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ABSTRACT 

The Homol’ovi region of northeastern Arizona was home to a dense prehistoric 

population with strong, archaeologically-visible ties to the Hopi Mesas. As an ancestral 

Hopi residential area, this region is an important part of the Hopi cultural landscape 

utilized contemporarily by Hopi people for religious and resource procurement purposes. 

However, while previous research indicates that the Cottonwood Wash drainage formed 

an important component of the Homol’ovi landscape, the archaeology of the wash and its 

adjacent uplands is poorly understood. This research adopts a two-pronged approach to 

assessing the efficacy of GIS analysis for interpreting the spatial distribution of 

archaeological sites within the Homol’ovi landscape. The deductive approach draws on 

principles of cultural landscape theory to construct a descriptive model of dimensions of 

Hopi land use on the basis of ethnographic documentation and Hopi traditional history. 

This model is applied to a database composed of survey data collected from the 

Cottonwood Wash vicinity and data from the Homol’ovi Research Program’s survey of 

Homolovi State Park. The model is then operationalized through GIS analysis of site 

distributions, and the efficacy of the model for predicting the location of different types 

of prehistoric land use is evaluated. The second, inductive, approach examines site 

distribution relative to patterns of visibility and movement in the Homol’ovi region and 

identifies areas for the refinement of spatial data associated with shrines and petroglyphs 

in the region. On the basis of this two-pronged approach, a research strategy iteratively 

incorporating deductive and inductive analyses, coupled with the use of participatory 

approaches, is recommended for future research.   
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CHAPTER 1: INTRODUCTION 
 

First excavated by Fewkes (1898, 1904) in the late nineteenth century, sites in the 

Homol’ovi region, near present-day Winslow in northeastern Arizona, have been subject 

to continuous, intensive archaeological study since the early 1980s. Initially, 

archaeological research at Homol’ovi was conducted for the purpose of assessing the 

condition of, and stabilizing, the six large thirteenth and fourteenth century pueblos in the 

region (e.g., Adams 1980; Andrews 1982, 1983; Dosh 1982, 1984; Hantman 1982; 

Weaver et al. 1982). These pueblos, which are referenced in Hopi migration traditions 

(Courlander 1971; Fewkes 1897, 1900, 1906), are considered by the Hopi Tribe to be 

ancestral residences (Hopi Tribe 1999). The sites have been devastated by looting for 

decades (Kohl 2010).  

In 1984, archaeologists from the Arizona State Museum established the 

Homol’ovi Research Program (HRP), a long-term interdisciplinary research project that 

has conducted archaeological excavation and survey in the Homol’ovi region for nearly 

30 years (Adams 1989). The HRP was instrumental, in conjunction with the Arizona 

State Museum, the Hopi Tribe, the Museum of Northern Arizona, Arizona State Parks, 

and various state agencies, in the creation of Homolovi Ruins State Park (renamed 

Homolovi State Park in 2010). The Park encompasses 11,000 acres straddling the Little 

Colorado River, and contains within its boundaries over 300 prehistoric archaeological 

sites, including the large pueblos excavated by Fewkes (Adams 1989:181).  

Several lines of evidence indicate that the Homol’ovi region was closely tied to 

the Hopi Mesas during prehistory (Adams 1989, 1996, 1998, 2002, 2004; Lange 1998; 
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Lyons 2003). These connections endure today. In addition to their role as the residences 

of Hopi ancestors during their migrations to the Hopi Mesas, Homol’ovi pueblos are still 

considered as clan property, and shrines and springs are visited for ceremonial purposes 

(Fewkes 1906:348). Further, important ceremonial and subsistence resources continue to 

be procured by Hopi in the Homol’ovi area (Lyons 2003:41, 97).  

The focus of the present research in the Homol’ovi region has three components. 

The first objective is to expand survey coverage of the Homol’ovi region eastward from 

the boundaries of Lange’s (1998) survey of Homolovi State Park and environs to include 

portions of the adjacent Cottonwood Wash drainage. There has been a paucity of 

archaeological investigation in this drainage, which is situated on the eastern edge of the 

Homol’ovi Settlement Cluster. Thus, through survey and analysis I seek to more fully 

understand how Cottonwood Wash articulates with the Homol’ovi Settlement Cluster and 

the degree to which large Homol’ovi region populations used the drainage and its 

resources.  

