of the Type 1. 
The definition of a Type IV wall face is currently undergoing revision. 
This type is rarely known to occur. It characteristically exhibits only one 
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or possibly a few courses of stones tiiat have a length/width ratio of less 
than two (Scarborough and Shimada 1974:50). 

Following Metzger and others (1989), Scarborough and Shimada's Type I walls 

would be referred to as "coursed-pattemed," Type II walls would be considered "fiilly 

coursed," and Type in walls, "uncoursed" (Metzger et al. 1989:Figure 6). All of the 

walls at Grasshopper can be described as single-coursed, double-coursed, or compound 

when viewed in cross section (cf. Metzger et al. 1989:Figure 5). 

At Canyon Creek Pueblo (Figure 3.1) Haury documented two masonry styles that 

are identical to those described at Grasshopper. The predominant style at Canyon Creek, 

consisting of tabular sandstone set in courses without chinking (Haury 1934:32), 

corresponds to Scarborough and Shimada's (1974) Type n masonry. The second type, 

also constructed of tabular sandstone but more regularly coursed with extensive use of 

chinking spalls between both horizontal and, less frequently, vertical masonry courses 

(Haury 1934:34), corresponds to Type I masonry at Grasshopper. The siniilarities in wall 

construction styles between Canyon Creek Pueblo and Grasshopper, further support the 

idea that the two sites were part of a the same overall group of builders. 

No rubble core walls have been noted at Grasshopper and most walls conform to 

what Metzger and others (l989:Figure 5) refer to as different types of flagged masonry. 

The wall face types described by Scarborough and Shimada (1974) are essentially the 

two sides of a simple flagged wall. The front is a smooth face (Type I or U) that was 

once an exterior room wall, and the back, the flagged face of the same wall, is an interior 

(Tjrpe EH) wall face. These three wall face types occur in all of the room blocks at 
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Figure 4.4 Wall face types, after Scarborough and Shimada 1974:51, Figure I. 
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Grasshopper. Type FV walls are restricted entirely to the low-walled outliers and, as 

Scarborough and Shimada note, are typically only one or two courses high. These walls 

probably represent an expedient foundation for a brush/jacal room. 

One of the many goals of the Growth Project was to collect wall face information 

from the cornered rooms (Chapter 3), and the location of interior and exterior wall faces 

was critical to Grasshopper research and the identiHcation of construction units (Reid and 

Shimada 1982). Rinaldo (1964:49), in his analysis of the architecture of Carter Ranch 

Pueblo, was one of the first to note that exterior wall faces were smoother than interior 

wall faces because walls were laid out and constructed from the outside of the room 

rather than the inside. Thus, the exterior face is smooth by virtue of its role as a plumb 

line in wall construction (also Rohn 1971:45). Early work with wall faces in the main 

pueblo confirmed that, in keeping with Rinaldo's findings, walls exterior to rooms tend to 

be smooth whereas interior room walls are rough (Figures 4.5 and 4.6). Later work in the 

outliers used Scarborough and Shimada's typology and identified four wall face types. 

Wall face data are available for all of the room blocks at Grasshopper, although not all of 

die room blocks were fully documented, partly because the low height of the oudier walls 

makes identification of the masonry type difficult. The collection of this information, in 

conjunction with bond-abut data, became crucial in building a construction sequence for 

the community (Chapter 5). 

Bond-Abut Data 

The identification of comer relationships between individual walls is also crucial 
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Figure 4.5 Wall faces in the main pueblo. 
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to the demarcation of construction units and an understanding community growth. 

Figures 4.7 and 4.8 depict the relationships derived from the Cornering Project and from 

room excavation records. Once again, the confidence in the higher walls of the site core, 

especially the main pueblo, make comer assessments from these rooms more reliable 

than those from the outliers where the low walls often made comer relationships difficult 

to ascertain. Both the bond-abut and wall face data and their role in building a 

construction sequence are discussed in more detail in Chapter S. 

Wall Types and the Division of Space 

As an outgrowth of the Cornering and Growth Projects, this analysis divides walls 

at Grasshopper into two classes, bounding walls and partition walls, based on how they 

delimit space. A bounding wall is any wall that turns exterior space into interior space. 

For example, a new room constructed in isolation from any other architecture is said to 

consist of four bounding walls. Partition walls subdivide existing interior space by 

converting an interior space into two or more interior spaces. Although wall face and 

comer relationships form the basis for defining wall types, they are not synonymous with 

these categories. For example, partition walls are often bonded to exterior bounding 

walls and can be either smooth- or rough-faced. In addition, two or more bounding walls 

that define an interior space can either be bonded or abutted to one another. In general, 

bounding walls most often have rough interior faces and smooth, well-dressed exterior 

faces. In contrast, partition walls often have two rough faces, although typical smooth 

exterior/rough interior walls exist as do a few walls with two smooth faces. 
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117 

This analysis makes a further distinction in wall types to facilitate data 

manipulation. Because it is too complicated to number individual walls and associate 

them with the many spaces (rooms) that they enclose or partition, a four class typology 

was implemented to clarify these relationships. These types are: 1) new bounding walls, 

2) existing bounding walls, 3) partition walls, and 4) mixed walls in which both types 

were used (for example the south wall of Room 183). The two classes of bounding walls 

reflect the context in which a particular wall is discussed (Figure 4.9). 

Rm 149 Rm 148 Rm 150 

Rm 19 Rm 146 

meters 

^''"IngBounangWltt.t'ms/GniKlm 

Figure 4.9 Examples of bounding and partition walls from Room Block 2. 

Existing bounding walls are walls that exist prior to the construction of a new 

room, whereas new bounding walls separate a new room from exterior space. For 
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example, the north wall of Room 146 in Room Block 2 is defined as an existing bounding 

wall because it once defined one or more rooms in the large core unit to the north. The 

south and west walls of Room 146 are classified as new bounding walls because they 

separate the room from exterior space (from Plaza 3-Great Kiva in this case). Finally, the 

east wall of Room 146 is a partition wall because it separates Room 146 from other 

rooms but does not bound exterior space (Figure 4.9). The broad categories of bounding 

and partition wails are never altered, regardless of their ultimate relationship to other 

surrounding rooms within a room block. 

Whether a bounding wall is classified as a "new bounding wall" or an "existing 

bounding wall" depends entirely on the context within which it is being discussed (Figure 

4.9). Because the distinction between new and existing bounding walls is room speciHc, 

new bounding walls are most often classified as rough-faced and existing bounding walls 

are largely smooth-faced. This is because the walls in question incorporate interior space 

in the former case and a previous exterior wall in the latter case (Table 4.1'). 

Although bounding walls deep within the core of the room block serve to partition 

interior space once incorporated into the room block, they still serve to delineate 

boundaries between architecturally deHned units such as households or other corporate 

groups. There are many more bounding walls at Grasshopper than partition walls. This 

is a logical consequence of a room construction sequence that incorporates interior space 

through the addition of new walls. In addition, partition walls may be overrepresented in 

' Follovnng Cowgili (1977) all applications of Chi-square are accompanied by power statistics that 
measure the strength of the associations among the cells. Phi is used for all tables. Yule's Q is applied to 
all 2 X 2 tables, and Cramer's V is given for all r x c tables. The use of these measures is detailed in 
Blalock 1972:295-300). 
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the sample because every one is, by definition, counted twice. Only bounding wails 

adjacent to other rooms are counted twice, whereas those adjacent to plazas or extramural 

areas are counted once. 

Table 4.1 Cross-tabulation of wall types by wall face (expected values shown in 
parentheses). 

Smooth Roaeh Total 
Existing Bounding Wails 79(29.12) 3 (52.88) 82 

New Bounding Walls 6 (37.65) 100 (6835) 106 
Partition Walls 18(36.23) 84 (65.77) 102 

Total 103 187 290 
Chi-square = 187.94, DF = 2, Probability = 0.000 
Phi = 0.81; Cramer's V = 0.81 

The distribution of these wall types sorted by room block indicates some 

interesting points about construction at Grasshopper (Figure 4.10). As expected, most 

room blocks have considerably more bounding walls than partition walls. However, 

Room Block 2 stands out for having an extraordinarily high number of partition walls. 

This results from its initial rapid construction comprising very few large architectural 

units (Chapter 5). Other room blocks that grew relatively rapidly, given their size, 

exhibit this same pattern (Room Blocks 5, 12, and 13). Room blocks with very low 

percentages of partition walls are either very linear, such as Room Blocks 4 and 8, or 

were constmcted in several small room set additions (Room Blocks 6 and 10). The 

distinctions between these wall types provide rough estimates of pueblo growth, that are 

discussed in more depth in Chapter 5. 
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Figure 4.10 Relative frequency of bounding and partition walls by room block. 

Curved Walls 

Another feamre noted at Canyon Creek has a parallel at Grasshopper, although 

the similarity may be coincidental. Haury found the remains of a curved masonry wall 

below the floor in Room 19 at Canyon Creek. This wall is described as an arc running 

from northeast to southwest with a height of 0.61 m (2 feet) (Haury 1934:52). A similar 

wall exists at the southern end of Room Block 7 at Grasshopper (Figure 4.1). The 

Grasshopper example is in Room 334, where the east wall of the room is an arc curving 
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from northeast to southwest. The height of this wall is unknown because the associated 

room was never excavated. Another documented example at nearby Hilltop Pueblo (AZ 

P: 14:12) (Spier 1919), suggests that there was a purpose behind this curved wall 

construction, although this purpose is beyond the scope of the available data. 

ROOM SIZE, SHAPE, AND ORIENTATION 

Data from the Cornering and Growth Projects, room excavation, and surface 

mapping have been combined to produce metric information for all of the 447 ground 

floor room spaces at Grasshopper (Table A.3). Five measures of room form have been 

derived from these data: length, width, size, shape, and orientation. Room length is 

determined by averaging the length of the two parallel long walls, and room width is 

generated by averaging the two parallel short walls. Room length in this analysis is 

simply the length of the room's long axis whereas room width is the length of its short 

axis. Room length at Grasshopper varies between 1.87 m and 8.43 m with a mean of 

4.43 m. Width has a tighter range, between 0.78 to 5.28 m with a mean of 3.55 m (Table 

4.2; Figure 4.11). Neither of these measures is used extensively for this analysis but are 

important for calculating other estimates of room form. As a measure of general trends, 

however, the difference between mean room length and room width is less than 1 m, 

indicating that the majority of Grasshopper rooms are more or less square. 

Room size is the area of the floor space in square meters as determined by 

multiplying room length by room width. The average room size at Grasshopper is 16.27 

m~ when the site is considered as a whole (Chapter 3, Figure 3.5). Rooms in the main 
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pueblo average 15.42 m". Room Block 5 and 7 rooms average 16.62 m~, and the oudiers 

have an average room size of 18.02 m". By comparison, average room size at Canyon 

Creek Pueblo is 3.05 by 3.65 m (1 Im"), with the largest rooms measuring 3.96 by 4.88 m 

or 19 m~. These numbers are lower than those at Grasshopper, however, the restrictions 

on space imposed by Canyon Creek Pueblo's cliff location must be considered a 

significant limiting factor in the determination of room size. 

Table 4.2 Descriptive statistics for room size measures (n = 447). 

Length Widdi Area 
Minimum 1.87 0.78 2.96 
Maximum 8.65 5.28 43.84 
Range 6.78 4.50 40.88 
Median 4.25 3.60 15J3 
Mean 4.46 3J8 16.27 
S.D. 0.93 0.64 5.63 
Variance 0.87 0.41 32.69 

Other qualitative measures generated from the quantitative length-width data are 

room shape and orientation. Room shape is derived by dividing the long axis of the room 

by its short axis. Rooms in which the length exceeds the width by a factor of 1.2 or 

greater are classified as rectangular. Room orientation is calculated by dividing a room's 

average north-south wall length by its east-west wall length. In this measure, values less 

than 1.0 are classified as north-south oriented rooms and spaces with a value greater than 

1.0 are classified as east-west oriented rooms. Thus, even rooms classified as square 

using the room shape index, are given an orientation in this study. 

Just over half (55 percent) of the rooms at Grasshopper are classified as square. 
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Generally rooms in the main pueblo (Room Blocks 1,2, and 3) are more often square 

than those in the outliers (Room Blocks 4, 6, 8,9, 10, 11, 12, 13 and unaffiliated rooms), 

which are more often rectangular. The remaining two room blocks comprising the site 

core (Room Blocks 5 and 7) more closely parallel the main pueblo with a majority of 

square rooms. 
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Figure 4.11 Frequency histograms of room length and width. 

Room orientation breaks evenly into north-south and east-west oriented rooms, 

with only a slightly larger percentage of north-south rooms (Table 4.3). Seven rooms 

(1.6 percent) in the sample are truly square, with identical long and short-axis dimensions 

and are not classified as to orientation. Room orientation also generally patterns by site 

divisions. The main pueblo contains a slightly larger percentage of north-south oriented 

spaces (54 percent) than east-west aligned rooms (45 percent), and contains three of the 
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truly square spaces (I percent). The outliers have more east-west spaces (52.5 percent) 

than north-south (45 percent) and Room Blocks 5 and 7 are equally split with 13 (48 

percent) east-west rooms, 13 (48 percent) north-south oriented rooms, and one truly 

square room (4 percent). These patterns in room shape and orientation are consistent 

with the room size patterns described above and support the contention that room 

construction parameters change as people move into the outlying rooms blocks (Reid 

1989; Chapter 6). 

Table 4.3 Frequency and relative frequency of square and rectangular rooms. 

North-Sooth Square Rooms East-West Total 
Rooms Rooms 

Frequency 96 244 107 447 
Relative Frequency 0.21 035 0.24 1.00 

WALL WIDTH AND HEIGHT 

Wall width at Grasshopper is not recorded as consistently as other wall metrics. 

All wall widths are given in meters and very few are measured in terms of the number of 

horizontal courses. In all, only 256 (63 percent) of the 408 excavated walls provide 

width data. The width of the walls at Grasshopper varies between 0.20 m and 0.79 m 

with a mean of 0.37 m. Wall width at Canyon Creek Pueblo corresponds with that 

documented for Grasshopper (Table 4.4), ranging from 0.30 m to 0.61 m, with an average 

width of 0.41 m (Haury 1934:30). Since wall width is not consistently measured at the 

same vertical position in the wall, it is difficult to use it for any substantive analyses. In 
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general, there is a great deal of variability in wall width suggesting both the presence of 

single and double coursed walls as well as variability in the location at which the 

measurement was taken. Measures taken closer to the base of the wall should be greater 

than those taken at the top, however, because the number of vertical courses caimot be 

accounted for, this relationship is unknown. Given the variability introduced by the 

number of courses and measurement location, wall width is not used in subsequent 

analyses. All that can be said concerning this variable is that the outliers have neither 

consistently narrower nor wider walls than the main pueblo. In addition, keeping the 

foregoing statements in mind, there is also no relationship between the height of a wall 

and its width as has been documented at other Southwestern sites (Lekson 1984). 

Table 4.4 Descriptive statistics for wall height and width measures. 

Wall Width Max. Wafl Height Floor to Wall Base 
n 256 408 113 
Minimum .20 0.10 -0.75 
Maximum .79 3.55 1.01 
Range .59 3.45 1.75 
Median .35 1.30 0.28 
Mean .37 1.38 0.26 
S.D. .09 0.67 0.19 
Variance .01 0.45 0.04 

Wall height data are available for all of the 103 excavated rooms, totaling 408 

measurements. Wall height from Grasshopper is recorded as the maximum height of the 

standing wall above the floor or the wall base. Although minimum wall height is 

recorded for many walls, this analysis uses only maximum wall height because it is a 
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closer approximation of original wall height. The preserved height of Grasshopper walls 

ranges from 0.10 to 3.55 m with a mean of 1.38 m (Table 4.4). Outliers generally 

represent the low end of the height range, being composed largely of low-walled 

structures. The high end of the wall height range occurs only in rooms in Room Blocks 

I, 2, and 3, several of which are two-story (Longacre and Graves 1982:1; Longacre and 

Reid 1974:12; Reid 1989:83). Room Blocks 5 and 7 (and perhaps 13) fall between the 

low-walled outliers and the main pueblo, consisting solely of one-story rooms with fiill 

standing masonry walls (Table 4.5). The height of only a single wall is reported for 

Canyon Creek Pueblo (Haury 1934:30) and its excessive dimension of 7 m is well 

beyond that documented for two-story rooms at Grasshopper, rendering it a poor analog 

for wall height. 

Table 4.5 Maximum and average standing wall height statistics by room block. 

Room 
Block 

Maximam Standing WaU Height 
Min. Max. Mean S.D. 

Average Standing Wall Hcigiit 
Min. Max. Mean S.O. 

1 1.00 3.55 1.77 0.60 050 3.10 1.53 036 
2 1.22 3.30 2.19 0.61 1.03 2.67 1.84 0.49 
3 1.18 3.05 1.98 0.54 0.66 2.87 1.71 039 
4 0.70 0.95 0.82 0.13 0J3 0.88 0.70 0.18 
5 1.40 2.00 IJ6 0.23 1.17 135 1.34 0.13 
6 0.88 0.88 0.88 0.88 0.77 0.77 0.77 0.77 
7 1.34 1.53 1.40 0.11 1.09 1.29 1.20 0.10 
8 0.34 0.95 0.68 0.28 0.28 0.84 0.60 0.26 
9 1.16 1.29 1.23 0.09 0.95 0.99 0.97 0.03 
10 0_50 0.80 0.60 0.17 0.43 0.68 0.54 0.13 
11 0.85 0.85 0.85 0.85 0.67 0.67 0.67 0.67 
12 0.42 1.10 0.72 0.28 0.26 0.70 OJO 0.20 
13 1.35 1.35 1-35 1.35 1.19 1.19 1.19 1.19 
0 0.37 I.IO 0J9 0.27 0.30 1.03 0J2 0.27 
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Inspection of the maximum wail height data presented above indicates clear 

variability in standing wall height by room block (Table 4.5). A histogram of maximum 

standing wall height for the site indicates a multimodal distribution with the primary 

mode being in the 1.5 m range, about what would be expected for a collapsed single story 

room (Figure 4.12). To test if the modes depicted in Figure 4.12 reflect differences in 

wall heights between the core and the outliers, a Kruskal-Wallis one way analysis of 

variance was mn using three spatial divisions - the main pueblo. Room Blocks 5 and 7, 

and the outliers (Table 4.6). The results are depicted graphically in a notched box and 

whisker plot, which definitively portrays a three way division in standing wall height at 

the site (Figure 4.13). 

0.1 5 

Maximum Standing Wall Height (meters) 

Figure 4.12 Frequency histogram of maximum standing wall height. 
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Table 4.6 Kruskal-Wallis analysis of standing wall height grouped by intrasite divisions. 

Group Count Rank Sum Kruskal-Wallis Statistic Probability 
Main Pueblo 68 4513.50 56.140 0.000 
Outlier 26 384.00 
Room Blocks 5 and 7 9 458.50 

-t Main Pueblo 

Room Blocks 
5 and 7 

Outliers 

0 12 3 4 

Maximum Standing Wall Height (meters) 

Figure 4.13 Notched box-plots comparing standing wall height grouped by intrasite 
divisions. 