The second research objective relies on archaeological landscape theory as a lens 

through which to understand how Hopi people use and cognize the landscape. Data from 

late nineteenth and early twentieth century ethnographies, including documented patterns 

of land use and transcribed oral traditions, are used to develop a descriptive model of 

Hopi land use during this period. Expectations derived from this model are then assessed 

relative to the distribution of ancestral Hopi archaeological sites recorded during 

archaeological survey in and around Homolovi State Park and Cottonwood Wash.  
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I integrate survey data from Cottonwood Wash with Lange’s (1998) data from 

Homolovi State Park to construct a synthetic GIS of all documented archaeological sites 

in the Homol’ovi region. This database allows me to address two broad questions with 

regard to the use of GIS for understanding the ancestral Hopi cultural landscape in this 

region: 

1. Does the use of GIS facilitate the visualization of the overlapping 

network of landmarks within the Homol’ovi region that make up a 

component of the Hopi landscape? Is this a useful tool for conveying 

how landmarks are incorporated into networks of land use and the 

manner in which these networks are superimposed on one another to 

produce a cultural landscape? 

2. Can the rich body of Hopi ethnographic data, which provides a nuanced 

portrayal of how late nineteenth and early twentieth century Hopis used 

the land, be translated to a GIS environment in a way that facilitates 

spatial analysis of archaeological resources? Employing an 

ethnographically-derived land use model, can predictions of prehistoric 

land use be effectively tested? Does this ethnographic model 

successfully model prehistoric land use? What does this suggest about 

the potential of GIS to assist archaeologists in reconstructing the 

ideational aspects of cultural landscapes? 

Finally, the third research objective adopts an inductive approach to GIS analysis 

and specifically examines the distribution of petroglyphs and shrines in the Homol’ovi 
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region. Using viewshed and least cost analyses, I analyze the location of petroglyphs and 

shrines relative to patterns of visibility and movement in the Homol’ovi region in order to 

posit site functions and identify variations in function within each site type. 

 

Research Context 

Culture History of the Homol’ovi Region 

 The Homol’ovi region, composed of Homolovi State Park (HSP) and adjacent 

state and private land, is situated on the southern Colorado Plateau just northwest of the 

confluence of the Little Colorado River (LCR) and its tributaries, Chevelon and 

Cottonwood creeks, in the middle Little Colorado River Valley (Adams et al. 1993:8; 

Lange 1998:4) (Figure 1.1).  
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Figure 1.1. Location of the Homol’ovi Region within the State of Arizona 
 

The middle LCR valley lies within what has been defined as the “Tolchaco 

focus”—a hypothesized manifestation of “Early Man,” first identified on alluvial terraces 

of the LCR between Holbrook and Cameron, Arizona (Bartlett 1943:266-267). Although 

these sites, defined by crudely flaked quartzite and chert pebbles, cobbles, utilized flakes, 

and other amorphous tool types, are now believed to represent quarry sites to which 

temporal assignments are impossible (Sharrock 1996), archaeological evidence indicates 
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Paleoindian occupation of the middle LCR valley, and more or less continuous 

occupation of the region throughout the Early, Middle, and Late Archaic periods (Lyons 

and Pitblado 1996:220).  

 The survey of HSP conducted by the Homol’ovi Research Program (HRP) (Lange 

1998) identified low-density Basketmaker III-Pueblo II period pit house settlements 

situated on gravel terraces above the river. However, population density remained low 

within the middle LCR into the early Pueblo III Period. Hamlets reflecting the latter end 

of this occupational phase (AD 1100–1225/1250), typically composed of 10–20 pit 

houses, were characterized by the dominance of Walnut Black-on-white in the ceramic 

assemblage (Adams 1996:49). These early-to-middle Pueblo III hamlets likely indicate 

intermittent, and perhaps seasonal, use of LCR terraces (Adams 1996:50). 

 Indigenous inhabitants of the pit house hamlets likely emigrated out of the 

Homol’ovi region in the first decades of the AD 1200s (Adams 1996:50). These 

populations were replaced around AD 1260 by migrants with close ties to the Hopi 

Mesas, who founded Homol’ovi IV on a butte on the west side of the LCR. This 

settlement parallels those located on and around the Hopi Mesas in both its layout and 

physiographic location (Adams 1996:50; Adams 2002:224; Adams 2004:119; Lyons 

2003:39). Homol’ovi IV was occupied from approximately AD 1260–1280 (Adams 

1996:50; Adams 2002:224; Adams 2004:120). After AD 1280, the region underwent a 

profound transition, as five new pueblos—Homol’ovi III, Homol’ovi I, Jackrabbit, 

Cottonwood Creek, and Chevelon—were founded and situated approximately six to nine 

kilometers apart in order to subdivide the LCR floodplain (Adams 1996:50; Adams 
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2002:228; Adams 2004:120). These late Pueblo III-Pueblo IV archaeological 

manifestations within HSP and surrounding state and private land have been defined as 

the Homol’ovi Settlement Cluster (HSC). 

 It is hypothesized (Adams 1996, 2002, 2004; Lange 1998) that these new pueblos 

were established by emigrants from the Hopi Mesas in order to assert land tenure along 

the LCR floodplain, and consequently secure access to riverine resources during a period 

of profound population movement following the depopulation of the Four Corners region 

(Adams 2002:228; Adams 2004:120). This phase of pueblo construction and 

depopulation was also marked by the emergence of a unique identity within the HSC that 

is evident archaeologically primarily in the development of an indigenous ceramic 

tradition—Winslow Orange Ware and Homol’ovi Gray Ware—shared among the 

Homol’ovi pueblos, as well as the necessity for cooperation in the management of LCR 

water (Adams 2004:122; Hays-Gilpin et al. 1996).  

The Homol’ovi pueblos grew by accretion into the early AD 1300s, absorbing 

household-size groups immigrating from the Silver Creek and Upper Little Colorado 

River regions (Adams 2002:231), whose presence is noted in the high proportion of early 

Pueblo IV Period White Mountain Red Ware and Roosevelt Red Ware types found at 

Homol’ovi I and Chevelon (Cutright-Smith 2007; Gavioli 2005). Settlement layout 

within these pueblos demonstrates a pattern of agglomerative growth, producing compact 

pueblos surrounding small interior courtyards (Adams 1996:50). Streamflow and 

geoarchaeological data also indicate that increased streamflow during the early 1300s 

precipitated the abandonment of Homol’ovi III to year-round occupation, and likely also 
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spurred the abandonment of Jackrabbit during this period (Adams 2002:231; Kolbe 1991; 

Van West 1996). 

  Another dramatic transition occurred within the HSC, beginning at 

approximately AD 1330, when an increase in the intensity of ties with the Hopi Mesas 

was reflected in the growing dominance of Hopi yellow wares in the ceramic assemblage 

of all Homol’ovi pueblos, at the expense of local decorated and utility ware production 

(Adams 2002:232; Adams 2004:125; Hays-Gilpin et al. 1996:50). In conjunction with the 

reorganization of ceramic production and exchange within the HSC, the addition of 

formalized plazas within extant Homol’ovi villages marked the beginning of a reassertion 

of Hopi influence (Adams 1996:50, 56; Adams 2002:232, 242).  

This transition foreshadows the founding of Homol’ovi II, possibly by emigrants 

from Antelope Mesa (Bernardini 2005; Bishop et al. 1988), around AD 1350, as a 

preplanned pueblo evidencing formalized plazas and enclosed roomblock architecture 

identical to the layout of villages on the Hopi Mesas. Through Homol’ovi II, Antelope 

Mesa villages secured control over the LCR floodplain for the purposes of cotton 

production and exchange (Adams 1996:56; Adams 2002:233; Adams 2004:125). Cotton 

production served as the economic engine of the HSC following the decline of local 

ceramic production. Cotton exchange with the Hopi villages is likely responsible for the 

ubiquity of Hopi yellow ware ceramics at the Homol’ovi pueblos during this period 

(Adams 2002, 2004).  

People living in the Homol’ovi Settlement Cluster moved away from these 

settlements at approximately AD 1400. It is speculated that a number of interacting 



 21

factors precipitated migration away from Homol’ovi, including floods during the AD 

1380s (Van West 1996), drought in the AD 1390s at a time when the most well-watered 

floodplain areas were devoted to cotton production, population pressure, and the 

abandonment of proximate settlement clusters that would have represented competition 

for LCR resources (Adams 2002:247). Even after this shift in settlement pattern, the 

Homol’ovi region continued to figure importantly in the Hopi cultural landscape, 

including as a locus for various types of resource procurement (Fewkes 1897; Hough 

1903; Lyons 2003). 

 

Land Use in the Homol’ovi Settlement Cluster 

 Lange’s (1998) survey of HSP provides data on the spatial and temporal 

distribution of prehistoric archaeological loci—spatially distinct manifestations of an 

episode of human activity (Lange 1998:11-12)—and thus the spatial and temporal 

dimensions of land use in the Homol’ovi Settlement Cluster. This survey was focused 

primarily within the geographical confines of HSP. The floodplain of the LCR was an 

attractive agricultural resource during periods of drought, while flooding rendered it 

inimical to agricultural use during wet periods (Van West 1996:16, 27–28). 

Consequently, portions of all occupations at Homol’ovi overlap with periods of drought 

in the region (Van West 1996:30), while the abandonment to flooding and subsequent 

seasonal reuse of Homol’ovi III as a field house reflects the impacts of floodplain 

fluctuations on land use in the HSC (Adams 2002). 
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 Spatially, the greatest density of loci is found along the LCR floodplain, 

beginning during Lange’s Early Period ceramic component (AD 720–890) (Lange 

1998:130). This trend continues in the Middle (AD 1000–1225) and Late (AD 1260–

1400) Periods, during which the density of loci increases dramatically, signaling 

increasingly intensive agricultural use of the landscape to support an aggregating 

population (Lange 1998:131–132). Habitation loci, both pit houses and pueblos, are 

concentrated near the floodplain (Lange 1998:124). However, an expansion of land use 

into upland basins during the Late Period, into ridge systems east of the LCR, and 

between Homol’ovis I and II also indicates the areal expansion of agricultural land use 

away from the floodplain during the Pueblo IV Period (Lange 1998:116).  