The nonoverlapping notches indicate that the three groups reflect three separate 

populations within the data. The main pueblo rooms have a higher median wall height 

(approaching 2 m) with a greater range of variability than the other two room 

subdivisions. The outliers exhibit the lowest median, less than I m. Finally, Room 
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Blocks 5 and 7 have the tightest range in wall height, and measure somewhere between 

the two other areas. These data reinforce the long-held interpretation that the main 

pueblo at Grasshopper contains both one- and two-story rooms with full-standing 

masonry walls whereas the outliers are made up of rooms with low masonry wails and 

nonmasonry superstrucmres. Room Blocks 5 and 7 stand out as a separate group because 

they are made up solely of one-story rooms. Unlike the other outliers, they have full 

standing masonry walls. 

Wall Weight Experiments and Implications for Construction 

During the 1980 field season, sections of the walls from Rooms 309 and 312 were 

dismantled and weighed to determine both the percentage of different rock types and to 

provide data on the height of walls and amount of material used to build the walls at 

Grasshopper (Table 4.7). In all, 2,819 lbs. of wall rock were removed from 0.745 m^ of 

wall resulting in an average of 3.783.9 lbs. of rock per cubic meter of standing wall. A 

difference of 817.3 lbs. per cubic meter was found between Rooms 309 and 312; this may 

result from the differential mass of sandstone and limestone (Table 4.7). Despite this 

difference, the data from these rooms provide an average weight for wall materials that 

can be used to predict standing height. 

Wall rocks from the fill of Room 309 were also weighed during the 1980 field 

season. In all, 1,699 lbs. (770.66 kg) of sandstone and 13,416 lbs. (6,085.46 kg) of 

limestone were recovered from the room fill, totaling 15,115 lbs. (6,856.12 kg) of wall 

rock. Using the estimate of 3,552.4 lbs. (1,611.36 kg) of rock per cubic meter, derived 



130 

from the measurement of wall sections, yields 4.25 m^ of rock recovered from the fill. 

Adding diis figure to the 3.82 of existing standing wall in the room reveals that over 8 

m- or 28,668 lbs. (13,(X)3.72 kg) of rock were used to build the three low walls of Room 

309. This number does not reflect any wall material that may have fallen outside of the 

room, which would require a further adjustment When used to determine the original 

height of the room's masonry, this reconstruction suggests that the individual walls were 

0.59 m higher prior to their collapse. Based on an average standing wall height from the 

room of 0.53 m. a total wall height of 1.12 m is derived- This figure is well in line with 

expectations for the rooms of the outliers. In addition to confirming that the outliers were 

low-walled structures, these data can be used to predict total wall mass at the site and to 

make assessments of expected wall fall debris within one- and two-story rooms. 

Table 4.7 Results of wall weighing from Rooms 309 and 312 with sandstone (ss) and 
limestone (Is) weight given separately. 

Width Height Length of m'of Lbs. Lbs. Total Lbs/ Lbs/ % 
WaU WaO ss Is lbs. OS ss 

Room 309 Wall Sections 
North 0.27 0.37 1.05 0.105 0.389 273 207 480 4571.4 1237.1 56.9 
West 0.40 0.43 1.10 0.189 0.473 5 589 594 3142.8 1255.8 0.84 
South 0.37 0.50 1.30 0.240 0.650 0 823 823 3429-2 1266.2 0.00 
Totals 1.04 1.30 3.45 0.534 1.511 278 1619 1897 3552.4 1255J 14.7 
Room 312 Wall Sections 
North 0.37 0.36 1.00 0.133 0.36 293 242 535 4016J 1486.1 54.77 
West 0.27 0.29 1.00 0.078 0.29 216 171 387 4942.5 1334J 55.81 
Totals 0.64 0.65 2.00 0.211 0.65 509 413 922 4369.7 1418.5 55.2 

Total 1.68 1.95 5.45 0.745 2.161 787 2032 2819 3783.9 1304.5 27.9 
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Estimates of total wall mass for rooms throughout the site can be calculated using 

the average figure of pounds of rock per cubic meter of wail derived from the weight 

experiments above. A sample of two blocks of excavated, contiguous, single-story rooms 

was used to provide estimates of the quantity of wall material and wall fall debris for all 

rooms at Grasshopper. Room Block 5 and the southern core unit (Chapter 5) of Room 

Block I, allowed for a determination of wall mass, without having to account for 

problematic unexcavated shared wails. The estimates of total wall mass are based on an 

average one-story wall height of 2.37 m (see roof height discussion below; Table 4.8). 

Table 4.8 Wall weight predictions for two areas of contiguous excavated rooms. 

Total 
Leneth 

Avg. 
Width 

Avg. 
Height 

Lbs. LbsJ mVroom 
room 

Room Block 5 - 16 walls 
.Actual 67.17 0.38 1.36 35.17 133,080 22.179 5.86 
Predicted 67.17 0.38 2.37' 60.49 228.901 38.150 10.00 
Predicted Wall 25.32 95.821 15.970 4.22 
Fall 
Room Block I. Southern Core Unit - 17 walls 
Actual 68.97 0.38 1.22 31.97 120,971 20,162 5.33 
Predicted 68.97 0.38 2.37' 62.11 235.018 39,170 10.35 
E'redicted Wall 30.14 114.047 19,008 5.02 
Fall 
Totals 
Actual - - - 67.14 254.051 21.171 5.59 
Predicted - - - 122.60 463,919 38,660 10.22 
Predicted Wall 55.46 209,868 17.489 4.62 
Fall 

' based on mean predicted wall height for single story rooms. 

These figures suggest that an average of more than 10 m^ or over 38,(XX) lbs. of rock 

went into the construction of a single-story room. Based on these estimates, one would 
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expect to remove, on average, 4.62 m^ (over 17,000 lbs.) of wall fall per room in the site 

core and, depending on the extent of wall collapse, anywhere from 5 m^ (18,920 lbs.) to 

as much as 14 m^ (52,975 lbs.) of rock from a two-story space. 

The amount of rock used to build Grasshopper Pueblo can be assessed by 

combining these estimates of rock use for the site core with projections from the outliers 

based on Room 309 (Table 4.9). These numbers are meant to be an approximate estimate 

of rock use at the site. Several issues affect the extent to which these estimates accurately 

reflect actual rock use. First, the sample of experimentally weighed wail sections is very 

small (five sections from two rooms) and comes entirely from the outliers. Second, no 

estimates were ever made for rocks in the fill of site core rooms. Third, the 2.37 m 

average wall height estimate may or may not be accurate (although see below for its 

determination). Fourth, the assessment for the outliers is a projection based on a single. 

Table 4.9 Predicted weight and volume of rock used in the construction of Grasshopper 
Pueblo. 

Site Area Rooms Total lbs. Total 
Core (ground Roor) 314 12.139.205 3208.12 
Outliers 133 3.812.844 1007.65 
2nd Story 68 2.628.873 694.75 

All Rootns 515 18.580.922 491052 

three-walled room (Room 309) rather than on a sample of several excavated rooms, 

although the longer than average walls of the room probably make up for this deficiency. 
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Fifth, the walls in the core room blocks are generally better constructed than the outliers, 

relying more frequently on thinner, shaped stones. This probably makes wails in the site 

core denser. Finally, although the measurements used for Rooms 309 and 312 are outside 

wall measurements, the rooms from the two sample areas are inside wall measurements 

and, if anything, underrepresent the total amount of wall material. In total, the issues 

affecting the accurate prediction of wail mass bias the estimate toward an 

underestimation of rock use. 

With these provisions in mind, the total mass of wall rock used to build 

Grasshopper can be estimated at over 18,000,000 lbs. or 9000 tons of rock (Table 4.9). 

Of this, almost 15,000,000 lbs. were used to construct the site core. This suggests a 

strong commitment to the habitation of the Grasshopper locale during the early part of its 

occupation. The contrast in material use between the site core and the outliers provides 

additional evidence for the change in settlement patterns reflected in the construction of 

the outliers. As will be fiirther elaborated in subsequent chapters, the outliers represent a 

return to a less intensive use of the Grasshopper locale as the conrununity began to 

disperse prior to its abandonment. (Chapters 5 and 6). 

WALL FEATURES 

The four major types of wall features recorded for Grasshopper include doorways, 

crawlways, vents, and niches (Figure 4.14,4.15, and 4.16). In addition, beam sockets, 

masonry seams, and benches are also documented but only beam sockets are discussed in 

detail here. These wall openings are differentiated both on the basis of size as well as on 
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their construction techniques. Figure 4.14 provides size comparisons of the four types of 

wall features and their construction techniques are described below. 

1 1 1 

_ * * **—CQ—• o Doorways 

-  ° °  Crawiways 

• S b — *  Vents 

1 1 1 

Niches 

0.0 0.5 1.0 1.5 2.0 ® Height 

Measurement (meters) • Width 

Figure 4.14 Notched box-plots of wall feature height and width. 

Doors/Doorways 

Doors are defined as large wall openings that were constructed 

contemporaneously with the wall in which they are located. Because the excavation of 

two adjacent rooms that share a door results in the duplication of doorways, a distinction 

is made between a door, which is the exposure of a doorway in an excavated wall face, 

and a doorway that connects two rooms or a room and an exterior space. All doors 
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Figure 4.15 Examples of wall features from Room 22 in Room Block 2. 
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Figure 4.16 Examples of wall features from Room 23 in Room Block 2 and Room 
246 in Room Block 3. 
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signify doorways, but only the excavation of adjacent rooms records the entire doorway. 

Typically, doorways were built at or just above the floor surface and often had a stone 

sill. Doors for which the entire height was preserved indicate that stone lintels were used 

quite frequently, although wooden lintels may also have been used as at Canyon Creek 

Pueblo (Graves 1982: Haury 1934:40; Reynolds 1981), where numerous similarities to 

Grasshopper doors were recorded. 

Doors at Canyon Creek were typically constructed with stone sills, masonry door 

jambs, and lintels composed of four to six poles of approximately 0.08 m (3 inches) in 

diameter. Doors range in size from 0.41 by 0.51 m to 0.64 by 1.02 m, well within the 

range of door sizes at Grasshopper (Table 4.10). Canyon Creek's doors also fit within 

the range noted at Grasshopper with respect to door location (Table 4.10). The sills were 

typically constructed between 0.30 and 1.02 m above the floor. Finally, although Haury 

did not provide counts, numerous blocked doors were also recorded at Canyon Creek 

(Reynolds 1981). These occur throughout the site including second-story rooms (Haury 

1934:42). One of the blocked doors was T-shaped and was located on the second story of 

the cliff dwelling. The frequency of sealed doors (although not as prevalent as at 

Grasshopper) in the site and the identification of a T-shaped doorway have direct 

parallels at Grasshopper. 

In all, 161 doors were recorded in the 103 excavated rooms at Grasshopper (Table 

A.4). Of these. 39 doors are duplicated between adjacent excavated rooms, totaling 122 

recorded doorways. Average door height is 0.88 m and average width is 0.57 m. 

Doorways are constructed between 0.21 m below the floor and 1.80 m above room floors 
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and average 0.39 m above the base of the wall (Table 4.10). Doorways are most likely to 

be located in the center of the wall, however, they also occur in high frequency to the left 

and right of center (Table 4.11). 

Table 4.10 Descriptive statistics for doors (n=163'). 

Height Width Distance to 
Floor 

Distance to 
Wall Base 

Area 

N 125 157 114 61 125 
Minimum 0.45 0.26 -0.21 -0.01 0.16 
Maximum 1.74 1.16 1.80 1.05 1.62 
Range 1.29 0.90 2.01 1.06 1.46 
Mean 0.88 0.56 0.17 0.42 032 
Standard Dev. 0.20 0.13 0.27 0.24 0.22 
Variance 0.04 0.02 0.07 0.06 0.05 
Median 0.88 0.55 0.00 0.40 0.46 
Mode 0.90 0.50 0.00 0.30 0.62 

' refers to the total number of doors. Values in row 1 refer to the actual number of doors measured for 
the corresponding variable. 

Table 4,11 Frequency and relative frequency of door locations in walls. 

Left Center Rieht Total 
Frequency 41 57 36 134 
Relative Frequency 0.305 0.425 0.268 1.00 

The vast majority of doorways at Grasshopper are rectangular. The two notable 

exceptions are a pair of T-shaped doors from Room 113 in Room Block 5. One is in the 

southern wall and connects Room 113 to Room 116 and the other connects Room 113 to 

Room 114 through the west wall. The southern doorway measures 0.92 m tall by 0.63 m 

wide with a 0.30 by 0.42 m notch in the bottom. The west door is very sinular in size and 
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is 0.95 m tall by 0.75 m wide. Its bottom notch measures 0.21 m by 0.41 m wide and a 

small niche was left open in the door (Figure 4.17). 

Door in Door in 
South Wall West Wall 

0 0.5 

Figure 4.17 T-shaped doorways from Room 113 in Room Block 5. 

The presence of T-shaped doorways in Room 113 is consistent with other 

evidence from Room Block 5 that suggests construction by inhabitants with a northern 

material culture tradition (Triadan 1989). T-shaped doorways were fairly common in the 

Southwest during the I*ueblo II and Pueblo in periods in the San Juan Basin (Figure 1.1), 

and several examples can be found in the literature (Fewkes 1909, 1911; Lekson 1984; 

Rohn 1971). T-shaped doors were also common at Casas Grandes, in Chihuahua, 

Mexico (Figure 1.1; Di Peso 1974) and in the cliff dwellings of the Sierra Madre 
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(Sanchez 1986). Based on recent revisions in site dating (Dean and Ravesloot 1993:96), 

the Casas Grandes doors were roughly contemporary to those at Grasshopper. These 

features are rare in the central mountains of Arizona, and occur primarily in areas where 

other evidence suggests the presence of immigrants from the Colorado Plateau (Ezzo et 

al. 1997:461; Haury 1958; Lindsay 1987). As noted, one T-shaped doorway was 

recorded by Haury at Canyon Creek, and another at Pine Flat Cave in the Point of Pines 

region to the south (Gifford 1980:149). The correlation between these features and other 

architectural data described below suggest habitation of the East Village and Room Block 

5 by immigrants with differing construction traditions (Chapter 6). 

The data above indicate that there is an overwhelming number of doorways in the 

main pueblo, where all of the excavated rooms but two (Rooms 11 and 108) had one or 

more doorways. By contrast, only 17 out of 34 excavated rooms in the outliers contained 

doorways (Figures 4.18 and 4.19). Of the 122 (161 doorway faces) doorways recorded at 

Grasshopper, 113 (149 doorway faces), or 93 percent, were blocked with masonry by 

Grasshopper's inhabitants, cutting off access routes to adjacent rooms or to extramural 

spaces. 

Blocked doorways are more common than open doorways at sites throughout the 

prehistoric Southwest. For example, at Arroyo Hondo. 68 percent of the doorways were 

blocked (Creamer 1993:26, Table 2.4,47, Table 3.5). Two sites in the Hay Hollow 

Valley further indicate the prevalence of blocked doorways. Investigations at the E*ueblo 

HI period Joint Site (Figure 1.1) revealed that 53 percent of the doorways, including 

portals, were blocked (Wilcox 1975:149, Table 10), whereas data from Broken K Pueblo 
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Figure 4.18 Doorways recorded in excavated rooms in the core room blocks. 
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Figure 4.19 Doorways recorded in excavated rooms outside of the core room blocks. 
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(Martin 1967:20) indicate that 61 percent of the doorways were sealed. The two large 

cliff dwellings in the Grasshopper region diverge in relation to the blocked door pattern. 

The pattern at Red Rock House matches the aforementioned findings, with 56 percent of 

its doorways blocked (Reynolds 1981:124, Figure 15). In contrast, only 39 percent of the 

doorways at Canyon Creek were blocked (Reynolds 1981:168-9, Figures 24 and 25) 

suggesting patterns of social interaction, use, and abandonment that differed from those at 

Red Rock House. 

These limited examples indicate that Grasshopper fits a general trend in 

prehistoric Southwestern architecmre with respect to sealed doorways. However, the 

frequency of blocked doorways here surpasses that of any of the cited examples. This 

could arise out of the local settlement history, during which groups of immigrants entered 

the community throughout its occupation (Chapters 5 and 6). Nonetheless, the 

prevalence of blocked doors at Grasshopper, and to some extent at these other sites, calls 

into question the value of analyses that assume synchronic connectivity between rooms 

and the organization of interior space (Cooper 1995; Ferguson 1996; Hillier and Hanson 

1984). 

Blocked Doors. Room Construction, and Room Connectivity 

Whereas changing intrasite social relationships are one possible explanation; there 

are numerous other possible reasons for the blocked doorway phenomenon. The 

treatment of blocked doorways that follows demonstrates that the issues of equifinality 
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related to blocked doorways make them unreliable indicators of intrasite spatial 

relationships. 

One explanation is that doors were sealed at the time the room was abandoned, 

but were in use during the occupation of the room. However, several doorways extend 

below the last room floor, or are blocked by wall abutments (Figure 4.18) implying that 

they were closed while the room was in use. For example, the doorway in the west wall 

of Room 32 in Room Block 1. and the doorway in the north wall of Room 274 in Room 

Block 3 were both sealed and abutted by a masonry wall exterior to the room. In Room 

Block 7, the construction of the two storage bins in Room 352 involved blocking the 

doors and abutting masonry against the former openings in the north and east walls. 

These two cases suggest that some doorways may never have been used to connect two 

room spaces, at least in the context of Rooms 32 and 274, where once exterior doorways 

were rendered unusable by abutting masonry. These blocked interior-exterior doorways 

suggest another scenario. 

In his classic smdy of puebloan architecture, V. Mindeleff noted that many doors 

were used as temporary openings during room construction and were sealed with the 

completion of the room (Mindeleff 1891:182). If this behavior were responsible for the 

frequency of blocked doors at Grasshopper, we would expect doors in newly constructed 

rooms to open onto exterior space to allow passage of people and materials into the room 

during construction. Several construction units ((Zhapter 5) containing, or abutted by, 

excavated rooms were selected to assess this hypothesis with respect to Grasshopper 

room construction. 
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The number of excavated rooms at its north end renders Room Block I the best 

candidate for discussing the panem of room construction and doorway use. Figure 4.20 

illustrates the trend in door placement through seven construction episodes in the 

northern end of Room Block I. As expected, all of the excavated rooms in the core 

construction unit have doorways opening onto exterior space. This trend continues 

throughout the construction sequence. Almost every added construction unit with an 

excavated room contains one or more doorways opening to an external space. Further, 

every excavated, single-room construction unit also contains a doorway opening to an 

exterior space (except Room 37). 

These data suggest that doorways at Grasshopper could have been used as 

temporary passageways during construction. The opening in an exterior wall served as 

an easy access from the inside to the outside of the space being built. This would have 

been especially useful for allowing the builders to easily pass in and out of the room 

during the placement of large primary roof beams. The passage was probably left open 

until the roof and roof hatch were completed. At this point, many doorways were 

blocked and covered with plaster. 