Shrines and field houses situated between Homol’ovis I and II, and the areal 

expansion of land use, imply the emergence of formal demarcation of land ownership 

between the two villages during the Pueblo IV Period, following the establishment of 

Homol’ovi II, whose residents may have had restricted access to the LCR floodplain 

(Adams 2002:115, 123, 163, 188, 234; Lange 1998:125–127; Walker 1994). This 

expansion reflects the dynamic role of the Homol’ovi villages vis-à-vis Hopi, as upland 

areas likely entered into agricultural use to facilitate the exploitation of the floodplain for 

cotton production and exchange with the Hopi Mesas. Agricultural land was therefore 

dichotomized as upland plots became primarily used for the cultivation of subsistence 

crops and floodplain plots became devoted to cotton production for trade with Hopi 

(Adams 2002:162).  
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Finally, petroglyphs associated with the pueblos of Homol’ovis II and IV and 

Cottonwood Creek—pueblos situated outside the floodplain and away from rock outcrops 

(Cole 1992:64)—display a distinctive set of two to four recurrent motifs that are likely 

clan symbols (Bernardini 2005:116). These symbols suggest that archaeologically 

identifiable clans used HSP during the Pueblo IV Period as a stopover point on their 

migration routes toward Hopi. 

 

Cottonwood Wash Research Area 

 Cottonwood Wash is a southwesterly-flowing tributary that meets the Little 

Colorado River just southeast of HSP. As evidenced by the location of Cottonwood 

Creek Ruin, an approximately 120-room late Pueblo III-Pueblo IV Period pueblo located 

on a mesa overlooking the confluence of Cottonwood Wash and the LCR (Adams 

2002:40), the Cottonwood Wash drainage formed an important component of the 

landscape of the Homol’ovi Settlement Cluster. Analysis of surface artifacts and visible 

architecture at Cottonwood Creek Ruin (Lange 1998) indicates both its participation in 

the HSC and similar patterns of pueblo establishment, aggregation, and abandonment to 

those identified at Homol’ovi I and Chevelon.  

While the Homol’ovi Research Program surveyed portions of seven sections 

within the Cottonwood Wash floodplain and adjacent terraces and uplands (Lange 1998), 

few other published archaeological reports exist for the drainage (e.g., Adams 1994, 

1998; Alcorn 2001; Landis 1989, 1990; Lauston 2005; Lonardo 2002; Weaver 1994, 

1996), and these primarily report surveys conducted for highway and utility projects in 
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the vicinity of Holbrook, thirty miles to the east. Thus, at present Cottonwood Wash and 

its adjacent uplands represent a poorly understood sector of the Homol’ovi landscape, 

even though the drainage may have been used as a migration pathway for ancestral Hopi 

clans (Hough 1903:19). 

Two prehistoric sites have been previously identified in the area surveyed for the 

present study. One site, AZ P:2:61(ASM), consists of a moderate-to-low density chert 

and quartzite lithic scatter situated on a low Pleistocene terrace of Cottonwood Wash. 

The second, AZ J:14:307(ASM), consists of rock alignments representing as many as 

three structures situated on the east and southwest sides of a small butte above 

Cottonwood Wash. The latter site is assigned to the Pueblo II-Pueblo III periods on the 

basis of associated ceramics (Lange 1998).  

Other sites identified adjacent to the Cottonwood Wash drainage and within the 

vicinity of the Cottonwood Wash-Little Colorado River confluence consist of relatively 

low density artifact scatters in the uplands south of the wash, many of which (e.g., AZ 

P:2:47, 48, 58, 59, 332(ASM)) are assignable to the Pueblo III-Pueblo IV periods on the 

basis of the presence of Little Colorado White Ware and Jeddito Yellow Ware ceramics. 

These sites may be associated with the occupation of Cottonwood Creek Ruin and reflect 

agricultural use of the floodplain and dune areas (Lange 1998). Lange (1998) also 

recorded shrines near Cottonwood Creek Ruin. AZ J:14:339(ASM), a possible pit house 

village in the uplands southeast of Cottonwood Wash, also suggests the use of the 

drainage during the Pueblo II Period. 
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Organization of the Present Study 

 This dissertation is organized into seven chapters. Chapter 1 introduces the 

dissertation, develops the three principal research objectives, and examines the research 

context for this study. This research context focuses on data acquired by the Homol’ovi 