Another likelihood is that doorways were constmcted expressly to access exterior 

space. If this were the case, the doorways were likely blocked when a room was added to 

the wall containing the door, unless the added room was built as an addition to the 

original household. An argument against the idea that doorways were built to access 

exterior space is that no doorways opening onto a plaza or extramural area were ever 

recorded at Grasshopper Pueblo (Room 16. the vestibule of the Great Kiva is an obvious 
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Figure 4.20 The relationship between doorways and room additions in the northern 
end of Room Block I. 
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exception, see below). By contrast, sites of the Pueblo HI period such as Chodistaas have 

doorways that do open onto exterior space and which remained open at the sJiandonment 

of the site (Figure 3.2). This tendency can be explained if Grasshopper conmiunity 

aggregated partially as a defensive response (Reid 1989:81); doorways that opened out to 

exterior space would have compromised the safety of room contents, and would have 

been sealed. There is ethnographic support for this hypothesis hrom Santo Domingo 

pueblo, where Morgan noted the lack of doorways in the ground floor and attributed it to 

a defensive response to raiding (Morgan 1965:144). 

Doorways blocked on final room abandonment or for seasonal abandonment 

could also explain the number of blocked doors at Grasshopper. Rooms that were early 

abandoned and used for trash disposal (Reid 1973; Ciolek-Torrello 1978) would cenainly 

have their doorways blocked as a means of keeping refuse out of adjacent occupied 

rooms. At first glance. Table 4.12 generally supports this idea; however, it also points 

out that there are as many open doors associated with early abandoned rooms as late 

abandoned rooms. In fact, a higher percentage of open doors are associated with early 

abandoned rooms than with later abandoned rooms. This indicates that rooms were 

abandoned and never used again, or that doors were purposefully left open to allow for 

easy refuse disposal from adjacent rooms. In either case, there appears to be no clear-cut 

rule for assessing the relationship between early abandoned rooms and blocked 

doorways. 

Rooms with assemblages of de facto refuse (Schiffer 1987) present a slightly 

different situation. In these cases, it is plausible that the doorways were temporarily 
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sealed during seasonal or short-term room abandonment to protect the items left in the 

room (Mindeleff 1891:183). The distinctive ways in which doors were blocked at 

Grasshopper provides limited support for this interpretation. Although never quantified, 

the data indicate that the formality of door closure varies at the site. Some doors are 

sealed with well-coursed, dressed masonry with a more stable, permanent appearance, 

whereas others are blocked very informally, suggesting a more temporary closure. 

Because these data were not collected, it is difficult to assess the spatial distribution of 

these two practices or to even determine whether they are simply differences in technique 

or differences in function. However, the distinction supports the argument for 

temporarily sealed doors. 

Table 4.12 Distribution of open and closed doorways in relation to abandoned rooms 
(expected values shown in parentheses). 

Open Door Blocked Door Total 
Lace Abandoned 5 (8.26) 128(124.74) 133 

Early .Abandoned 5(1.74) 23 (26.26) 28 
Total 10 151 161 

Chi-square = 7.89. DF = I. prob. = 0.005 
Phi = -0.22; Yule s Q = -0.69 

The few open doorways at the site suggest that there was some horizontal 

connectivity between the rooms. Connectivity between rooms of a single household or 

other cooperative social group could also explain the presence of doorways (Dean 1969; 

Rohn 1971). If doorways were constructed to allow access between rooms in a single 

household, one would expect doors to occur in walls that subdivide architecmral units 
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associated with households, at Grasshopper this is the construction unit. The dichotomy 

of bounding walls and partition walls allows this expectation to be tested. If one function 

of doorways was to connect rooms in a construction unit then doorways would be located 

in partition walls more often than in bounding walls. This pattern does seem to hold up at 

Grasshopper where 106 of 111 (95 percent) partition walls contain doorways. By 

contrast, only 132 of 196 (67 percent) bounding walls contained doorways (Table 4.13). 

These data support the interpretation that doorways were constructed to provide access 

between rooms within discrete architectural units. However, it is not clear whether these 

doorways served as temporary passages to aid in construction, as acmal access routes 

between rooms in a household, or were simply a standard component of wall 

construction. The fact that most of these doorways were sealed makes any statement of 

function unreliable. 

Table 4.13 Distribution of doors by wall type (expected values shown in parentheses). 

No Door Door Total 
Bounding Walls 64 (44.05) 132(151.95) 196 
Partition Walls 5 (24.95) 106 (86.05) 111 

Total 69 238 307 
Chi-square = 32.22, DF = I. Probability = 0.000 
Phi = 0.32; Yule's Q = 0.82 

Clearly, there are many possible explanations for the preponderance of blocked 

doorways at Grasshopper. Each of the interpretations discussed above is plausible and all 

of them may have contributed to the existence of blocked doorways. The discovery of 

doorways in virmally every excavated room in the main pueblo (66 of 68 excavated 
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rooms) suggests that doorways were a requisite feature of room construction. Building 

doorways as a regular element in wall construction allowed more flexibility in the use of 

the architectural spaces. Doorways could be left open to allow internal circulation or 

could be sealed to restrict access. 

The overwhelming frequency of blocked doorways at Grasshopper implies that 

most rooms were entered through the roof and that people and materials moved through 

the site on ±e rooftops rather than between the rooms through doorways. This pattern of 

structure use has been well documented for the historic and modem pueblos (Dohm 

1996; Mindeleff 1891:201; Morgan 1965:144). If second-story doorways had survived at 

Grasshopper, we would see numerous doorways opening onto exterior roof spaces 

(Mindeleff 1891:182). Further, if these second-story doorways were blocked, some of 

the hypotheses discussed above could be discounted or confirmed. For example, blocked 

second-story doorways would provide additional support for the hypothesis that 

doorways were temporarily sealed. 

The numerous issues of equifinality related to blocked doorways at Grasshopper 

underscore the complexity of human behavior in relation to a single class of architectural 

information. It also points out one of the problems with applying approaches that depend 

on the interconnectivity of rooms to internal space in a pueblo community. The 

assumption that doorways exist simply to provide access between adjacent rooms is by 

no means well supported in the Grasshopper data. This discussion of doorways 

highlights the inherent difHculties in applying a unified theory of architectural design and 

use. The remainder of the architectural data from Grasshopper only strengthens this 
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observation and underscores the complexity of humankind's relationship to dwellings. 

Crawlways 

In most respects crawlways are identical to doorways. They allow passage of 

people or material between rooms. Crawlways, like doorways, are large wall openings 

but often have a height of less than 0.5 m (Figure 4.14). Unlike doorways, however, 

crawlways were knocked out after the construction of the wall. Typically, crawlways are 

wider than they are tall and are largely restricted to the main pueblo at Grasshopper 

(Figure 4.21). In general, they are located higher in the wall than doorways although 

several occur at the floor surface suggesting that they could be large vents. In addition, 

crawlways are more often located off of the wall center (Table 4.14). 

Eleven crawlways are recorded at Grasshopper and four of these are duplicated 

between excavated rooms yielding a total of nine of these features. Crawlways occur 

between 0 and 0.63 m above the floor and average 0.58 m above the base of the wall 

(Table A.5). When compared to doorways, crawlways have a much more restricted size 

range and smaller mean dimensions (Table 4.15). They also have a much more restricted 

distribution within the site. Crawlways occur only in Room Blocks 2, 3, 6, and 7 and are 

most abundant in Room Block 3 (Figure 4.21). Like doorways, the majority of 

crawlways were sealed and only two of the nine recorded were left open (Table A.5). 

Interestingly no crawlways were recorded in Room Blocks I and 5 and are only found in 

rooms in the West Village. 
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Figure 4.21 Crawiways recorded in excavated rooms. 
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The few crawlways discovered at Grasshopper suggest that openings between 

rooms were sometimes added after the construction of a wall. Crawlways were most 

often added to walls without doorways, although some were punched through walls with 

existing doorways such as between Rooms 248 and 269 in Room Block 3. Unlike 

doorways, crawlways most often occur in previously exterior walls and may be more 

reliable indicators of changes in household size than doorways. However, because 

crawlways were also frequently blocked, they too may have been temporary access 

corridors. 

Table 4.14 frequency and relative frequency of crawl way locations in walls. 

Left Center Rieht Total 
Frequency 1 3 5 9 
Relative Frequency 0.11 0.33 0.56 1.00 

Table 4.15 Descriptive statistics for crawlways (n = 11 

Height Width Distance to 
Floor 

Distance to 
Wall Base 

Area 

n II II 9 4 11 
Minimum 0.31 0.32 0 0.36 0.16 
Maximum 1.10 0.80 .63 0.95 0.99 
Range 0.79 0.48 .63 0.59 0.83 
Mean 0.57 0.55 0.15 0.58 0.43 
S.D. 0.25 0.16 0.22 0.26 0.29 
Variance 0.06 0.02 0.05 0.07 0.08 
Median 0.51 0.56 0.05 0.50 0.34 
Mode 0.52 0.65 0 - 0.34 

' refers to the total number of crawlways. Values in row I refer to the actual number of crawlways 
measured for the corresponding variable. 
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Vents 

Vents are small, squarish wall openings that allow for air circulation, light, and 

possibly communication between rooms (Lowell 1991:31). Typically, they are 

constructed with a small lintel stone set atop one to three courses of masonry or in some 

cases vertical slabs (Figures 4.22 and 4.23). Like doorways and crawlways, vents on 

single wall faces represent ventilators that extends through the wall and connect two 

rooms. However, because recording varied through the years (Chapter 1), an assessment 

of shared feamres between rooms is not possible, and each vent (on a wall face) is 

counted separately. Figure 4.24 displays the location of all of the vents recorded at 

Grasshopper and provides a partial estimate of vents shared between rooms. Fifty vents 

were found at Grasshopper, and these occur only in the five room blocks constituting the 

site core (Room Blocks I, 2, 3, 5, and 7). Unlike doorways and crawlways, vents are 

almost never sealed and only two have been identified as blocked. 

Vent size ranges from 0.08 to 0.30 m in height and from 0.12 to 0.53 m in width 

(Figure 4.14; Table 4.16). Vents occur at all elevations (-0.21 to 2.28 m above floor) in 

the wall but are most common at the bottom, ostensibly to provide air for the room's 

hearth (Table A.6). They also occur almost equally in the center, to the left, and to the 

right of wall midlines (Table 4.17). This category of wall features includes several 

openings that could be roof beam sockets. These were included with vents above but are 

also discussed below with several niches, which are also possible beam sockets. 
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Figure 4.22 Wall features in Room 16 in Room Block 2, the Great Kiva entry 
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Figure 4.23 Examples of wall features from Room 104 in Room Block 1 and from 
Room 215 in Room Block 3. 

Niches 

Niches are small, often more informally constructed, wall openings that do not 

extend through the wall and were probably used for the storage of small items. Hill 

(1970:53) notes that at Broken K Pueblo these features are strongly correlated with kivas 

and that the modem Hopi use them to store "idols" (Donaldson 1893:55, cited in Hill 

1970a:53). Seventy-eight niches were recorded from the excavated roonns at 

Grasshopper (Table A.7); however, no such ceremonial association has been noted for 

these features (Chapter 6). Niches occur at all elevations in the walls but are most often 

found toward the middle and top of the walls. These features range from 0.10 to 0.45 m 
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meters 

 ̂Excavated Room 

o Open Vent 

• Blocked Vent 

Figure 4.24 Vents recorded in excavated rooms. 
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Table 4.16 Descriptive statistics for vents (n=50'). 

Height Width Distance to 
Floor 

Distance to 
WaUBase 

Area 

n 41 43 35 8 41 
Minimum 0.08 0.12 -0.21 0.15 0.12 
Maximum 0.30 033 2.28 1.30 0.90 
Range 0.22 0.41 2.49 1.15 0.78 
Mean 0.30 0J3 2.28 1.30 0.90 
S.D. 0.06 0.09 0.65 0.50 0.22 
Variance 0.00 0.01 0.43 0.25 0.05 
Median 0.17 0.20 0.15 0.44 0.32 
Mode 0.20 0.15 0.00 1.23 0.17 

' refers to the total number of vents. Values in row I refer to the actual number of vents measured for 
the corresponding variable. 

Table 4.17 Frequency and relative frequency of vent locations in walls. 

Left Center Right Total 
Frequency 14 13 17 44 
Relative Frequency 0.32 0.29 0.39 1.00 

high and from 0.10 to 0.42 m across with an average area of 0.33 m" (Table 4.18). In 

contrast to vents and doorways, niches occur to the left and right of the wall center more 

often than they do in the middle of the wall (Table 4.19). In addition, they are much 

more likely to be present in pairs on a single wall (Figure 4.25). 

Spatially, niches are only found in the room blocks of the site core (Room Blocks 

I, 2, 3, 5. and 7). As with vents, most niches are open, and only four (5 percent) are 

recorded as blocked. As is the case with vents, several niches could possibly be beam 

sockets, based on their location. These features appear in the data as niches but are also 

discussed in the following section. 
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Table 4.18 Descriptive statistics for niches {n=78'). 

Height Width Distance to 
Floor 

Distance to 
WaUBase 

Area 

n 56 60 52 18 56 
Minimum O.IO O.IO 0.00 0.00 0.02 
Maximum 0.45 0.42 2.49 2.74 0.90 
Range 0.35 0.32 2.49 2.74 0.88 
Mean 0.19 0.21 0.94 1.18 0.33 
S.D. 0.07 0.07 0J3 0.71 0.19 
Variance 0.01 0.01 0.28 0.51 0.04 
Median 0.17 0.18 0.98 1.24 0.29 
Mode 0.15 0.18 1.25 1.28 0.22 

' refers to ihe total number of crawlways. Values in row I refer to the actual number of niches 
measured for the corresponding variable. 

Table 4.19 Frequency and relative frequency of niche locations in walls. 

Left Center Right Total 
Frequency 36 12 25 73 
Relauve Frequency 0.493 0.164 0.342 1.00 

Beam Sockets 

Features in walls at Grasshopper are most often classified either as vents or niches 

although some of these represent sockets for primary roof support beams. Three definite 

beam sockets were observed during room excavation; two occur in Room 146 in Room 

Block 2 and one in Room 68 in Room Block I. All three of these are located at a 

consistent 1.8 m above the floor of their associated room. Data from Canyon Creek 

Pueblo, with an average primary beam height of 1.83 m (6 feet) (Haury 1934:38) support 

the consistency and deliberateness of this placement. 



160 

 ̂Excavated Room 

• Open Niche 

• Blocked Niche 

Figure 4.25 Niches recorded in excavated rooms. 
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Based on this information, it is highly probable that some of the feamres 

designated as vents or niches at Grasshopper are actually the remains of roofs, second-

story floors, or possible second-story floor vents. To determine which of these features 

were most likely to be beam sockets, data from several well-preserved Southwestern sites 

were used to predict if given wall features represent beam sockets. Table 4.20 provides 

the floor-to-ceiling height of vigas from several sites with published measurements. The 

data include Canyon Creek and the three known beam sockets from Grasshopper. From 

these data, a mean height of 1.82 m above floor with a standard deviation of 0.30 m is 

derived. Using this information as a guide for separating the distribution in wall features 

allows the possible beam sockets to be determined. Figure 4.26 displays the distance 

from the floor to the bottom of all niches and vents that were measured to floor (rather 

than to wall base). The distribution of feature height is trimodal with modes at 0.10 m, 

1.0 m, and 1.8 m. The two lower modes reflect associations with room floors (ground 

floors) in the first case and with general wall area in the second. The isolation of the 

third mode from the remainder of the distribution suggests that these feamres are distinct 

from other wall features and may reflect beam seats or vents in the upper story wall. The 

case is further strengthened when it is noted that the distribution falls almost entirely 

within one standard deviation of the mean (1.52 to 2.12 m) generated from the multisite 

sample. Expanding to two standard deviations (1.22 to 2.42 m) encompasses all of these 

cases. The highest of these features either reflect tall roofs or features associated with 

second-story room walls. 

This analysis, partially based on a sample of preserved roofs, indicates that beam 
• 
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Table 4.20 Multisite sample of viga height above room floor. 

Site Space Heiefat above Floor Reference 
Grasshopper Room 146 1.80 This Study 

Room 146 1.80 
Room 68 1.80 

Canyon Creek Site Average 1.83- Haury 1934 
Mug House Room 10/1' 1.79- Rohn 1971 

Room 11/1' 1.74-
Room 12/1' 1.77-
Room 15/1* 1.71-
Room 36/2 1.83-
Room 37/1 1.92-
Room 42/1' 1.76-
Room 46/1' 1.98-
Room 57 1.52^ 
Room 70 2.13-

Montezuma Castle Room 1. Lvl 1 1.3 Weils and Anderson 1988 
Rm 1. Lvl 2 1.78 
Rm 2. Lvl 2 1.56 
Rm 3. Lvl 2 1.95 
Rm l.Lvl3 1.85 
Rm 3. Lvl 3 1.63 
Rm 4. Lvl 3 1.70 
Rm 5. Lvl 3 1.87 
Rm 6. Lvl 3 1.77 
Rm 1. Lvl 4 1.90 
Rm 2. Lvl 4 2.59 
Rm 3. Lvl 4 2.90 

Gila Cliff Dwellings Cave 2, Rm 4 1.70 Anderson et al. 1986 
Cave 3. Rm 9 1.88 
Cave 3. Rm 10 2.00 
Cave 3. Rm lOA 2.00 
Cave 4. Rm 17 1.88 
Cave 4. Rm 18 1.96 
Cave 4. Rm 24 1.60 
Cave 4. Rm 25 1.20 
Cave 4. Rm 25A 1.50 
Cave 5. Rm 27 1.90 
Cave 5. Rm 32 IJO 

Mean 1.82 tn. S.D. 0.30 m. 
'Average height in room. 
"Measures converted to metric from engiish units. 
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Figure 4.26 Stem-and-Ieaf plot showing floor to bottom of feature distance for vents and 
niches. 

sockets and second-story vents most likely occur at a height of between 1.52 and 2.12 m 

(1 standard deviation) with a mean of 1.82 m above room floors. Because there are no 

preserved/intact roofs at Grasshopper, it is difficult to ascertain which of these features 

are niches or vents in the ground story room wall, which are beam sockets, and which are 

openings in the wall of the upper story. Table 4.21 provides a list of the three features 

that were identified as beam sockets and those predicted to be beam sockets or second-

story floor vents. 

Wall Feature Correlations 

The next task after describing the general distributions and intricacies of various 

wall features is to determine to what extent they correlate with each other. The 
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Table 4.21 Definite and possible beam sockets or second story vents (n=12). 

Room WaO Room Horizontal Feature Distance Distance to Height Width Description 
Block Location Type to Floor WaO Base 

35 E 1 Left Niche 1.68 0.12 0.19 possible beam 
socket 

47 E 1 Left Niche 2.49 2.74 0.12 0.18 possible second 
story vent/niche 

47 W 1 Center Niche 2.28 0.14 0.16 possible second 
story vent/niche 

68 W I Right Niche 1.8 2.03 0.24 0.24 definite beam 
socket 

70 E 1 Vent 1.96 possible beam 
socket/2nd story 
vent 

70 N 1 Right Vent 2.28 0.26 0.20 possible beam 
socket/2nd story 
vent 

23 S 2 Right Niche 2.05 0.20 possible beam 
socket 

23 S 2 Left Niche 1.86 possible beam 
socket 

146 N 2 Left Niche 1.8 0.16 0.18 definite beam 
socket 

146 N 2 Right Niche 1.8 0.15 0.17 definite beam 
socket 

187 N 2 Right Vent 1.72 0.12 0.12 possible beam 
socket 

187 N 2 Left Vent 1.75 0.11 0.15 possible beam 
socket 

cooccurrence of certain wall feature types would provide information about construction 

behaviors that treating each class of feature as isolates may not. A series of binary 

correlation matrices was generated to assess whether the four main wall feature types 

tend to cooccur at Grasshopper (Table 4.22). The data used for the correlations were 

organized by wall, not by room, so that the relationship between features on given walls 

could be assessed. A Jaccard (S3) correlation, which measures the proportion of pairs 

with both values present given that at least one is present, was used. This ensured that 
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Table 4.22 Jaccard (S3) binary correlation matrices for all wall features 
at various spatial scales. 

All Excavated Walls (n = 204) 
Doors Crawlways Vents Niches 

Doors 1.0 
Crawlways 0.012 1.0 
Vents 0.118 0.040 1.0 
Niches 0.156 0.053 0.056 1.0 
Walls £roai Core Room Blocks (n = 190) 

Doors Crawlways Vents Niches 
Doors 1.0 
Crawlways 0.013 1.0 
Vents 0.127 0.041 1.0 
Miches 0.169 0.054 0.056 1.0 
Walls from the Main Pueblo (n = 171) 

Doors Crawlways Vents Niches 
Doors 1.0 
Crawlways 0.015 1.0 
Vents 0.134 0.022 1.0 
Niches 0.173 0.060 0.063 1.0 
Walls from Room Block 1 (n = 75) 

Doors Crawlways Vents Niches 
Doors 1.0 
Crawlways 0.0 
Vents 0.094 0.0 1.0 
Niches 0.121 0.0 0.030 1.0 
Walls firom Room Block 2 (n = 54) 

Doors Crawlways Vents Niches 
Doors 1.0 
Crawlways 0.0 1.0 
Vents 0.163 0.0 1.0 
Niches 0.239 0.063 0.111 1.0 
Walls from Room Block 3 (n = 42) 

Doors Crawlways Vents Niches 
Doors l.O 
Crawlways 0.056 1.0 
Vents 0.167 0.077 1.0 
Niches 0.184 0.133 0.050 1.0 
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walls without a specific type of feature were not counted because walls lacking a feature 

type tend to bias the results (i.e., S3 does not measure coabsence). For example, when 

using another type of correlation, the paucity of crawlways throughout the site caused 

high correlations in cases were both crawl spaces and other features were absent Jaccard 

correlations were run on the Grasshopper data at various spatial scales to ensure that 

behaviorally distinct areas were adequately tested for wall feature correlation. As Table 

4.22 indicates, there are no strong correlations between any feature types on any walls 

viewed at the four analytical scales selected. The strongest correlation is between niches 

and doors in Room Block 2, and a value of 0.239 does not present a strong correlation. 

The finding that there was no correlation between any of the wall feature types at 

Grasshopper paves the way for analyzing the spatial distributions of these features by 

eliminating one possible source of bias. Patterns of correlation between feature types, 

sizes and different areas of the site are one line of evidence linking different groups of 

builders to the architecture of Grasshopper (Chapter 6). 

OCCUPATION SURFACES 

This analysis addresses only those aspects of activity surfaces that can be 

classified as architectural in nature. This includes floor preparation, roof and second-

story floor construction, and to some extent preroom activity surfaces. These latter types 

of occupation surfaces are briefly discussed because their presence or absence has direct 

bearing on some of the architectural evidence discussed in the following chapters. In 

general, artifacts and features on room floors are outside of the scope of this work unless 
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they provide evidence to corroborate or contradict the findings of the architectural 

analysis. Others have discussed Grasshopper's occupation surfaces, including room 

floors and other activity areas. Ciolek-Torrello (1978, 1984, 1985), Reid and Whittlesey 

(1982), Rock (1974), Whittlesey and others (1982) and Wilcox (1982) provide more 

detailed discussions of various aspects of occupation surfaces. 

Roofs 

No intact, preserved roofs were recovered from Grasshopper. The remaining roof 

construction details are drawn from the position of wall features, beam impressions, 

charred beam fragments, and roof features recovered during excavation. Data from 

nearby cliff dwellings, namely Canyon Creek (Graves 1982, 1983; Haury 1934; Reynolds 

1981) and Red Rock House (Reynolds 1981), further the reconstruction of roofing 

strategies at Grasshopper. 

Based on the preceding discussion of beam sockets, primary beams at 

Grasshopper were typically placed at least 1.6 m above the floor with an average height 

of 1.82 m above floor. This number is identical to the average distance of 1.83 m (6 feet) 

from floor to primary beams noted by Haury (1934:38) at Canyon Creek. As at Canyon 

Creek, the available evidence suggests that two primary beams were most often used in 

roof construction and that these primary beams paralleled the long axis of the room 

(Haury 1934:38). Evidence for secondary beams has also been noted at Grasshopper, 

further reinforcing the parallels to Canyon Creek roofing methods. As an example, 

excavation of Room 183 in Room Block 2 revealed a pattern of beam impressions 
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associated with the collapse of the roof (Figure 4.27). The primary beam impressions 

were oriented parallel to the long axis of the room and were spaced approximately 0.90 m 

apart. The secondary beams ran perpendicular to these (across the short axis of the room) 

and are spaced about 0.20 to 0.25 m aparL The remaining details about roof construction 

are conjecmral, but Haury's description of roof construction at Canyon Creek serves as 

an analog for the construction of Grasshopper roofs; 

RooHng methods uniformly followed the same plan. Across the longest 
axis of the room were laid two pine beams averaging one foot in diameter. 
These were placed from two to four feet away from the walls which they 
paralleled. Beam ends were imbedded in the masonry and allowed to 
project a few inches on the outside At right angles to the large beams 
there were next laid juniper poles from three to frve inches in diameter, 
and spaced at about one foot intervals Ends of these secondary beams 
were usually embedded in the wall, but do not show on the outside. 
Across the juniper poles there was spread a layer of boards split out of 
either juniper or pine logs which had a particularly even grain Both 
single and double layers of these planks were used. Cross pieces were laid 
parallel and direcdy above every fifth or sixth secondary beam. Leaves of 
beargrass were next passed over the cross pieces, down between the 
boards, and tied on the under side of the secondary beam The final 
step in roofing was the ten to twelve inch layer of clay that was evenly 
spread over the wooden foundation. It was not unusual to put flat rocks in 
with the roofing clay. (Haury 1934:38). 

To differentiate between collapsed roofs and second-story floors, the original 

excavation notes were assumed to be accurate. In many cases, both were documented in 

a single room and the observations of the excavators were relied upon to determine which 

was recorded. At Grasshopper, it is not unconmion to find a collapsed roof or second-

story floor that fell almost intact into the room. In these cases, features and artifacts that 

once resided on the room's roof were found in relatively good condition close to their 

original positions on the roof surface (Rgure 4.28). In all, 39 roof feamres have been 
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Figure 4.27 Preserved roof material from Room 183 in Room Block 2. 
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Figure 4.28 Materials found on collapsed roof in Room 104 in Room Block I. 
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recorded in 26 of the excavated rooms at Grasshopper. This undoubtedly underrepresents 

the features from excavated rooms because, in the early days, roof features may not have 

been recorded in all cases. Nevertheless, 25 percent of all of the excavated rooms at 

Grasshopper have recorded roof features. Eliminating the excavated outliers, which did 

not have full standing walls and usable roofs, a full 34 percent of the excavated rooms 

produced roof features, indicating an extensive use of pueblo roofs for habitation. Other 

researchers have noted the intensive use of roof surfaces; it appears to be a conmion 

feature of both prehistoric and historic pueblo life (Cameron 1991; Ciolek-Torrello 1978; 

Dohm 1996; Lekson 1984; Martin and Rinaldo 1960:284); Mindeleff 1891; Morgan 

1965). 

The most common feamre noted on Grasshopper roofs by far is the rectangular 

slab-lined hearth or cooldng hearth (Table A.21). These features are the same in all 

respects to hearths found on room floors at Grasshopper and at sites throughout the 

Pueblo Southwest (for example see Rinaldo 1959; Wendorf 1950). Mealing bins are also 

common on room roofs. Although these do not preserve as well as hearths, it can be 

assumed that they too are identical in their characteristics and their construction to their 

ground floor counterparts. 

The final feature associated with Grasshopper roofs is the entry hatch. Only two 

are recorded, although every room entered through the roof presumably had one. By 

comparison, hatchways at Canyon Creek were found in all preserved roofs, and were 

always located near one of the walls, depending on the con^guration of the beam 

structure of the roof (Haury 1934:43). This location, if it were a common practice at 
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Grasshopper, may explain why so few were recorded. The slabs composing the roof 

entry may have been indistinguishable from the wall fall debris from the adjacent wall. 

The long axis of the hatchway was always oriented perpendicular to the nearby wall, and 

roof hatches and second-story hatches are always in direct vertical alignmenL This 

presumably allowed smoke to vent more effectively from the ground-floor room without 

filling up the second-story space. Haury reports that hatchways at Canyon Creek are 

more regular in size than the doorways and range from 0.46 by 0.64 m to 0.53 by 0.58 m. 

Given the similarities between the two hatchway remnants at Grasshopper described 

below and those at Canyon Creek (Haury 1934:44, Plate XXXI), it can be assumed that 

their size, location, and frequency were also similar. It is not possible to definitively 

locate the entry hatch in any room at Grasshopper, but based on Canyon Creek data, these 

hatches nearer to one of the room's walls than to the room's center (Haury 1934:43-44). 

The best preserved example of a hatchway at Grasshopper comes from Room 40 

in Room Block 1, where a stack of thin sandstone slabs was found sitting on the roof fall 

layer (Figure 4.29). The stack of slabs was probably set on top of the final wooden 

covering layer. Clay was then piled around it and other slabs that framed the entryway to 

prevent the earthen material from falling into the room below. The other example comes 

from Room 104, where two large flat slabs were found in association with other 

collapsed roof material. One of these slabs was notched on one side where it could have 

fit onto a secondary beam or some other wooden element. Again, the vertical slab likely 

kept the roof s covering material from falling into the room. Both examples are similar 

to hatchway construction techniques described at Canyon Creek (Haury 1934:43-44). 
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Figure 4.29 Collapsed roof hatch from Room 40 in Room Block 1. 

When comparing the main pueblo to the outliers, the prevalence of roof features 

in the main pueblo presents further evidence that the outliers did not possess usable roof 

surfaces. With the exception of Room Blocks 5 and 7, which are known to have been 

full-standing masonry room blocks, not a single roof feature has been found in the 26 

excavated rooms of the low-walled outliers. By contrast, an equal number of the rooms 

excavated in the site core had roof features. The implications of this observation extend 

beyond Grasshopper Pueblo itself to earlier events in the Grasshopper region. The 

absence of usable roof surfaces in the outliers is one line of evidence suggesting that 

these structiues were more informal than rooms in the site core and mark a remm to 

seasonal use of the Grasshopper locale, much like that of the preceding Pueblo HI period. 
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Roofing of the Outliers 

Roof construction in the low-wailed outliers is even less well understood. One 

problem with discerning roof structure is that very few outlier rooms burned and 

preservation of wooden elements is uncommon. Another problem is that very few 

postholes have been located in outlier rooms, making it difficult to reconstruct support 

structures for the roofs. To understand how these structures may have been roofed, it is 

necessary to look to the Pueblo m period and Chodistaas Pueblo, which burned sometime 

in the A.D. I290's, preserving some limited evidence for roof construction techniques. 

Roof construction in the later outliers at Grasshopper was likely similar to that of the 

Pueblo HI period, when structures in the Grasshopper region are thought to have been 

more ephemeral and to represent part of the community's commitment to a more mobile 

settlement system (Ri^id 1989:85). 

Because the outliers at Grasshopper exhibit the same iow-walled characteristics as 

the majority of rooms at Chodistaas, it can be assumed that they were roofed in a similar 

manner. According to Montgomery (1992), no large primary beams were found at 

Chodistaas. The largest beams at Chodistaas range from 0.06 to 0.164 m in diameter 

with a mean size of 0.092 m (Montgomery 1992:213). This size range is comparable to 

secondary beam size from the multiregional sample provided below and suggests that 

roofs at Chodistaas were not structurally capable of supporting great weights. 

Furthermore, these small diameter beams span the long axis of some very large rooms 

(ranging from 4 to 9 m) (Montgomery 1992:214). All of these factors compromise the 



175 

structural stability of the roofs. Based on this evidence, Montgomery concludes that 

Chodistaas' roofs were brush or jacal ramada-like structures exposed to the elements 

from the top of the masonry to the roof or were constructed of jacal from the masonry 

portion to the roof (Montgomery, personal communication, 1997). Unfortunately, the 

excavations at Chodistaas did not reveal the mode of support for these informal roofs. 

Very few posthoies were found at Chodistaas, and Montgomery (personal 

communication, 1997) hypothesizes that the posts may have been set atop the low 

masonry walls. 

Room 411 in Room Block 12 at Grasshopper provides some information about 

roof support in the outliers. The floor and subfloor of Room 411 produced 7 posthoies or 

chinked posthoies, forming two parallel rows in the east half of the room, all measuring 

approximately 0.10 m in diameter (Figure 4.30). An additional posthole may have been 

obscured by an underlying burial (Burial 655). Roof support in the western part of the 

room was either achieved through a third row of posthoies along the western wail, which 

were not preserved in the clay soil, or by means of posts set on or into the west wall. 

Drawing on the data from Chodistaas, long beams approximately 0.10 m in 

diameter could have been set on top of these posts, spanning the north-south axis of the 

room in two or three parallel rows. From here, the roof was finished in a manner similar 

to that discussed above, it was either covered with brush to form a ramada or constructed 

more formally through the use of jacal. Because the wall was low, a doorway could have 

been left in any of the jacal walls with the masonry portion of the wall acting as a sill. 
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Figure 4.30 Three possible roof constructionf for Room 411 in Room Block 12. 
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Three examples of possible roof construction in Room 411 are provided in Figure 4.30. 

These have been rendered as if Room 411 were an isolated room; however, the presence 

of adjacent rooms only simpliHed the roof construction depicted here by providing 

additional structural members to anchor the roof onto. 

Unfortunately, Room 411 provides the only example for rooHng techniques in the 

outliers. The remaining outliers do not yield any additional data. Either postholes were 

missed during excavation, or as Montgomery suggests, posts were set on the low 

masonry wall tops. Either way, the data on outlier wall height undeniably confirms that 

masonry walls were not carried to the same height as walls in the site core. These 

informally constructed rooms are an interesting, but poorly understood architectural type 

in the region. They seem to combine characteristics of subterranean pit houses, like 

decreased construction costs and insubstantial roof structures (Chapter 2) with 

aboveground masonry architecture. Strucmres like these appear to be very adaptable 

architectural forms, indicating a certain degree of population mobility (Reid and Riggs 

1995:5). Contrasting these structures with the more formally built rooms of the site core 

suggests a change in the local settlement pattern, and reveals a return to earlier Pueblo III 

room construction and use patterns, and hence to a less intensive use of the Grasshopper 

locale (Chapter 6). 

Second-story Floors 

As noted early on by Mindeleff, there is no difference between roof and floor 

constmction techniques (Mindeleff 1891:148-149), except that one separates upper story 
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and lower story rooms and the other separates a room from the elements, requiring more 

regular maintenance. The same features found in roof construction at Grasshopper are 

common on second-story floors, although only one second-story mealing bin has been 

recorded. This duplication of features between roofs and second-story floors is part of 

what makes it so difficult to identify two-story rooms. 

In all, only nine of the rooms thought to have had two stories have produced 

evidence of second-story floors in the form of features. Fourteen features were recorded 

from the nine rooms with two-story floor assemblages. The majority of these feamres are 

rectangular slab-lined hearths (Table A.22). In general, floor/second-story floor/roof 

features tend to be complementary rather than redundant. For example, rooms with 

second-story hearths tend not to have ground-floor hearths and rooms with mealing 

features on the first floor tend not to have mealing features on the second-story (Ciolek-

Torrello 1978; 155-158). The distribution of second-story floor features corroborates the 

interpretation that only the three room blocks of the main pueblo contain two-story 

rooms. Finally, four of the nine rooms with second-story floor features also contained 

roof feamres (Table A.21 cf. Table A.22; see also Ciolek-Torrello 1978:159-161). 

Estimating Two-Story Rooms 

One important aspect of second-story room construction at Grasshopper partially 

explains the difficulty in estimating two-story rooms. Excavated two-story rooms are not 

synonymous with inclusion in construction units (Chapter 5). With the exception of the 

core room blocks, there is not a strong relationship between a construction unit and the 
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number of stories it has. This indicates that the second story was built on top of, rather 

than contemporaneously with, the existing ground-floor room. Again, the analogy with 

Canyon Creek is illustrative. In his analysis of the growth of Canyon Creek, Graves 

(1983:296) noted that upper-story rooms were consistently built on top of existing first-

story rooms. 

Because two-story rooms were constracted as two stacked one-story rooms and 

the walls are not continuous vertical masonry walls, the deterioration of the wooden 

elements within the second-story floor may have caused more damage than if the wall 

had been built as a single, continuous unit. Given that the primary beams were set into 

the wall, the deterioration of the upper floor created a weak point that caused the second-

story wall to buckle and fall. Thus, the best evidence for the original height of the walls 

in a room, in addition to standing wall height, is the amount of rubble removed from the 

room fill. Unfortunately, these data were not collected at Grasshopper until very late in 

the history of the field school, after the excavation of two-story rooms had ceased. The 

limited experimental work with wall weight in the outliers (Rooms 309 and 312) was 

discussed above. 

Several lines of evidence have been consulted to determine exactly which rooms 

had two stories. The previous discussion addressed the first two of these: the standing 

wall height of excavated rooms and the presence of features in second-story contexts. 

The individual room excavation records provide the third line of evidence. Although 

these records are not always explicit, they provide a list of excavated second-story rooms 

(Table 4.23), and the associated wall height data were also used to estimate the number of 
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stories of adjacent roonis. Visits to the site and impressions of the Grasshopper rubble 

mound used to predict likely locations of second-story rooms constitute another piece of 

evidence. Finally, one source of data was not used because it does not accurately reflect 

the number of two story rooms. Ciolek-Torrello (1978:75, Figure 3) provided a list of 

possible second-story rooms in his analysis of activity organization. However, a 

comparison of his map with observations about wall height in adjacent rooms (adjacent to 

Ciolek-Torrello's two-story rooms) suggests that Ciolek-Torrello overestimated the 

number of two-story rooms. 