Research Program since 1984, particularly through Lange’s (1998) survey of HSP and 

environs, and on the paucity of archaeological data from the adjacent Cottonwood Wash 

drainage. Chapter 2 discusses the first research objective, which is to expand survey 

coverage of the Homol’ovi region eastward from Lange’s (1998) survey to include 

portions of the Cottonwood Wash drainage. The methods by which this research 

objective was pursued, the results of the survey, and a discussion of these results are 

presented. Chapter 3 discusses the development of archaeological landscape theory and 

its application in the Southwest, with particular emphasis on the Hopi cultural landscape 

and ancestral Hopi sites. Chapter 4 reviews the late 19th-early 20th century ethnographic 

record from Hopi to develop a model of historic Hopi agricultural, resource procurement, 

and ritual land use along four structural dimensions—the physical, social organizational, 

ritual, and traditional history dimensions. The material correlates of these structural 

dimensions are examined and their likelihood of representation in the archaeological 

record is assessed. Chapter 5 presents the second research objective of this study, which 

was to integrate the survey datasets from Homolovi State Park and Cottonwood Wash to 

evaluate the effectiveness of GIS for visualizing and spatially analyzing the structural 

determinants of archaeological landscapes. The methods by which the survey data were 

prepared for analysis and the process by which expectations of site distribution were 
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developed are considered in this chapter. Statistical analyses are then performed, the 

results are reported, and the significance of these results is discussed. Chapter 6 presents 

the third research objective of this study, which was to analyze the distribution of 

petroglyphs and shrines relative to patterns in visibility and movement within the 

Homol’ovi region. The theory underpinning these analysis techniques is reviewed, 

methodologies are explained, and limitations are identified. Spatial analyses are then 

performed, the results are visualized and, where, appropriate, statistically analyzed, and 

the utility of an inductive approach in comparison with the use of an ethnographically-

derived model is evaluated. Finally, Chapter 7 summarizes the findings from the three 

research objectives. It also reflects on the use of GIS as a tool for reconstructing the 

ideational aspect of cultural landscapes and suggests directions for future research.  
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CHAPTER 2: FIRST RESEARCH OBJECTIVE: EXPANDING ARCHAEOLOGICAL 

SURVEY INTO THE COTTONWOOD WASH DRAINAGE 

 As articulated in Chapter 1, the first objective of this dissertation was to survey 

previously unsurveyed parcels in the vicinity of Cottonwood Wash in order to better 

understand the prehistoric use of this area and its relationship to the sites identified within 

and adjacent to Homolovi State Park. 

 

Methods 

Defining the Survey Area 

Prior to completing the in-field component of this research, I conducted a records 

search and compiled relevant site records and reports from AZSITE and Homol’ovi 

Research Program databases for an area south of the southern boundary of the Navajo 

Nation and roughly encompassing Homolovi State Park and the Cottonwood Wash 

drainage. Land ownership within the Cottonwood Wash drainage constitutes a 

checkerboard of state trust and private property. Therefore, to facilitate access to the 

project area, archaeological survey focused exclusively on Arizona state trust land, and a 

permit was obtained through the Arizona State Museum to conduct archaeological 

survey. The prospective study area initially encompassed 14 square miles of state trust 

land bounded to the northwest by Arizona State Route 87 and to the south-southeast by 

Interstate 40. Cottonwood Wash flows southwest, roughly bisecting this area.  

The survey area was refined to include Section 26 of Township 19 North, Range 

16 East; and Sections 8 (western half), 32, and 34 (western half) of Township 19 North, 
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Range 17 East. Survey parcels were selected judgmentally on the basis of two factors—

relative accessibility by vehicle and on foot, and geographic location with respect to 

Cottonwood Wash and local topography. Survey parcels are therefore located less than 

one mile from either SR 87 to the northwest or Hibbard Road to the south—the primary 

vehicular access points for this area. Survey parcels are situated on both the northwest 

and southeast sides of Cottonwood Wash. Township 19 North, Range 17 East, Section 8 

(western half) comprises upland sand dunes that extend eastward from those documented 

by Lange (1998) along the eastern edge of Homolovi State Park. Township 19 North, 

Range 17 East, Sections 32 and 34 (western half) and Township 19 North, Range 16 East, 

Section 26 comprise a variety of topographic features, including high gravel ridges and 

exposures, stabilized sand dune flats, and extensive sandstone outcrops. The topographic 

diversity encompassed within survey parcels was identified via aerial photographs 

consulted prior to the establishment of the survey boundary, as well as on-the-ground 

observations.   

 

Survey Methodology 

A 100% coverage pedestrian survey spanned 82 person-days between August 

2010 and November 2010. Survey crew size ranged from one to five individuals; 

however, I conducted the vast majority of the survey independently. GPS coordinates for 

section corners forming survey parcel boundaries were obtained from an ESRI shapefile 

of Public Land Survey System boundaries provided by the Arizona Land Resource 

Information System. 
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Section corners for surveyed sections were flagged on the ground to assist in the 

orientation of transects. North-south transects were spaced 20 meters apart in order to 

approximate the level of coverage achieved by the HSP survey, for which crew members 

were spaced between 15 and 25 meters apart (Lange 1998:10). The orientation and 

position of transects were checked for accuracy using a compass and Garmin GPSMap 

60CSx GPS unit. This unit proved to be accurate within a three to five meter radius 

depending on local topography and cloud cover, which was considered acceptable in light 

of its reliability and capacity to withstand the windblown sand that blankets the majority 

of the survey area.  