Table 4.23 Characteristics of likely two-story rooms. 

Room Room Standing Wall Height (m) 2nd Story Roof Wall 
Block East North South West Features Features Features 

47 1 3.55 2.75 3 3.1 1 5 
62 1 2.8 2.12 2.85 2.34 5 I -) 

68 1 1.8 2.15 2.4 2.42 1 4 
69 1 1.7 1.5 235 2.34 1 2 3 
70 1 2.5 2.5 2.8 2.68 1 3 

19 2 2.15 2.2 2 1.5 1 3 
21 -1 2.36 2.2 2.14 3.15 2 
146 2 2 3 1 2.14 1 1 5 
164 2.5 3.19 2.15 2 5 

231 3 2.1 2.21 2.23 2.08 2 4 
246 3 2.5 1.83 1.65 2 2 6 
269 3 2.16 2.33 2.42 2.57 1 10 
270 3 2.56 3.05 2.8 3.05 1 4 
274 3 2.07 2.2 2.45 2.54 1 3 

IDetermining the original wall height of single-story rooms is crucial for 

estimating which rooms at Grasshopper were two stories. Using this measurement, any 

room with a preserved height greater than the one-story maximum can be more 
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accurately classified as two-story. The first factor to be considered is the height of the 

roof above the floor. The preceding analysis of beam sockets determined that roof beams 

were likely to be located between 1.52 and 2.12 m above the room floor. This provides a 

height estimate for the bottom of the roof, or the room ceiling. 

The previous discussion of roof construction demonstrated that roofs in pueblo 

sites like Grasshopper were composed of several layers of construction material. Several 

accounts of pueblo roofs were consulted to arrive at an estimate of the potential thickness 

of roofs at Grasshopper (Table 4.24). A mean of 0.55 m with a standard deviation of 

0.13 m was obtained from these data. This yields a thickness (1 sigma) of 0.42 to 0.68 m. 

Combining these data with the beam seat data indicates that walls for one-story rooms at 

Grasshopper could have been anywhere from 1.94 to 2.8 m high. This number does not 

account for the added wall height created by copings around the roofs which served to 

contain the earthen covering material (Mindeleff 1891:151-152). 

Table 4.24 Estimated roof thickness based on a multisite sample. 

Site Primary 
Beams 

Seconfiary 
Beams 

Shakes or 
Planks 

Earth Total Source 

Zuni 0.18 0.09 0.03 0.19' 0.49 Mindeleff 1891 
Canyon Creek 0.30 O.IO 0.03 0.30 0.73 Haury 1934 
Mug House 0.23' 0.09 0.03' 0.08 0.43 Rohn 1971 
Montezuma's 0.22 0.10 0.03' 0.19' 0.54 Wells and 
Castle Anderson 1988 

Mean 0.23 0.10 0.03 0.19 0.55 
S.D. 0.05 0.01 0.00 0.09 0.13 

'Numbers not provided by author. Values are averages from other sites in the sample. 
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From this point it would be tempting to simply generate a list of those walls 

exceeding 2.8 m in height and to classify the associated rooms as two-story rooms. 

Unformnately, several factors militate against this approach. Rrst, many one-story rooms 

in the main pueblo share one or more walls with adjacent two-story rooms. This raises 

certain walls to heights inconsistent with a one-story room, potentially biasing results 

toward more two-story rooms. Another factor that creates differential wall height within 

a room is its location with respect to the underlying topography. This is especially 

marked in Room Block 3, where the underlying ground surface slopes upward from the 

southeast to the northwest. Rooms located down slope tend to have higher walls on the 

upward side to compensate for the increased downslope wall height in the adjacent, 

upslope, room (Figure 4.31). 

The extent of wall collapse, determined by numerous factors such as quality of 

construction, the use of perishable materials like wooden doorway lintels, the presence of 

underlying burials, or (most importantly) the location of the room relative to the exterior 

walls of the room block must also be considered. The walls of rooms adjacent to 

extramural or plaza areas are more prone to collapse because they are not as well 

supported by the surrounding masonry as the interior walls. This is especially tme for 

rooms located along the old channel of Salt River Draw, where past bank erosion has 

caused a serious collapse of many nearby walls. This factor contributes to an 

underestimation of wall height. 

The location of the room relative to areas of rapid sedimentation and refuse 

disposal is still another factor that was previously discussed in relation to wall 
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foundations. As discussed above, this can create walls with deeply buned foundations 

abutted by new rooms with shorter walls. The final factor related to this phenomenon 

concerns the way in which a wall was recorded in the field. Most walls are measured 

from floor to top but many are measured from the base of the wall. For some walls, it is 

not possible to determine which measure is used. These walls, when located in areas 

where sediments accumulate rapidly, may cause misinterpretations. 

Figure 4.31 Topography and room adjacency's influence on standing wall height. 

Accounting for all possible sources of error and by combining wall height data, 

beam seat and roof thickness data, excavated second-story floor features, and the 
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characteristics of the present Grasshopper mound, 68 rooms are estimated to have been 

two stories. This brings the total number of rooms at Grasshopper to 515. This number 

fits well with past estimates of 500 rooms (Longacre and Reid 1974; Longacre and 

Graves 1982; Reid 1989), although this total is smaller than the 597 rooms estimated by 

Ciolek-Torrello (1978:74, Table 3). Of these two-story rooms, 14 were excavated, 

yielding a 21 percent sample of the two-story rooms at the site. Figure 4.32 shows both 

the excavated and estimated two-story rooms at Grasshopper. Room Block 2 has the 

largest number of two-story rooms (n = 31) making it the largest room block with 123 

total rooms. Room Blocks 1 and 3 have fewer two-story rooms, with 18 in Room Block 

I and 19 in Room Block 3, bringing the total room counts for these room blocks to 112 

and 120 rooms respectively. 

Finally, the extensive excavation of rooms, areas adjacent to exterior rooms, and 

room cornering has not yielded any evidence for a three-story room at Grasshopper. 

Again, Canyon Creek and Red Rock House serve as parallels in that neither of these well-

preserved cliff dwellings extend above two stories (Chapter 3; Graves 1982, 1983; Haury 

1934; Reynolds 1981). In spite of some claims to the contrary (for example Cummings 

1940:20; Upham 1982:170) there are very few examples of buildings in the Southwest 

with more than two stories. Exceptions to this include the sites of Chaco Canyon 

(Lekson 1983, 1984), a few examples from Mesa Verde (Fewkes 1909, 1911) and some 

of the modem fhieblos (Adams 1983; Cameron 1991, 1996; Mindeleff 1891). 
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Figure 4.32 Two-story rooms. 
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Ground Floors 

Hoor surfaces at Grasshopper were never plastered and most often consisted of 

packed earth in which the floor features were set. In rooms with multiple floor 

remodelings, the different floor surfaces were often separated by layers of refiise or by 

one or more layers of laminated silt, suggesting that rooms were used for refiise disposal 

and were also periodically inundated by water before and after room abandonment 

Flagstone floors or partial flagstone floors have been noted in addition to the common 

earthen floors. Room 9 in Room Block 4 and Room 274 in Room Block 3 both had 

complete flagstone floors and Room 183 in Room Block 2 had a partial flagstone floor in 

its southeast comer. Rooms 9 and 274 are both interpreted to have been ceremonial 

rooms, and flagstone floors in these rooms are consistent with evidence from other 

nearby late pueblos such as the Pinedale Ruin in the Silver Creek area or Table Rock and 

Hooper Ranch Pueblos in the Upper Little Colorado River area (Figure 1.1), where rooms 

with ceremonial functions also had flagstone floors (Haury and Hargrave 1931:19,49-50. 

Figure 12; Manin et al. 1961:48; Martin and Rinaldo 1960:161). The partial flagstone 

floor in Room 183 may have been part of a storage bin, or may have been a remnant from 

the room's previous use. 

The majority of rooms at Grasshopper contain only one recorded floor (59 

percent); a significant number of rooms contain 2 floors (27 percent) (Table A.24). 

Single floors are especially common outside of the core room blocks. As many as six 

floor surfaces have been recorded (Room 187 in Room Block 2) in the main pueblo. 
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where rooms were constructed earlier and were occupied for a longer period of time 

(Reid 1973, 1989), and rooms with four or five floors also occur in small numbers. Only 

two rooms lacked features or clear surface indications and no floor was recorded for 

them. Room 17 in Room Block 4 was not completely excavated. Trenching of the walls 

did not expose a floor surface, although one probably exists in the room. The other room 

that lacked a floor is Room 153 in Room Block 2, which contained some artifactual 

material but no prepared surface or features indicative of a floor. The room does not 

appear to have been early abandoned and its proximity to the Great Kiva and Room 18 to 

the south (Room 18 is a kiva) implies that the room may have had a limited ceremonial 

function. 

Floor Features 

Numerous floor features are recorded at Grasshopper (Table 4.25). The 

rectangular slab-lined hearth is by far the most ubiquitous (38 percent). These hearths are 

commonly associated with domestic activities such as food preparation and are often used 

as a primary indicator of room function (Ciolek-Torrello 1978; Hill 1970a, 1970b; 

Lowell 1991). Rectangular hearths occur in all of the 13 room blocks at Grasshopper and 

have also been found in many of the unaffiliated rooms (Table A.8). Another prevalent 

class of feamres is mealing bins (Table A.9) and double mealing bins (Table A. 10) which 

make up 15 percent of the assemblage of feature types. As with rectangular hearths, 

these features have been found in all room blocks and suggest domestic, food-processing 

activities. As discussed above, rectangular hearths and mealing bins are relatively 
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common on roofs and second-story floors and are the only classes of features to preserve 

in these contexts. 

Table 4.25 Frequency and relative frequency of floor features by type. 

Featnre Tsrpe Frequency Relative 
Frequency 

Rectangular Slab-Lined Hearth 118 0.387 
Circular Hearth 19 0.062 
Firepit 21 0.069 
Masonry Storage Box 15 0.049 
Mealing Bin 37 0.121 
Double Mealing Bin 8 0.026 
Pit 17 0.056 
Post Hole 26 0.085 
Ash Box 9 0.030 
Bench 7 0.023 
Storage Bin 5 0.016 
Room Partitions 3 0.010 
Other 20 0.066 

Total 305 1.000 

Circular hearths are also common at Grasshopper and tend to be indicators of 

ceremonial use (Table A.11). These typically cooccur with ash boxes and benches 

(Tables A. 12 and A. 13; Reid and Whittlesey 1982:693). Firepits are more informal 

thermal features than hearths and are also somewhat common on floors. They are most 

often associated with rooms with limited activity functions (Table A. 14). The final 

classes of regularly occurring features at Grasshopper are slab-lined storage boxes, 

subfloor pits, and postholes (Tables A. 15, A. 16, A. 17). Postholes occur either in 

isolation or in sets, serving to support timbers in the outliers or acting as components of 

other room features including jacal storage bins and room partitions (Tables A. 18 and 
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A. 19). Several other features such as vertical slabs, stone platforms, and foot drums 

occur in low frequency (Table A.20). 

Apart from the patterns just described, there are no correlations between the 

location of various features within a room and that room's inclusion in a particular room 

block. Nor is there a correlation between the way a feature is oriented and a given room 

block. The actual placement of features within rooms appears to be random outside of 

some general parameters. For example, hearths are usually located in the center of a 

room whereas firepits tend to occur closer to walls. Mealing bins are almost always 

placed in a room comer or adjacent to a wall but do not face a standard direction. 

Storage boxes and ash bins are typically off center in the room but not necessarily near a 

wall; storage bins are always in a comer, benches always line an entire wall although 

they do not correlate with a particular direction. 

Only one type of feamre appears to exhibit a spatially significant distribution. 

Double mealing bins occur with a high frequency in Room Blocks 1 and 5, the room 

blocks constituting the East Village. Two other examples come from later outliers 

(Room Blocks 6, 8, and 9). The restriction of these features within the site core to Room 

Blocks I and 5 supports other architectural evidence suggesting social differentiation 

among the inhabitants of the site (Chapter 6). 

Storage Bins and Partitions 

This class of features occurs intermittently at Grasshopper. Storage bins and 

partitions are discussed in more detail than other floor features because, although not 
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strictly architectural, these features were built using construction techniques usually 

associated with architecture. In addition, these feature also function, like architecture, to 

partition space. To provide a more complete picture of these types of features at 

Grasshopper, they are discussed in reference to similar features at Canyon Creek Pueblo. 

Haury found three types of storage bins at Canyon Creek, two of which have 

direct analogs at Grasshopper. The first type was constructed of masonry. Two 

contiguous masonry storage bins were recorded on the roof of Room 27B. Each of these 

measured approximately i .5 m long by 0.91 m wide and was constructed to a height of 

0.91 m. The presence of numerous corncobs in the east bin indicates that these features 

were used for storage (Haury 1934:49). At Grasshopper, an almost identical set of 

masonry bins was discovered in the north end of Room 352 in Room Block 7. These 

bins, given room numbers (Rooms 338 and 360) are slightly larger than those at Canyon 

Creek, measuring 1.43 by 1.4 m (338) and 1.56 by 1.14 m (360) with a maximum height 

of 1.20 m and 1.12 m respectively (Figure 4.33). Although the material contents were 

not assessed for this analysis, a complete lack of floor feamres in both supports a storage 

function similar to those at Canyon Creek. A similar feature was found in the northeast 

comer of Room 5 at the Bailey Ruin (Mills et al. 1999) and they also occur with some 

frequency at Turkey Creek Pueblo in the Point of Pines region (Lowell 1991) and at Q-

Ranch Pueblo, to the west of Grasshopper. Another possible masonry storage bin occurs 

in Room 216 in Room Block 2. However, this feature may simply be the remnant of a 

stone partition wall. 
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Figure 4.33 Masonry storage bins in Room 352 in Room Block 7. 

Haury's second type of storage bin is of jacal construction. These bins measure 

approximately 1.22 m" (4 square feet) and are constructed with a series of vertical posts 

spaced approximately 0.30 m (1 foot) apart. Smaller branches were then lashed to these 

posts with bear grass, and the entire structure was covered with clay. One of these 

features had a flagstone floor (Haury 1934:49). Four examples of these were found at 

Grasshopper. One is located on the first story of Room 270 in Room Block 3 and the 
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other is located in Room 145 in Room Block 2. Both of these features were constmcted 

in the southwest comer of the room and consisted of perpendicular alignments of 

pestholes in the room floor, forming a box in the room comer. The bin in Room 145 is 

different; it seems to have been lined along the bottom by vertical slabs set into the room 

floor. The third example of a jacal storage bin comes from Room 27 in Room Block 2. 

This feature consists of a series of stone lined postholes; however, because there is only 

one line of postholes, it may be a jacal partition wail rather than a storage bin, and it, too. 

is located in the southwest comer of the room. The fourth jacal bin was found in Room 

183 in Room Block 2. It consists of four postholes in a square arrangement less than I m 

apart in the northeast comer of the room. However, apart from the postholes, no other 

evidence for feature was reported. Finally, a stone platform in the southwest comer of 

Room 143 may be the rerrmant of a fifth example of these jacal bins. Although there is 

no associated posthole pattern, the platform is similar to the jacal bin with the flagstone 

floor cited by Haury (1934:49). 

Haury's third type of storage bin consists of a clay-lined coiled basket which he 

found in Room 16B (Haury 1934:49). However, the poor preservation at Grasshopper 

and the high clay content of the soil composing the room fill would have made the 

identification of this type of feature extremely difficult. Lx)cation of these features on a 

second-story room floor, as in the example given by Haury, would further hinder any 

identification. 

Similar features called granaries occur in high frequency in the Tonto Basin to the 

west of Grasshopper where they are encountered as circular platforms constructed of flat 



stones or cobbles (for example, Craig and Claric 1994:103; Elson 1994:236; Jacobs 

1997a:83, 1997b: 127; Undauer 1995:141, 1996:128; Vanderpot 1994:154). Many of 

these features support the preserved remains of burned, clay-lined basketry or basketry 

impressions in clay (Craig and Clark 1994:103; Lindauer 1996:845-6). Although it is 

rectangular, the stone platform from Room 143 at Grasshopper could have been a similar 

feature. At least one example of a rectangular granary pedestal was documented at the 

Griffin Wash site in the Tonto Basin (Swartz and Randolph 1994:381). 

Further discussion of floor features and assemblages is beyond the scope of this 

discussion of Grasshopper architecmre. Several past studies have relied on analyses of 

floor feamres and assemblages to draw inferences about prehistoric behavior at 

Grasshopper (Ciolek-Torrello 1978, 1984, 1985; Ciolek-Torrello and Reid 1974; Reid 

and Whittlesey 1982; Rock 1974; Triadan 1989, 1994, 1997), and these analyses are used 

to support the architecmral inferences made in Chapter 6. 

Preroom Surfaces 

E^or to aggregation in the fourteenth century, the Grasshopper locale was the site 

of an earlier Pueblo in occupation that was probably similar to nearby Chodistaas and 

Grasshopper Spring Pueblos (Chapter 3). Evidence in the form of ceramics and wall 

segments found beneath some of the Pueblo IV period rooms attest to an earlier 

occupation of the site between A.D. 1275 and 13(X) (Reid 1989:83). The only definite 

examples of prefourteenth century architecture recorded in the excavation notes come 

from the southeast comer of Plaza 1 and from Room 14 in the same general area. In 
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Room 14, a subfloor wall segment was recorded south of, and running parallel to, the 

north wall of the room (Figure 4.34). 

Later excavations in the comer of Plaza I (Plaza Section 501) recorded an 

additional wall segment located approximately 0.50 m to the west of, and roughly parallel 

to, the west wall of Room 20. The excavators described this wall as dismanded to its 

foundations. This wall segment and the one recorded under Room 14 probably represent 

the west and south walls of a room predating the fourteenth century expansion of 

Grasshopper (Figure 4.34). A failure to locate the remainder of these walls could reflect 

their partial location under existing walls, and either incomplete subflooring in Room 20 

or total dismantling of the underlying wall by Room 20's builders, which is more likely. 

The prefourteenth cenmry walls were undoubtedly exploited for building materials as 

they were leveled for constraction of later rooms. The location of this single room is 

consistent with the hypothesis that locals constructed Room Block 2 (Chapter 6). 

Additional wall segments probably underlie the unexcavated rooms to the northeast of 

this area. 

In addition to the data from the comer of Plaza 1, a pit house found beneath the 

floor of Room 113 in Room Block 5 suggests a possible earlier use of the Grasshopper 

locality". Unfortunately, this pit house contained very little information about its 

occupation and because it is an isolated example, it does not add much information about 

the prefourteenth century occupation of Grasshopper Pueblo. 

' At Point of Pines Pueblo inunigrants are hypothesized to have lived in temporary pit structures before or 
during the construcuon of masonry rooms in the late A.D. 1200s (Lindsay 1987; 193). A similar strategy 
could account for the pit structure under Room Block 5 at Grasshopper. The architectural characteristics of 
both Room Block 5 and nearby Room Block 1 are consistent with the activities of immigrants (Chapter 6). 



195 

Room 
/ 20  

/ / 
/ / 
/ / 

Room 
306 

Room 
193 

Room 
14 Room 

308 

Room 
197 

meters 

Figure 4.34 E'ueblo HI period walls under Room Block 2. 
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Although an earlier occupation of the locale produced a proportion of the preroom 

features found at Grasshopper, most of them result from the use of extramural areas 

contemporary with the fourteenth century occupation of the site. As discussed in Chapter 

5, the main pueblo at Grasshopper grew by accretion from eight core construction units. 

The exterior spaces around these early units were used intensively and appear to be 

riddled with numerous features, especially hearths and pits. These extramural areas were 

also used as cemeteries. Through time, rooms were built over extramural activity areas 

and cemeteries, creating the abundance of subfloor feamres and adult burials found 

during subfloor excavations in the rooms (Reid et al. 1989:806). Although most predate 

room construction (Reid et al. 1989), burials are not always clear markers of preroom 

habitation surfaces because infants were often interred in late abandoned room floors and 

some adults were buried in early abandoned rooms. In addition, bird and other animal 

burials were also not counted as features because they, too, were likely interred into room 

floors. For example, subfloor excavations in Room 246 in Room Block 3 yielded several 

bird burials including both hawks and macaws. 

Figure 4.35 shows the distribution of known preroom features in relation to core 

architecture at the site. As this figure clearly shows, no features suggestive of use 

surfaces are recorded beneath core architecture. The only exceptions are Room 345 in 

Room Block 8 and all of the core Rooms of Room Block 5. However, in the former case. 

Room 345 was once an extramural space in the open end of a three-walled carport. 

Because this room was separated from Room 353 by the addition of two partition walls 

and no bounding walls, it is, by necessity, classified as core architecmre. In the latter 
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Figure 4.35 Distribution of nonburial subfloor features in relation to core construction 
units (room block locations not to scale). 
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case, there is significant evidence for prercx)m block use the area under Room Block 5, 

including a pit house. Preroom features here were either constructed as part of the use of 

the pit house or are associated with the activities of the early occupants of Room Block 1. 

Several areas of the site exhibit intensive use of extramural areas. This is 

especially true of the area around the Great Kiva, once Plaza 3. The rooms around the 

Great Kiva are literally filled with subfloor hearths, pits and other features (including 

burials) suggesting intensive preroom use of the space between the two core construction 

units. The same is true for the area north of the core construction unit in Room Block I 

(Chapter 5). Overall, the distribution of subfloor features is usefiil for identifying areas 

of intense extramural activity; however, lack of excavation in many of the core 

architectural units limits the usefiilness of subfloor feamres as indicators of core versus 

noncore construction. 

COMMUNAL SPACES 

Plazas and Extramural Areas 

Grasshopper's three plazas are architecturally unremarkable. The plazas lack a 

single prepared surface but were focal points for activity, evident in the number of 

features and burials recovered from these areas (Whittlesey et al. 1982:29-30). 

Grasshopper's plazas were not planned but were enclosed by surrounding architecture as 

the site grew around them. Site growth patterns suggest that the plazas, though 

unplanned, were always central to the community and that early site construction was 

directed toward demarcating public areas (Riggs 1994a:81). 
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The large central Plaza 1 measures 750 m". Plaza 2 is 152 m", and Plaza 3-Great 

Kiva measures 185 m" (Table 4.26). All of these measurements exclude the three 

corridors; the southern corridor into Plaza I. the corridor connecting Plazas 1 and 2 and 

the eastern corridor into Plaza 2. Another important point about the plazas at 

Grasshopper is that, except for Plaza 3, rooms were constructed inside the plazas 

relatively late in the occupation of the site (i.e. Room 438 was built in Plaza 2 between 

1331 and 1340; see Graves 1991; Riggs 1994a). As is evident from this late infilling, the 

plazas seen on the site map today were not static public spaces. The plazas in which 

many of the inhabitants of Grasshopper interacted looked very different at any given 

point in time from those portrayed by the modem site plan. 

Table 4.26 Metric characteristics of formal communal spaces. 

Length Width Area, .\rea2 
Plaza 1 27.13 25.63 695.34 750.37 
Plaza 2 16.10' (15.17) 10.14' (11.97) 163.25'(181.58) 152.25 
Plaza 3/Great Kiva 14.88 12.22 181.83 185.16 

'due to the irregular shape of the space, maximum continuous wall length is used and mean dimensions are 
shown in parentheses. 
Areai - length x width. Areai - polygon measured by .AutoCAD*. 

This reveals one danger of approaches like those described by Hillier and Hanson 

(1984) when applied to sites without a well-understood site growth history. The 

apparently static spaces portrayed on the final site plan can be misleading in communities 

like Grasshopper, where rapid population influx continually altered the form of exterior 

space at a fairly rapid rate (Chapter 5). As ever-developing organisms, pueblo villages 
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like Grasshopper are not amenable to studies that focus on static architectural 

characteristics. 

The Great Kiva 

The size and the form of Grasshopper's great kiva is comparable to similar 

structures at other large, late aggregated sites in the central mountains (Table 4.27). 

Rectangular great kivas such as the one at Grasshopper have been excavated at three 

other large mountain pueblos. These include Turkey Creek Pueblo and Point of Pines 

Pueblo in the Point of Pines region (Figures l.I and 3.1; Gerald 1957; Haury 1989; 

Johnson 1965) and Kinishba Pueblo located southeast of Grasshopper near Fort Apache, 

Arizona (Figures l.l and 3.1; Baldwin 1934, 1938; Cununings 1940; Haury 1950). One 

additional rectangular great kiva was recorded at Hooper Ranch Pueblo in the Upper 

Little Colorado area (Figure 1.1; Martin et al. 1961). However, because it was not 

excavated, the great kiva at Hooper Ranch Pueblo does not add much to our 

understanding of these features. The Great Kiva at Grasshopper is the smallest of those 

listed in Table 4.27, but aside from Turkey Creek Grasshopper is also the smallest site. 

The Great Kiva at Turkey Creek is only slightly larger than the Grasshopper example 

and, given the differences in local culture history, it may have served a different function 

(Riggs 1994b; Chapter 6). 

All great kivas of this type are rectangular rather than square and all are entered 

through a break in the eastern wall (except Kinishba, which is entered through the south). 

All of these structures contained a fire pit and a foot drum (although it is not clear 
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whether Kinishba contained a foot drum) and all were presumably roofed. Only 

Kinishba's great kiva contained a bench, suggesting that benches were not common 

features in these late Mogollon great kivas. These structures are ail incorporated into the 

enclosing room blocks and in most cases appear to have been converted into a ceremonial 

structure after the area had served as a plaza space. It is unclear whether these acted as 

formal plaza areas, but at least in the case of Grasshopper, these areas were used 

intensively prior to construction of the great kiva. 

Table 4.27 Comparison of metric characteristics from excavated, rectangular great kivas 
in the Arizona mountains. 

Site Name Site 
Number 
(ASM) 

Number 
of 

Rooms 

Length Width •Area Entry Source(s) 

Grasshopper .\ZP:14:1 500+ 14.88 12.22 181.83 East This Study 
Kinishba AZ V:4:l 800 18.80 17.60 330.88 South Cummings 1940; 

Haury 1950 
Point of AZW; 10:50 800+ 15 JO 13.80 213.90 East Gerald 1957; 
Pines Haury 1989 
Turkey AZW:9:I23 335 16.00 12.00 192.00 East Johnson 1965; 
Creek Lowell 1991 

The Great Kiva at Grasshopper is a large rectangular structure situated between 

the two large core units of Room Block 2. It measures approximately 15 m north-south 

by 12 m east-west and encloses 182 m~. An open doorway connecting Room 16 (located 

at the southwest comer of the structure) to the Great Kiva may have been used to gain 

entry into the space. The room is small and absolutely feamreless, suggesting that it may 

have functioned as a vestibule (Thompson and Longacre 1966:263). It is also possible. 
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based on modem Hopi kivas, that there was a roof entry into the structure. However, this 

caiuiot be confirmed based on the available evidence. 

The floor of the Great Kiva contains twelve pestholes arranged in two north-south 

oriented rows with an average post-to-post spacing of just under 3 m. The two rows of 

pestholes are an average of 4.5 m apart, and the two end posts on either row rest almost 

against the north and south walls (Rgure 4.36). The pestholes on the structure floor 

attest to the fact that it was roofed; however, the manner of roof construction was net 

evident from materials recovered during the excavation of the structure. The roof 

reconstruction proposed here is the most logical, accounting for the location of the 

pestholes, length of spans, and the presence of existing architecture and new architecmre 

at the time the Great Kiva was roofed. 

In roofing the Great Kiva the primary beams were run across the short axis of the 

structure and were anchored to the masonry walls on the east and west sides as shown in 

Figure 4.37. Secondary beams were set on top of and at right angles to the primary 

beams (Figure 4.37). This solution allowed the primary beams to be anchored to the 

masonry walls on either side of the strucmre while minimizing the span of the secondary 

beams. 

Considering the construction sequence of Room Block 2, this interpretation also 

explains the support pests adjacent to the north and south walls. These pests were 

necessary because the rooms to the north and south of the Great Kiva were existing 

structures, which prohibited the anchoring of beams to the walls (without significant 
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Figure 4.36 Plan view of the Great Kiva. 
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remodeling). Because the north and south walls could not be tied to additional lines of 

primary beams were necessary to support the ends of the secondary beams. 

If the primary beams had been oriented along the long axis, they would not have 

been anchored into the masonry walls of the structure. The short axis orientation 

proposed here supports the ends of the beams on top of walls that were constructed at the 

same time as the Great Kiva was converted from Plaza 3 (Figure 4.37). This 

reconstruction is supported by the fact that rooms on either side of the structure were part 

of two approximately contemporaneous construction units (Riggs I994a;64, Table 6). In 

this interpretation of Great Kiva roof construction, the span of individual primary beams 

is held at approximately 4 m (the same as the average Grasshopper room) and the smaller 

secondary beams are kept to a length of about 3 m. This provides a more stable and well-

supported roof structure than if the orientation of the beams was switched and the 

secondary beams spanned 4 or more meters. 

Dating the conversion of the Great Kiva has been a point of debate among 

Grasshopper researchers in the past (Graves 1991:108 cf. Reid 1989:83). The roofing 

plan advanced herein supports an earlier conversion date by proposing construction 

contemporary with rooms that enclose it to the east and west. The roof structure had to 

have been anchored to these walls and it seems unlikely that beam sockets were punched 

into existing walls on the east and west and not on the north and south, where posts 

adjacent to the walls suggest that a more efficient method of roof support was used. A 

conversion date after A.D. 1340, as proposed by Graves (1991), would have required 

reconstruction of almost 30 linear meters of wall, whereas the earlier date dictates a more 
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efficient and constructive scenario: that the Great Kiva was demarcated and roofed as a 

single construction event in the late A.D. 1320s or early A J). 1330s (Chapter 5). 

Figure 4.37 Construction sequence for the Great Kiva. 

CONCLUSIONS 

This presentation of the Grasshopper architectural data synthesizes the results of 

more than 30 years of continuous research and data collection at the Grasshopper site. 

Because the majority of these data have never before been described in print, the 

description and analysis of the architectural data provides new information about life in a 

constantly changing pueblo community. However, they demonstrate the complex nature 



206 

of the archaeology of pueblo architecture. For example, the extended discussion of 

blocked doorways highlights issues of equifinality for one class of architectural 

information and questions the assumption that doors simply connect two interior spaces, 

which is logical but may be unfounded in some cases. The issue of estimating second-

story rooms, even in excavated spaces, was also explored. The nature of wall collapse 

and room construction was found to combine with variables such as sedimentation rates, 

trash disposal rates, and underlying topography to complicate what seems to be a 

relatively straightforward relationship between standing wall height and the number of 

stories. This analysis demonstrates that assessing the number of stories in a ruined 

pueblo is conjecmral at best unless excavation data are available. 

Another component of the above description was a series of predictions about 

architecmral forms using data from other ruined and modem pueblos. Incorporation of 

these data helped to fill in gaps in the architecmral record at Grasshopper and allowed a 

more complete reconstruction of the architecture of Grasshopper Pueblo. In the 

following chapters. Grasshopper's architectural data are used to make statements about 

past behavior that go beyond simple description. Formnately, past research based on 

other material classes is available to help verify and amplify the conclusions drawn from 

the Grasshopper architectural data. Important concerns in the following chapters include, 

developing an intrasite growth sequence and chronology (Chapter 5), and highlighting 

some of the relationships between architecmre and past behavior (Chapter 6). 



207 

CHAPTERS 

PUEBLO GROWTH AND INTRASITE CHRONOLOGY 

It has been noted several times in the preceding pages that pueblo architecture is 

not a static manufactured artifact, but rather an artifact that is analogous to a living 

organism. Nowhere is this more obvious than in the growth sequence developed for 

Grasshopper Pueblo. Growth has always been a central theme of Grasshopper research. 

Room excavation data and data collected by the Cornering and Growth Projects (Chapter 

3) have been used in the past to reconstruct the occupational history of the Grasshopper 

conmiunity (Reid 1973; Reid and Shimada 1982). Reid's community growth model, 

suimtiarized in Chapter 3, is predicated on a Construction Phase Model for the main 

pueblo that relies on these data (see below; Reid 1973; Reid and Shimada 1982). In the 

following pages, recent revised construction date estimates provided by Graves (1991) 

are applied to Reid's Construction Phases to refine Grasshopper Pueblo's growth 

sequence and intrasite chronology. Although this does not significantly alter Reid's 

original periodization scheme, it does provide greater temporal resolution for numerous 

events in the development of the community. Beyond these temporal issues, the 

following discussion also provides a model or map of community settlement that 

highlights the complex nature of pueblo architecture while portraying the development of 

the organism that was fourteenth-century Grasshopper Pueblo. 
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BOND-ABUT AND WALL FACE ANALYSIS 

The analysis of bond-abui patterns has long served as the principle means of 

building construction sequences in the Southwest (E)ean 1969; Graves 1982, 1983; Haury 

1934; Lekson 1984; Prudden 1914;50; Rinaldo 1964; Rohn 1971; Wilcox 1975, 1982). 

Bond-abut analysis is based on the observation that two walls joined in a bonded comer 

represent a single construction event whereas an abutted comer indicates either a later or 

a contemporaneous wall addition. One of the early goals of the Comering Project was to 

obtain bond-abut data to develop a construction sequence for Grasshopper Pueblo 

(Longacre and Reid 1974; 18; Wilcox 1982; 19). Bond-abut maps for all of the 13 room 

blocks at Grasshopper are provided in Chapter 4 (Figures 4.7 and 4.8). 

Because walls are subject to a wide range of cultural and natural formation 

processes (Schiffer 1987), bond-abut relationships alone are not sufficient to accurately 

assess the architectural relationships necessary to the development of a construction 

sequence. Remodeling can have dramatic effects on original comer relationships at a site 

(Wilcox 1982;22). Walls are often remodeled, rebuilt, and replastered; in some cases, 

these processes can be quite extensive (Ferguson et al. 1990). In addition to the complex 

human behaviors that alter walls, natural decay processes can further obscure comer 

relationships. 

In response to the ambiguities inherent in wall comer relationships, wall face 

analysis was used at Grasshopper to further clarify the relationships between different 

architecmral units. Wall face analysis assumes that walls are constructed from the 

outside of a stmcture rather than from the inside. This behavior creates a wall with a 
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smooth exterior face and a rough interior face because the exterior face acts as a 

construction plumb line (Reid and Shimada 1982:14; Rinaldo 1964:49; Rohn 1971:26)'. 

Given that rooms are added to the exterior of existing architecture through time, a smooth 

faced wail within a room was almost certainly once exterior, and the space enclosing it 

was added later. As with bond-abut analysis, remodeling and wall decay impact the 

ability to recognize smooth and rough wall faces. However, unless a wall completely 

collapses or is entirely reconstructed, these processes do not affect wail face analysis to 

the extent that they influence comer relationships. The Grasshopper Pueblo wall face 

data are provided in Chapter 4 (Figures 4.5 and 4.6). 

THE MUN PUEBLO AND THE CONSTRUCTION PHASE MODEL 

Analysis of bond-abut and wall face relationships in the main pueblo identified 

127 construction units and core construction units (Reid, personal communication 1994). 

A construction unit is defined as a set of room spaces, built as a single construction 

episode, that share a continuously bonded wall (Reid 1973:106, Reid and Shimada 

1982:14). A core construction unit stands alone, independent of any other architecture 

and acts as a focal point for subsequent additions (synonymous with Wilcox's (1975:133) 

"core structure"). Finally, a room block is a set of contiguous construction units spatially 

separated from other architecmral units (Reid 1973:106). Although thirteen room blocks 

are recognized at Grasshopper, Reid's Construction Phase Model addressed only the 

' Although this assumption holds at Grasshopper, at sites in Tsegi Canyon, masonry techniques and wall 
faces are dependent upon room function (Dean 1969:27-33). 
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main pueblo and, as a result, the bulk, of this discussion focuses on the growth of this 

portion of the site. 

To track conmiunity growth at Grasshopper, Reid organized the construction units 

in the main pueblo into fourteen construction phases (Reid 1973; Riggs 1994a). The 

sequence of construction units by construction phase is based on dependency 

relationships among construction units. All units of a given construction phase depend 

directly on units of the inunediately preceding phase. A single construction phase 

incorporates all of the construction units added at the same point in the relative sequence 

regardless of their location in different room blocks (Reid and Shimada 1982:14). For 

example, all core construction units are assigned to Construction Phase 1; all construction 

units added to the core units are assigned to Construction Phase 2, and so on (Figure 5.1). 

Because this is a relative ordering, the relationship between construction units of a given 

phase is only a classificatory one (Dean 1969:198). The absolute date of a particular 

construction unit's addition is independent of its construction phase designation. 

The major events in the construction history of Grasshopper's main pueblo are 

briefly summarized with reference to the fourteen relative construction phases. During 

this discussion, absolute comtemporaneity is assumed for each construction phase. Then, 

the tree-ring dates will be incorporated to build a chronology for the main pueblo. These 

first two sections summarize an earlier study of pueblo growth. For a more in-depth 

account of community growth at Grasshopper see Riggs (1994a). After reviewing main 

pueblo growth, the discussion turns to the outliers, and incorporates data not used in the 

original study of pueblo growth (Riggs 1994a). 