 

Site Recording Methodology 

Archaeological materials encountered during survey were assigned sequential 

field numbers, recorded in a field notebook, photographed with a Pentax Optio W90 

digital camera, and the boundaries were mapped using GPS. An in-field distinction was 

made between isolates and sites. Isolates were defined as clusters of two or more artifacts 

within three meters of one another (determined judgmentally). In accordance with 

Arizona State Museum Site Definition Policy, archaeological remains were considered to 

constitute a site if: 1) 30 or more items of a single artifact class were identified within an 

area 15 meters in diameter; 2) 20 or more items of at least two artifact classes were 

identified within an area 15 meters in diameter; 3) one or more archaeological features 

were temporally associated with at least one artifact; or 4) two or more archaeological 

features were temporally associated (P. Fish 1995). ASM site forms were completed for 
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all identified sites. Small isolates were mapped with a single averaged GPS point, while 

areally extensive isolates were mapped using multiple points to approximate the rough 

boundary of the scatter. Site boundaries were paced and a GPS point was taken 

approximately every three to four meters along the boundary. Boundaries are judgmental 

and represent the point along the extent of the artifact scatter at which artifact density 

drops off significantly with respect to the main concentration of artifacts and does not 

exceed approximately one artifact per four square meters. Artifact concentrations within 

site boundaries, diagnostic artifacts, and features were all mapped separately by GPS. 

Plan maps were drawn for sites with identifiable features. Sites were assigned to a 

predefined set of types in conformance with Lange’s (1998) type definitions (Table 2.1).  

Site Types Description 
Sherd scatter Sherds constitute ≥ 70% of artifacts. No ground 

stone artifacts or features present 
Lithic scatter Lithics constitute ≥ 70% of artifacts. No ground 

stone artifacts or features present. 
Sherd and lithic scatter Sherds and lithics occur in roughly equal 

proportions – each constitutes approx. 30–70% of 
artifacts. No ground stone artifacts or features 
present. 

Artifact scatter Sherds and/or lithics present in addition to ground 
stone. No features present. 

Pit house community Obvious house depressions present in association 
with midden or stained deposits and/or architectural 
debris. Artifact scatter also present. 

Structures and scatter Above ground structures present constituting one to 
three rooms and with or without associated artifact 
scatter. Does not include structures designated as 
field houses. 

Petroglyphs and scatter Petroglyphs with or without associated artifacts. 
Lithic procurement locus Occurs in gravel/cobble exposures where materials 

were collected and utilized to produce lithic tools. 
Quarry Site where rock was excavated or removed from 

outcrops to produce ground stone tools. 
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Agricultural feature Includes check dam(s), gridded or bordered field(s), 
and/or artificial terrace(s) with or without 
associated artifacts.  

Field house and scatter Above ground structure, typically one to two 
rooms, presumed to be related to agriculture due to 
its location and/or associated artifacts. 

Miscellaneous feature and 
scatter 

Includes slab-lined cists, rock pits, and/or rock slab 
scatters with or without associated artifacts. 

Historic locus Includes historic period trash, structure, features, or 
graves. 

Pueblo Multiroom ( > 3 rooms) masonry and adobe 
structures. 

Petroglyphs and feature Petroglyphs in association with a feature and with 
or without associated artifacts. 

Petroglyphs and structures Petroglyphs in association with a structure or field 
house and with or without associated artifacts. 

Table 2.1. Site type descriptions. Adapted from Lange (1998:Table 2.1). 

These type designations rely on the relative proportion of artifact classes within 

the site assemblage and the presence of diagnostic features, such as petroglyphs, 

agricultural features, and structures (Lange 1998:14). As discussed below in the context 

of the second research objective, these type designations were ultimately not useful for 

analytical purposes in that many, but not all, of them imply site function instead of 

describing the visible artifact assemblage. For example, the site type agricultural features 

clearly implies site function as identified by the HRP analysis, yet a review of the ASM 

site card descriptions indicates that a number of other site types were also likely utilized 

for agricultural purposes. Stone (1999) has also critiqued Lange’s reliance on the 

monolithic site type artifact scatter in his analyses of patterns in prehistoric land use at 

Homol’ovi. She asserts that the use of this single category masks significant variation in 

assemblage diversity and type that is germane to the interpretation of the spatial and 

temporal distribution of past human behavior on the landscape. Thus, the ASM site card 
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descriptions were ultimately relied on in order to develop broader functional site 

classifications for use in the GIS analysis. 