211 

"i 

• ] 

• • 

d! 

a\li  
"=« [? ° ^ /D' 

m 

^5^ 

Cf Existing Architecture 

f New Architecture 

so 
i 
1 
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Relative Site Growth 

Construction Phase 1 represents the founding of the Pueblo IV period component 

of the Grasshopper conmiunity. In this phase, the main pueblo was composed of eight 

spatially distinct core construction units. Four of these units acted as nodes for 

architectural additions in subsequent early growth. Construction units in these earliest 

phases were generally large and expanded outward from the four construction loci in 

trajectories incorporating the central open areas that later became the plazas (Figure 5.1). 

In contrast to these active construction loci, the four remaining core units remained 

inactive throughout the early construction phases. The inactive units were either not 

contemporaneous with, or were not socially linked to, the four active construction loci. 

By Construction Phase 4, one of the inactive units was incorporated into what became 

Room Block 3, signifying either new construction or a perhaps a change in social 

relationships among the inhabitants of the existing architectural units. Single room 

additions also became more prevalent at this point in the construction sequence. By 

Construction Phase 5. Room Block 3 had elongated to bound Plaza 1, and Room Block 2 

was fully consolidated with the linkage of its two active construction loci. 

Construction Phases 6 and 7 are marked by a sudden decline in the number of 

added rooms. Growth was complete in Room Block 2 by Construction Phase 7 and 

further consolidation occurred in Room Blocks 1 and 3, leaving only four room blocks in 

the main pueblo. By this point in the relative sequence, single room additions were as 

common as multiple room construction units and much of the new construction was 
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restricted to the outer margins of the room blocks and to the plaza areas. The final 

consolidation of Room Block 1 occurred in Construction Phase 9. and all subsequent 

growth took the form of single room additions in Room Blocks I and 3. 

Several trends in the sequence are evident when relative growth is represented 

graphically (Figure 5.2). The organization of construction data without absolute dates 

warrants a cautious interpretation of the patterns observed. Growth in two spatially 

distinct areas should not be expected to progress at the same rate as is implied when the 

three room blocks are grouped together. For example, the construction sequence 

indicates that only four of the initial eight construction units were active construction loci 

for periods in the relative sequence. Because this is the case at an intraroom block level, 

growth in the main pueblo cannot be expected to progress universally at a single rate. 

This point is well illustrated when the construction sequence is divided by room block 

(Figure 5.2). 

Growth in individual room blocks exhibits the same general trends as overall 

main pueblo growth. Early construction in all three room blocks was rapid and consisted 

of large construction units. This rapid early expansion was followed by a period of 

slowed growth. However, when separated by room block, the construction sequence is 

more complex than when displayed for the main pueblo as a whole. The histograms in 

Figure 5.2 reveal how overgeneralizing construction data can distort spatial and temporal 

building trends. Viewing the data at a finer scale reveals that room blocks can 

consolidate from more than one spatially discrete locus rather than from a single node. 

Homogenizing these individual loci into a single typological unit (the "room block," the 
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"main pueblo," or the "site") ignores spatial patterning in construction and lumps 

together room additions that may not be spatially or temporally related. As an example, 

all three room blocks exhibit a substantial peak in Construction Phase I, which is pardy a 

result of the typological homogenization of noncontemporaneous core construction units. 

An additional temporal phenomenon that may be overlooked at a broader scale is 

that the rate of growth from a single node is not equal in all directions. For example, two 

Constmction Phase 4 units added to the same locus in Room Block 2 have 

nonoverlapping date ranges of 1298 to 1321 and 1323 to 1333 (see below). Collapsing 

these nonoverlapping events into a single phase misrepresents acmal temporal growth. 

Throughout the construction sequence, there was a dichotomy in the size of 

construction units between small, single-room additions, and large units composed of 

three or more rooms. From the beginning to the end of the relative sequence, the number 

of large units decreased while the frequency of smaller units increased (Figure 5.3). 

Long-standing models of aggregation at Grasshopper attribute early community growth 

to immigration and later construction to the budding off of households as part of the 

domestic cycle (Ciolek-Torrello 1978; Longacre 1975. 1976; Reid 1973; Reid and 

Shimada 1982; Tuggle 1970). The decrease in the average size of construction units 

supports this interpretation. Even without this support, common sense dictates that five-

room construction units result from different behaviors than single-room units. The 

extent to which the spatial and temporal trends described above can be attributed to this 

particular phenomenon warrants further investigation, but these data suggest a 

demographic shift as one source for the intricacies in the construction sequence. 
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Figure 5.3 Relative frequency of large v. small construction units. 

Overall, the relative construction data reinforce the notion that pueblo growth is a 

highly complex process. The sequencing of construction units into construction phases 

provides a concise and essential tool for organizing otherwise enigmatic data. Examining 

the construction phase data by room block reveals that each is an amalgam of spatial, 

temporal, and behavioral variability that cannot be understood without excavation and 

proper documentation of internal architectural variability. Having described relative site 

growth and addressed some of its intricacies, the analysis turns to the absolute 

construction dates. 
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Tree-Ring Dates 

Alone, the relative ordering of wall construction provides no way of estimating 

the temporal hiatus between existing architecture and subsequently added rooms (Wilcox 

1975). Assigning absolute dates to the construction sequence just described provides an 

understanding of the temporal relationships among spatially discrete construction loci. 

Formnately, because the constmction of wooden roofs is a typical component of pueblo 

rooms, the application of dendrochronology provides absolute construction dates (Dean 

1978; Haury 1935). Unformnately, in open-air sites like Grasshopper, constmction 

timbers are almost always inaccessible without excavation and, even then, are seldom 

preserved unless the structure's roof was burned. 

Ceramics from Grasshopper firmly place the major occupation of the site in the 

fourteenth cenmry; however, the poor preservation of wood remains has hampered efforts 

to assign precise dates to most of the construction events at the site. In spite of the fact 

that more than 2(XX) dendrochronological samples were collected from Grasshopper 

Pueblo, only 164 of these provided dates. Of these, only one sample represented a 

cutting date (Dean and Robinson 1982:48, Table 8.1). Unfortunately, the occurrence of 

this sample in Oven 2 increases the probability that it represents "dead wood" (Schiffer 

1986). Regardless, its nonarchitectural context renders this sample useless for dating 

room construction. 

Because of the lack of cutting dates and the poor quality of samples in general. 

Dean and Robinson's analysis of the tree-ring material only assigned construction dates 
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to two events in Grasshopper Pueblo construction. The earliest event they could date was 

the roofing of the southern corridor into Plaza I, which occurred at A.D. 1320 or slightly 

later (Dean and Robinson 1982:47). Conversion of Plaza 3 into the Great Kiva was the 

last event that they could place in time. Dean and Robinson could speculate only that this 

occurred sometime late in the sequence (Dean and Robinson 1982:47). 

The vast majority of Grasshopper's tree-ring dates are "w" dates, indicating that 

the outer ring on the specimen is an undetermined distance from the original outer ring 

(Dean and Robinson 1982:Table 8.1) and that the date is a noncutting date. Figure 5.4 is 

a stem and leaf plot (Ahlstrom 1985:62-63) of the raw tree-ring dates from Grasshopper 

Pueblo and includes the 164 dates provided by Dean and Robinson (1982:Table 8.1) and 

the 15 tentative dates included in Graves' ring loss analysis (Graves 1991:104). Figure 

5.4 confirms Dean and Robinson's (1982) assessment of the Grasshopper tree-ring 

sequence. Applying the principles of date clustering (Ahlstrom 1985; Bannister 1962) 

dates the majority of construction at the pueblo to post A.D. 1300. The peak in the first 

decade of the fourteenth century is best interpreted as founding and early population 

movement into the community. Dates earlier than this reflect either reuse activities, 

sample deterioration, stockpiling, or the use of dead wood (Ahlstrom 1985:67). The 

small cluster of dates in the I270's may represent reuse of beams from the earlier 

occupation of the locale, although the deterioration of samples cannot be discounted as a 

possible source of this anomaly. As mentioned above, the single underlined cutting date 

comes from a nonarchitectural context in one of the masonry ovens east of Room Block I 

and probably reflects the use of dead wood for fuel. Dates later than the large cluster in 
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the early I300's reflect continued construction and repair activities at the site until its 

abandonment sometime prior to A.D. 1400. 

Following Ciolek-Torrello (1978:80), Grasshopper's tree-ring dates were plotted 

as a cumulative density histogram. Systat was then used to fit a curve to this plot. As 

noted by other Grasshopper researchers, the tree-ring dates approximate a logistical 

growth curve (Ciolek-Torrello 1978:80; Reid 1989:83) suggesting nonuniform, density 

dependent growth processes at the site (Eighmy 1979). A similar plot was created for the 

addition of construction units through time as an initial step in determining the fit 

between the tree-ring dates and the main pueblo construction sequence. Once again, a 

curve was fit to the cumulative growth histogram and these data also portray a logistical, 

or nonuniform growth trajectory (although somewhat truncated at the establishment end). 

Figure 5.5 provides a side-by-side comparison of the relative room addition curve and the 

tree-ring curve. As Figure 5.5 demonstrates, the two ways of estimating growth are very 

similar, suggesting a good fit between the relative sequence and the tree-ring dates. The 

shape of the relative curve corresponds well with the tree-ring growth curve. Apart from 

size differences, the two curves could be overlaid if Construction Phase I on the relative 

curve were placed between A.D. 1290 and A.D. 1300, where logistic growth begins 

(Ciolek-Torrello 1978:80). Given the apparent closeness of fit, how do individual tree-

ring dates compare to the growth sequence described above and what can the 

combination of these two data sets say about the intrasite chronology at Grasshopper? 
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Corrected Tree-Ring Dates and Construction Date Estimates 

Recently, Graves undertook a reanalysis of Grasshopper's tree-ring dates (Graves 

1986, 1991). Graves' method for estimating ring loss from dendrochronological samples 

provides a probable construction date range for several rooms. The intent of Graves' 

analysis was to provide a means of estimating the gap between the dated event (the last 

preserved ring) and the reference event (the death of the tree) (Graves 1991:85; Dean 

1978). Ultimately, Graves sought to relate the last dated ring to the target event (room 

construction). Graves' method refined S. Plog's (1977, 1980) technique for estimating 

ring loss. To account for the shortcomings of Plog's method, the tree-ring samples were 

separated by species and only samples from the same general region and time period 
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were used (Graves 1991:89). These samples consisted of material from several pueblo 

period sites in the mountains of east-central Arizona, including Grasshopper. 

Through comparison with the estimator group of 38 sites. Graves determined that, 

with the exception of Douglas-fir. the Grasshopper series is typical in the mean number 

of rings present as well as in patterns of wood use behavior (Graves 1991: lOl-l 12). 

Combining his technique for estimating ring loss with the traditional methods of tree-ring 

analysis of date clustering and date overlap (Bannister 1962; Douglas 1935; Haury 1935), 

Graves generated ranges of possible constmction dates for each room containing dated 

tree-ring specimens at Grasshopper (Graves 1991:Table K). The following discussion 

provides a construction chronology for the main pueblo by summarizing an earlier 

analysis that merged Reid's Construction Phase Model with Graves' construction date 

estimates (Riggs 1994a). 

METHOD FOR DATING CONSTRUCTION UNITS 

Although Graves' date estimates improve the resolution of Grasshopper 

construction dates, individual construction events can never be assigned a single calendar 

date. Following Smiley (1955) only time placement is possible for the construction of an 

individual room or construction unit (Figure 5.6). 

Given that a construction unit is a set of absolutely contemporaneously 

constructed rooms, a single dated room ftimishes the construction date for the entire 

construction unit. Thus, Graves' construction date estimates not only apply to individual 

rooms but to the construction units containing those rooms. Further, because 



construction events are assigned temporal intervals rather than absolute dates, each 

construction unit has an initial construction date - the earliest possible date that the 

construction unit could have been built; and a terminal construction date - the latest 

possible construction date. As all architectural additions are dependent on a few core 

construction units, the spatial relationships among construction units are essential to 

assigning time placement to undated, and even unexcavated, rooms in the main pueblo. 

El E2 E3 TO 

—- DURATION UNKNOWN JjC DURATION UNKNOWN  ̂ DURATION UNKNOWN  ̂

RELATIVE PLACEMENT OF EVENTS 1 (Ei) TO EVENTS 2 & 3 - RekTs Construction Phase Model. 

nWrnfTH DURATION 13-1S.2 
I 1 1 1 1 I "I I 1 1 1 1 1 1 1 1 1 f 1 1 1 

20 IS 18 17 18 IS 14 13 12 n 10 9 S 7 S S 4 3 2 1 

TIME PLACEMENT OF Ti - This Study. 

Ti To 
|€ DURATION 1X6  ̂

I I I I I I r I I I I I I I I I I 1 I I I 
20 19 18 17 18 IS 14 13 12 11 10 9 a 7 8 5 4 3 2 1 

ABSOLUTE PLACEMENT OF Ti. 

Figure 5.6 Types of archaeological time, after Smiley 1955:20. 

A terminal date of a dated dependent unit provides a terminal construction date 

for all of the units on which it is dependent (Riggs 1994a:65-82 for an in-depth 

discussion of the methods and application to Grasshopper construction). Following this 

logic, all architecture dependent on a single dated unit assumes the initial date of that unit 
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as its initial construction date (of. Wilcox's (1975:133-139) transivity principle). As 

noted above, architecture added independently of both prior and subsequent dated 

construction units presents significant problems for dating construction. For example, all 

construction units added to Room Block I are independent of those added to Room Block 

2 and, as such, have no bearing on the construction of Room Block 2 (cf. Rohn 1971:40). 

Of the 127 construction units in the main pueblo, only 23 are directly dated by 

Graves' date estimates (Figure 5.7). Employing the principles above in an analysis of 

dependency relationships among construction units allows time placement for an 

additional 34 construction units yielding 178 terminally dated rooms in 57 construction 

units. The lack of dates from rooms at the end of the relative construction sequence in all 

three room blocks of the main pueblo limits the dating to some extent. Because of this 

limitation, arbitrary terminal construction dates had to be assigned to rooms from the 

outer margins of all three room blocks. 

Drawing on the observation that the size of construction units changes through the 

relative sequence (see above), two different terminal dates were assigned to construction 

units depending on their size. A two-room construction unit size cut off of was used 

because, beyond this threshold, and given the possibility of two room households 

(Ciolek-Torrello 1978), behaviors other than household expansion were most likely 

responsible for construction of larger room sets. Using only construction units dated 

within a 30-year range or less produced a date of A.D. 1345 for all constmction units 

greater than two rooms in size. The A.D. 1345 date comes from a six-room construction 

unit in Room Block 2, which is directly abutted by dated architecture terminally dated at 
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Figure 5.7 Dated rooms and other dated areas in the main pueblo. 
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A.D. 1344. This date is relatively late in the construction sequence of Grasshopper and is 

probably a conservative estimate of a point in time at which large construction units were 

no longer being added (see below for a less conservative estimate). 

For smaller one and two-room construction units, an arbitrary terminal date of 

A.D. 1390 was assigned to all undated units based on Graves' estimated latest 

construction date from the site. This date comes from Room 8 in the south end of Room 

Block 1 and again is probably conservative in terms of how late it assigns an end to 

construction of most rooms at Grasshopper. Small units that are abutted by large units all 

assumed a terminal date of A.D. 1345 rather than a A.D. 1390 date because of the 

principles of dependency discussed above. Application of these date estimates to the 

remaining undated architecture allows time placement of all 287 room spaces of the main 

pueblo (Figure 5.8). 

To summarize the results, 26 percent of the rooms in the main pueblo have 

construction date ranges of ten years or less, 34 percent have date ranges of eleven to 30 

years and the remaining 40 percent of the rooms have construction date ranges of greater 

than 30 years. Bias in the location of the dated rooms limits the ability of this method to 

provide higher resolution dates for many rooms in the main pueblo - yielding the large 

bars at the top of Figure 5.8. These limitations aside, it is still possible to assign date 

ranges to several important events in the constmction history of Grasshopper's main 

pueblo. 
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DATD^G CONSTRUCTION EVENTS 

Apart from the general chronological concerns just discussed, the combination of 

Reid's construction phases with Graves' construction date estimates allows time 

placement of numerous construction events. The following discussion highlights some of 

these events and addresses some of the intricacies of main pueblo growth. This is by no 

means an exhaustive treatment of the subject, and the reader is referred to Riggs (1994a) 

for a more detailed account. Differences in interpretation between the original discussion 

of this material (Riggs 1994a) and the current treatment are related to the incorporation of 

other architectural data that were not consulted at the time of the original analysis. 

Where discrepancies exist, the current interpretations are considered more reliable than 

the original analysis. 

Room Block 1 

Room Block I is the least adequately dated of the three main pueblo room blocks 

despite containing the largest sample of excavated rooms. This is partially an artifact of 

tree-ring preservation but is also a result of the spatial clustering of the excavations, 

which were biased toward the northern and southern ends of the room block. The 

northern portion of Room Block I is well dated and occurs relatively early in the 

sequence. The southern end of the room block also produces some dates but not for the 

core architectural unit (which was 100 percent excavated). Those rooms that are dated in 

the southern end yield the latest tree-ring dates at the site, including the outliers (Graves 

1991:105, Table IX). Unfortunately, the middle portion of the room block, outside of the 



229 

earliest units, was not sampled and growth in this area can only be conHdently assessed 

with respect to relative time. 

Establishment of Room Block I is documented to have occurred sometime prior 

to A.D. 1321 based on a Construction Phase 3 addition dependent on the north end of the 

large central core (Figure 5.1). Unfortunately, the core construction unit did not produce 

any dates; however, elsewhere I have assigned a founding date of A.D. 1305 to 1321 to 

Room Block 1 based on the above evidence and on comparison with founding dates in 

Room Blocks 2 and 3 (Riggs I994a:73). 

After the room block was established, growth proceeded to the west and north of 

the core construction unit at a rapid rate, as is demonstrated by terminal construction 

dates of A.D. 1321 and A.D. 1325 for Rooms 44 and 39 respectively. These rooms are 

Construction Phase 5 and 7 additions in the far northern portion of the room block. 

Growth of the room block to the south of the Phase 2 addition to the core probably 

proceeded along a similar trajectory; the construction units are all fairly large (Figure 

5.1). However, the lack of dated rooms from the central portion of the room block does 

not allow an assessment of this observation. Growth at the southern end of Room Block 

1 is vastly different in character than in other areas of the site. The inability to date the 

southern core unit limits an understanding of the exact processes of growth in this area. 

The fact that the six-room unit in the southern end is a core construction unit 

implies that it is early. This is further bolstered by the fact that subfloor excavations in 

this unit recovered no preroom activity areas (see Chapter 4, Figure 4.32). Two facets of 

growth in this southern area make it unique. First, after Construction Phase 3, rooms are 
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added only to the architecture associated with the northern core unit and only occur in 

one or two room units (most units are single room additions). This pattern is very 

different than growth in the rest of the site or even in the remainder of Room Block 1. It 

is an infilling process by which the southern core unit is slowly incorporated into Room 

Block 1. The other unique aspect of growth in this area is that the two dated rooms 

provide very late construction dates. Room 11 was added to architecmre dependent on 

the northern core in Construction Phase 4 and is dated by Graves at A.D. 1375 - 1395. 

Room 8 is a Construction Phase 11 room added to architecture dependent on both core 

units and is dated A.D. 1385 - 1400. These late dates combined with the apparently slow 

filling of the space between core units suggests late construction perhaps associated with 

household expansion in this part of the Room Block 1. It is also possible that the wood 

from these rooms represents repair timbers, later reoccupation of the site, or, because 

both dates are from Graves' list of "tentative dates," they could be inaccurate. One final 

piece of evidence in support of the late construction date comes from Room 100 where 

Dean and Robinson (1982:47) note that the unidentifiable assemblage of wood remains is 

unique to the site. This fits the anomalous growth pattern and late dating of the area and 

may suggest that the Grasshopper locale was either becoming deforested or depauperate 

in trees of sufficient size for construction, causing builders to incorporate nontraditional 

species as roof timbers (Dean and Robinson 1982:47). 
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Room Block 2 and the Great Kiva 

The founding of Room Block 2 occurred earlier than either of the other two room 

blocks of the main pueblo (Riggs I994a:75'). Establishment of the large 21 room core 

construction unit is dated A.D. 1298 - 1308 based on a single date from Room 164 

(Figure 5.1). This early date is supported by the dating of a Construction Phase 4 unit 

added to the southern end of the core with a date range of A.D. 1311 - 1321. 

Establishment of the southern core unit is not independently dated but is terminally dated 

by a Construction Phase 2 unit added to the north between A.D. 1313 and 1322. A pre-

1325 date for the southern core unit is further supported by dates for the roofing of the 

southern corridor into Plaza I. This roof was anchored to rooms in the southern core of 

Room Block 2 and was constructed between A.D. 1323 and 1325 (Figure 5.9; Riggs 

1994a:80). 

From the two core units, growth in Room Block 2 rapidly progressed to outline 

Plaza 3 and to form the eastern and western walls of the Great EGva. The discussion of 

Great Kiva construction in Chapter 4 suggests that the rooms on either side of the 

structure were built within a short time of one another and were designed to provide 

anchor points for the Great Kiva's primary beams. This implies that the construction of 

the Great Kiva was coincident with the addition of the two construction units on either 

side of it. Both are Construction Phase 5 additions (Figure 5.1). The eastern one was 

probably in place first, dating between A.D. 1313 and A.D. 1338, whereas the western 

one was added to complete the strucnire sometime between A.D. 1320 and 1330. 

Combined, these dates suggest that the Great Kiva was constructed sometime between 
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A.D. 1320 and AJD. 1338, most likely in the period from 1320 to 1330. This dating is 

consistent with the construction phase data but is counter to the date interpretations 

provided by both Dean and Robinson (1982:47) and Graves who suggest that the Great 

Kiva was constructed in Plaza 3 relatively late, between AJD. 1347 and A.D. 1360+ 

(Graves 1991:105, Table EX). These assessments are based on four dates from the Great 

Kiva and from a single date from Room 197. Elsewhere, I have suggested that these 

dates represent a remodeling episode (Riggs 1994a;78). Room 197 has five recorded 

floor surfaces and was apparently remodeled more than once during its occupation. Its 

final use was apparently as a ceremonial room (Chapter 6). The Great Kiva dating is 

based on 20 "vv" tree-ring specimens, six of which date to the fourteenth century. Of 

these six, four date late in the occupation of the site: one at A.D. 1336, two at A.D. 1347, 

and one at A.D. 1355. One of the problems with these dates is that their context within 

the structure is not reported and they could easily represent a single remodeling event or 

could be firewood. The other, related problem with the tree-ring material from the Great 

Kiva is that the structure fill was removed by backhoe, to just above the floor (Longacre 

and Reid 1974:15; Thompson and Longacre 1966:261-262), and the context of individual 

samples could not have been well controlled. Although the later date cannot be totally 

discounted, an earlier date, in the late 1320s or early 1330s, is more consistent with the 

architectural evidence. 

Overall, Room Block 2's growth rate is similar to that described in the north end 

of Room Block I. Most of the constmction units are large and, in this case, many have 

terminal dates, making Room Block 2 the most thoroughly dated of the three main room 
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blocks. In addition to this, the sequence in Room Block 2 is shorter than in the other 

room blocks, suggesting that it was completed rapidly relative to other areas of the site; 

however, second story rooms were probably added for a longer period than the ground 

floor rooms. The main limitations with assessing the completion of Room Block 2 are 

related to the lack of dates firom rooms added to the south and for the Construction Phase 

7 rooms added in Plaza I, north of the corridor. The latest dates (apart from those just 

discussed) for Room Block 2 come fn}m a Construction Phase 4 unit added to the 

northwestem part of the Room Block dated between A.D. 1332 to 1344. The addition of 

two more rooms in Construction Phase 5 to this unit demarcates the corridor between 

Plazas I and 2 and implies that these two areas may not have been physically separated 

until after A.D. 1332 (Figure 5.9). 

Room Block 3 and the Southern Corridor 

The central core unit of Room Block 3 contains the largest number of dated rooms 

of any construction unit in the main pueblo (Figure 5.1). Four of the five rooms in the 

unit were excavated and produced 18 tree-ring dates yielding a construction date range of 

A.D. 1307 to 1315. This sets the founding date of Room Block 3. Additions to this core 

unit, dated A.D. 1309 - 1328 (Construction Phase 2) and A.D. 1307 - 1315 (Construction 

Phase 3), further strengthen these dates and suggest rapid construction to both the north 

and south of the core unit. Subsequent additions to the north, east, and west cannot be 

assigned tight temporal placement because of an absence of dated dependent rooms in 

these areas prior to Construction Phase 8. This addition consists of a two room unit 
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adjacent to the far eastern core unit. It is dependent on all three of the Room Block. 3 

core construction units and, unfortunately, assigns a late terminal date range of AJD. 1331 

to 1340 to both the eastern and northern core constmction units. This suggests that Plaza 

2 was not completely outlined until at least A.D. 1330 (Figure 5.9). 

In contrast to the dating in the northern portion of Room Block 3, the southern 

end produces the tightest range of dates at the site. Critical to this is the dating of the 

construction of the roof over the southern corridor into Plaza 1. This event, as mentioned 

above, is terminally dated at A.D. 1325 (Graves 1991:105) and sets a temporal, and 

spatial limit on the southward expansion of Room Block 3. The construction unit to 

which the corridor roof was anchored (Figure 5.1) is a Construction Phase 5 addition to a 

construction unit (Construction Phase 4) dating from A.D. 1323 to A.D. 1333. Since the 

dependent (Construction Phase 5) unit was not added any later than 1325, based on the 

dating of the corridor, the constmction date range of the previous unit (Construction 

Phase 4) is compressed to A.D. 1323 to 1325. A series of construction episodes 

(Construction Phases 5 through 7) added to this unit is assigned a construction range of 

A.D. 1313 to 1323. However, because the unit they are dependent on was not in place 

until A.D. 1323 to 1325, they could not have been built before A.D. 1323. a date that 

corresponds to the terminal dale for these units. Finally, because the Construction Phase 

4 (A. D. 1323 to 1325) unit on which they are dependent could not have been built after 

the terminal date of these units, it too is assigned an initial and terminal date of A.D. 

1323. In this way, 12 rooms can be assigned a single year constmction date of A.D. 1323 
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and another five rooms and the roof over the southern corridor into Plaza I can be said to 

have been constructed between A.D. 1323 and AD. 1325. 

As to the remainder of the Room Block 3, no definitive statements can be made 

about growth. No rooms were excavated in the northwest portion of the room block 

where several single room constmction units could have been placed in time by the 

recovery of a date from one of the outer rooms. As mentioned, the core units bounding 

Plaza 2 have no initial dates, but were incorporated by A.D. 1331 or earlier, and no later 

than A.D. 1340. As with the core unit in the southern end of Room Block 1, the core 

units in this area may or may not be contemporaneous with the founding core unit of 

Room Block 3. It is interesting to note that they are not built onto until Construction 

Phase 4, in the northern most unit, and until Construction Phase 7, in the eastern core 

unit. In comparison with the trajectory of growth from the central core constmction unit, 

this absence of activity implies that they could be constructed later. On the other hand. 

Room Block 5 may offer an interesting analogy in that it is very close to Room Block 1 

and seems to have been built relatively early (see below) but maintained physical 

separation from the larger room block throughout the occupation of the site. Finally, 

rooms added to Room Block 3 in Plaza I cannot be dated but are generally late in the 

relative sequence in the north, and earlier in the south. 

Discussion 

The foregoing discussion reveals that room construction at Grasshopper can be 

spatially unpredictable without knowledge of the relationships between architecmral 
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units. Incorporation of construction date ranges helps to explain some of the spatial 

complexity seen in the relative growth sequence. As noted above, room blocks at 

Grasshopper do not expand from a single node, but rather coalesce from several spatially 

distinct loci. Room Block 2, for example, was initially composed of two spatially 

separate core units, the largest of which was constructed between A.D. 1298 and 1308. 

The smaller core unit was in place no later than A.D. 1322 and the two were joined into a 

single room block between A.D. 1320 and 1338 (Figtu« 5.9), an event associated with the 

construction of the Great Kiva (Chapter 4). 

Where dating is adequate the contention that rooms are added to these loci at 

different rates is also reinforced. Rooms of the same construction phase are added to a 

single locus in nonoverlapping time intervals. As an example, the spatial separation of 

the three plaza areas occurred in the same construction phase and consisted only of 

additions to Room Block 2 (Figiu« 5.1). All of these rooms were added to the same 

growth locus. However, Plaza I was separated from Plaza 3 between 1320 and 1330 

whereas the separation of Plazas I and 2 did not occur until after 1332. In contrast, units 

of different construction phases have been found to have identical construction dates. For 

example, in the southern end of Room Block 3, construction units of Phases 4 through 7 

all date to A. D. 1323. 

The complexity exhibited by the relative construction sequence suggests that even 

dating several rooms at a site may not be useful without an understanding of the 

architectural relationships within each discrete room block. For example, all growth in 

the northern section of Room Block 1 was complete by AJD. 1325. By contrast, the 
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southern end of Room Block 1 yields considerably late initial dates of 1375 and 1385. 

Because we know that these rooms are added to spatially distinct, unrelated sections of 

Room Block I, we need not make the assumption that they date to the same temporal 

interval. If we were to date Room Block I using only rooms from its southern end and 

assumed that the entire room block followed the same growth trajectory, the dates for 

Room Block 1 would clearly be erroneous. 

With respect to community aggregation, the Grasshopper construction chronology 

points out the type of data necessary to address questions regarding both the pattern and 

timing of community growth. We know from Room Block 3, for example, that growth 

can be both rapid and purposeful. The early active locus in Room Block 3 was quickly 

expanded to the south and rooms enclosed Plaza I by A.D. 1325 (Figure 5.9). In fact, 

construction of seventeen rooms and the roofing of the corridor into Plaza 1 occurred 

within a two year range from A.D. 1323 to 1325. Other areas of the main pueblo also 

indicate rapid and purposeful construction, generally related to the differentiation of 

public areas. These growth patterns imply the existence of cooperative behaviors 

between the inhabitants of the site. The builders of Grasshopper, who cooperated to 

delineate these public areas, may have been members of different social or ethnic groups, 

as indicated by the continued spatial separation of the room blocks (Chapter 6). 

GROWTH AND DATING OF THE OUTLIERS 

The founding dates and subsequent growth sequences of many of the outliers jue 

not as easily reconstructed as those in the main pueblo. Very few tree-ring dates exist for 
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the outliers (Graves l991:Table EX) and because of the low-walled construction of most, 

it is often difficult to identify comer relationships and wall faces. Nevertheless, the 

principles of the Construction Phase Model were applied to the growth of the outliers, 

however, an in depth discussion of the growth of each would add no information that can 

not be gained from inspection of Table 5.1 and Rgures 5.10 and 5.11. Only three room 

blocks. Room Blocks 5,7. and 10 benetit from absolute dating, and these are discussed in 

more detail. Room Block II is the only outlier for which construction phase data are not 

available. Despite cornering in most of its rooms, and the complete excavation of one of 

them, the site of the room block made it an ideal location for the field camp's water tower 

and most of the central portion of the room block is obscured by this structure. 

Table 5.1 Summary of growth for the outliers. 

Room Rooms Construction Construction Rooms/CP CU/CP Rooms/CU 
Block Units (CU) Phases (CP) 
4 6 5 3 2 1.7 1.2 
5 6 1 2 3 1 3 
6 13 9 5 2.6 1.8 3 
7 21 14 9 2.3 1.6 1.5 
8 10 8 4 2J 2 1.3 
9 26 17 7 3.7 2.4 1.54 
10 11 9 5 2.2 1.8 1.2 
12 17 9 3 5.7 3 1.9 
13 4 -) 2 2 1 2 

Tree-Ring Dated Outliers 

Rooms 114 and 195 in Room Block 5 produced tree-ring dates. These rooms 

were initially added as a single room to the west of Room 113 (Figure 5.10) sometime 
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between A.D. 1301 and A.D. 1320 (Graves 1991:Table DQ. Subsequently, a partition 

wall was erected, separating Rooms 114 and 195. The roofing of Room 195 occurred 

sometime between 1313 and 1332 (Graves 1991:Table DC). 

Room I I4's constmction date dictates that ail of the rooms in Room Block 5 

(with the exception of Room 195) were constructed prior to A.D. 1320. This early date is 

supported by archaeomagnetic dates from preroom features underlying Room 113 (Table 

5.2). These dales apply to the last use of a preroom firepit and range from AJ>. 13(X)-

1325 suggesting that Room 113 was constructed sometime after this last use but 

sometime before Room 114 was added. This early date is consistent with the other 

architectural characteristics of Room Block 5 that indicate it is more closely associated 

with the occupation of the main pueblo than with the other outliers. 

Table 5.2 Archaeomagnetic Dates from Grasshopper Pueblo, after Eighmy and Sternberg 
1990: Table A-1. 

Room Room Feature Context Date Range 
Block (Years AJ).) 

5 113 7 Pre-Room Firepit 1300-1325 
5 113 1 7 1300-1325 
5 113 12 Pre-Room Firepit 1300-1325 
5 115 li Pre-Room Firepit 1300-1350 
1 68 2 Hearth on Room Roor 1300-1375 
2 Oven 2 - Non Room 1350-1375 
0 25 1 Hearth on Room Floor 1350-1400 
0 25 5 Hearth on Room Roor 1350-1400 
0 309 2 Hearth on Room Roor 1350-1400 
0 312 2 Hearth on Room Roor 1350-1400 

Only one room in Room Block 7 produced a tree-ring date. Graves dated 

construction of Room 341 between A.D. 1308 and A.D. 1317 (Graves 1991:105, Table 
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DC). This rcxjm is assigned to Construction Phase 3 (Figure 5.10), and its construction 

date provides an early founding date for Room Block 7 of no later than A.D. 1317, and 

perhaps as early as A.D. 1300. Like Room Block S, an early date for this outlier is not 

counter to expectations because Room Block 7 may be connected to Room Block 3 

(Chapter 3). However, this date estimate is based on a single specimen and Graves' 

construction date estimate does not benefit from date clustering to assign the range. The 

possibility of a reused timber from the main pueblo or the use of dead wood cannot be 

discounted. 

Room Block 10 is the only true outlier to produce a tree-ring dated room. The 

addition of Room 198 in Construction Phase 4 (Rgure 5.10) dates the founding and 

northern growth of Room Block 10. Graves estimates Room I98's construction to have 

occurred between A.D. 1318 and A.D. 1337. Based on this date, the room block was 

founded and grew to at least five rooms before A.D. 1337. Of course, given the 

principles of room dependency, the dating of Room 198 and the north half of Room 

Block 10 has no bearing on the rate of construction to the south, west, and east of the core 

construction unit. 

UnaCRliated Outlier Rooms and Archaeomagnetic Dates 

The remaining isolated and small outlier units do not add much to the picture of 

Grasshopper site chronology and growth. These rooms were typically not cornered 

although several were excavated (Table A. 1). From the excavated rooms bond-abut data 

are available, but in many cases are of limited utility because they are from isolated or 



244 

two room units. Furtiier, no tree-ring dates are available for the unaffiliated outliers 

although three rooms do provide archaeomagnetic dates (Table 5.2). These latter rooms 

(Rooms 25, 309, and 312) serve to date the final abandonment of the community, all 

yielding archaeomagnetic date ranges of AJ5. 1350 to 1400. Unfortunately, the large 

time span bracketed by this range makes these dates of limited utility. 

OUTLIER GROWTH AND COMMUNITY DYNAMICS 

It is difficult to compare growth among the various outlying room blocks because 

they exhibit such variability in the number of rooms and in their growth patterns. 

Furthermore, because they are so spatially separated and, where dates do exist, seem to 

have been founded at different times, absolute correlations between them are difficult. In 

general, there are two types of outlier (Table 5,1). One is a the small, four to six room 

unit, like Room Blocks 4,5 and 13, and the other is the larger unit, including Room 

Blocks 6, 7, 8,9, 10, II, and 12. In the former case, growth proceeds rapidly and is 

complete in no more than three construction phases. Each of these phases consist of from 

two to four room units. These smaller room blocks likely represent small social groups 

such as single households or perhaps larger family groups. Their small size implies that 

the room blocks were either constmcted just prior to abandonment of the area, or 

remained socially isolated, small corporate groups throughout the occupation (i.e.. Room 

Block 5). 

The larger room blocks are consistent with a more prolonged arrival of 

inunigrants and subsequent household expansion (Graves 1983; Reid 1973, 1989; see 
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below). Their growth rates are consistent with this type of population model. Most of 

the larger outliers began as single core construction units and expanded from there, 

suggesting the construction activities of a single social group. Room Blocks 9 and 12, by 

contrast, exhibit a growth pattern similar to the room blocks of the main pueblo and 

expanded from multiple (2) construction loci to form a single room block. As discussed 

in relation to the main pueblo, this may represent the activities of different social groups, 

such as extended families or other kin groups. Figure 5.11 compares the growth pattems 

of the nine room blocks discussed above. However, as so few dates are available fo)m 

the oudiers, not much can be said comparing the relative timing of founding and 

subsequent expansion of the various room blocks. 

Given the difficulties related to assigning dates to construction events in the 

outliers, it is more instructive to view their growth as a relative phenomenon. Assimiing 

classificatory contemporaneity (Dean 1969:198) for the construction phases defined in 

the various outliers allows the construction phase data from the outliers to be plotted as a 

cumulative density histogram (Figure 5.12), similar to the one used for the main pueblo 

above (Figure 5.5). Inspection of Figure 5.12 reveals that relative growth, as in the main 

pueblo, can be described by a logistical, or density dependent growth curve (Eighmy 

1979:218). Unlike the main pueblo, the growth curve for the outliers is significantly less 

steep (Figure 5.12; cf. Figure 5.5). The difference in the magnitude of these two curves 

suggests that different social processes from those portrayed in the early occupation of 

Grasshopper were at work than those related to the occupation of the later outliers (Reid 

1989:85). 