 

In-field Artifact Analysis Methodology 

No artifacts were collected during the Cottonwood Wash survey. In-field ceramic 

analysis was conducted following analytical procedures established by the Homol’ovi 

Research Program (e.g., Cutright-Smith 2007; Hays 1991; Hays-Gilpin et al. 1996; Lange 

1998; Lyons and Hays-Gilpin 2001) and modified for use in the survey context. Sherds 

were examined under a 10x hand lens and, where identifiable, attributes recorded 

included vessel form (bowl, jar, or ladle), paste color, temper type, and paint type 

(organic or mineral). Where applicable, the presence of “working,” or deliberate 

modification of sherds, was noted. Ceramic designs were photographed or sketched in 

order to facilitate type designations. Attributes recorded during in-field lithic analysis 

included raw material type, approximate percent cortex visible on the artifact, and 

platform type (prepared, crushed, or absent). Flake modifications were noted and 

photographed or sketched. Lithic tools and projectile points were measured, 

photographed, sketched, and point provenienced with GPS. Attributes recorded during in-

field analysis of ground stone artifacts included raw material type, location of grinding 

surfaces, and artifact dimensions. All ground stone artifacts were photographed and point 

provenienced with GPS.  
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GPS Data Processing 

GPS data collected during the survey were imported into ESRI’s ArcMap 10.1 

software using the DNRGPS add-on produced by the Minnesota Department of Natural 

Resources. This software allows GPS data collected using Garmin units to be imported 

directly into ArcMap. Three master ESRI shapefiles were produced (Table 2.2): 1) a 

point shapefile representing the datum point for each site identified; 2) a polygon 

shapefile representing the boundary of each site identified; and 3) a point shapefile 

representing datum points taken for all sites and isolates recorded on the survey. 

Attributes recorded for each shapefile included: field number, site number, site type, 

topographic location, cultural affiliation, temporal period, and date recorded.  

Shapefile Name Data 
Type 

Shapefile Contents Datum 

CWS_Sites_Datums Point 
shapefile 

Contains the datum points for all 
sites recorded by the Cottonwood 
Wash survey 

NAD 
83 

CWS_Sites_Boundaries Polygon 
shapefile 

Contains the site boundaries for 
all sites recorded by the 
Cottonwood Wash survey 

NAD83 

CWS_Loci_Datums Point 
shapefile 

Contains the datum points for all 
sites and isolates recorded by the 
Cottonwood Wash survey. 

NAD83 

HRP_Sites_Datums Point 
shapefile 

Contains the datum points for all 
sites recorded by the HRP.  

NAD83 

HRP_Sites_Boundaries Polygon 
shapefile 

Contains the site boundaries for 
all sites recorded by the HRP 
survey for which site boundaries 
were drawn on 7.5 minute quad 
sheets. 

NAD83 

Survey_Sites_Datums Point 
shapefile 

Contains the datum points for all 
sites recorded by both the HRP 
and Cottonwood Wash surveys. 

NAD83 

Survey_Sites_Boundaries Polygon 
shapefile 

Contains the site boundaries for 
all sites recorded by the 
Cottonwood Wash survey and all 

NAD83 
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sites recorded by the HRP survey 
for which site boundaries were 
drawn on 7.5 minute quad sheets. 

Agricultural_Sites Point 
shapefile 

Contains the site datums for all 
agricultural sites recorded by the 
two surveys. 

NAD83 

Resource_Procurement_Sites Point 
shapefile 

Contains the site datums for all 
resource procurement sites 
recorded by the two surveys. 

NAD83 

Shrines_Sites Point 
shapefile 

Contains the site datums for all 
sites with shrine features recorded 
by the two surveys. 

NAD83 

Petroglyph_Sites Point 
shapefile 

Contains the site datums for all 
petroglyph sites recorded by the 
two surveys. 

NAD83 

NonAgricultural_Sites Point 
shapefile 

Contains the site datums for all 
sites other than agricultural sites 
recorded by the two surveys. 

NAD83 

NonProcurement_Sites Point 
shapefile 

Contains the site datums for all 
sites other than resource 
procurement sites recorded by the 
two surveys. 

NAD83 

NonShrine_Sites Point 
shapefile 

Contains the site datums for all 
sites other than those containing 
shrine features recorded by the 
two surveys. 

NAD83 

NonPetroglyph_Sites Point 
shapefile 

Contains the site datums for all 
sites other than petroglyph sites 
recorded by the two surveys. 

NAD83 

Large_Pueblos Point 
shapefile 

Contains the site datums for the 
large Homol’ovi pueblos—
Homol’ovis I-IV, Cottonwood, 
Jackrabbit, and Chevelon 

NAD83 

Table 2.2. ESRI shapefiles produced for use in spatial analysis. 

All sites identified as Ancestral Puebloan are considered in this analysis to be ancestral 

Hopi sites. Spatial data for isolates are not available for HSP, and thus only the sites 

shapefiles were used in subsequent analyses. Further, because site boundary polygons 
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were not available for the majority of sites recorded during the HSP survey, the present 

study relies on point data for recorded sites.  

 

Results 

Approximately 1,920 acres within Section 26 of Township 19 North, Range 16 

East; and Sections 8 (western half), 32, and 34 (western half) of Township 19 North, 

Range 17 East were surveyed between August and November 2010. These sections 

correspond to the green shaded sections in Figure 2.1. Sections surveyed by the 

Homol’ovi Research Program are shaded purple in this figure in order to illustrate how 

the Cottonwood Wash survey articulates with the Homol’ovi Research Program’s survey 

of Homolovi State Park.  



 36

 

Figure 2.1. Survey data used in the present study. 

Site density across the survey area was generally low (0.115 sites per acre)—

while 191 isolates (defined as two or more artifacts separated by less than three meters) 

were mapped, only 22 sites were recorded. The distribution of Cottonwood Wash Survey 

sites according to the types established by Lange (1998) for HSP is presented in Table 

2.3.  
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Site Type Count 
Artifact scatter 2 
Lithic procurement 2 
Lithic scatter 5 
Misc. feature and scatter 3 
Petroglyph 4 
Petroglyph and scatter 1 
Sherd and lithic scatter 5 
 22 

Table 2.3. Cottonwood Wash Survey sites by HRP type. 
 

The spatial distribution of Cottonwood Wash sites appears in Figure 2.2. 

 

Figure 2.2. Cottonwood Wash sites classified by HRP type. 
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Site density was highest in the two surveyed sections south of the Cottonwood 

Wash drainage—Sections 32 and 34.  

Of the 22 recorded sites, 12 sites were scatters with varying proportions of 

represented artifacts. These scatters were distributed across varying topographic 

locations, including active and stabilized dune fields on both sites of the Cottonwood 

Wash floodplain and gravel ridges to the south of the Wash. Two expansive lithic 

procurement sites were also identified on this ridge system. Only three sites contained 

features of any kind. One miscellaneous feature and scatter site, assigned the field 

number CWS 18, contained the remains of a possible rectangular sandstone slab-lined 

cist or shrine, while the other, CWS 3, contained a scatter of shattered sandstone slabs. A 

possible pueblo, CWS 12, consisting of large sandstone block alignments adjacent to a 

small butte, was also recorded. Five petroglyph sites were recorded on roughly south-

facing rock outcrops both north and south of the Wash. These sites varied in size from a 

single glyph to multiple panels containing more than 20 identifiable glyphs. Approximate 

artifact counts for each site appear in Table 2.4. When examining the lithic and ceramic 

counts for each site, it is important to consider that the entirety of the survey area is 

impacted by relatively intensive livestock grazing, which undoubtedly affects the fracture 

rates for lithic and ceramic artifacts.  
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CWS 
No. 

Site Type Lithics 
Count 

Ceramics 
Count 

Ground Stone 
Count 

1 Lithic scatter 30-50   
2 Lithic scatter 30-50   
3 Misc. feature and 

scatter 
10-15 100-200 4 

4 Artifact scatter 10 10 7 
5 Sherd and lithic scatter 250-300 250-300  
6 Sherd and lithic scatter 30-40 80-100  
7 Petroglyph 4   
8 Petroglyph  3  
9 Sherd & lithic scatter 50-75 200-250  
10 Artifact scatter 50-75 200-250 1 
11 Sherd and lithic scatter 30-40 20-30  
12 Misc. feature and 

scatter 
500-600 300-400  

13 Sherd and lithic scatter 30-40 20-30  
14 Petroglyph 5   
15 Petroglyph 5   
16 Petroglyph and scatter 10   
18 Misc. feature and 

scatter 
500-550 500-550 6 

19 Lithic procurement 100-150   
20 Lithic procurement 50-75   
21 Lithic scatter 75-100   
22 Lithic scatter 100-150   
23 Lithic scatter 100-150   

Table 2.4. Artifact counts for sites recorded during the survey of Cottonwood Wash. 

 

Discussion 

The results of the Cottonwood Wash survey indicate that use by ancestral Hopi 

people of the area to the east of Homolovi State Park on both sides of the Cottonwood 

Wash drainage was less intensive than in the area in and immediately adjacent to HSP. 

This is observable even though site occupational periods are not considered in this 

analysis—the density of sites, regardless of temporal association, is much lower in the 
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Cottonwood Wash study area than in the HSP survey area. At the same time, 191 isolates 

were documented from throughout the survey area, indicating that low intensity use of 

the area was spatially widespread. This outcome was expected in that only one pueblo—

Cottonwood Ruin—was previously identified near Cottonwood Wash, in contrast with 

the size and density of pueblos excavated within HSP.  

However, survey coverage along the Cottonwood Wash drainage conducted for 

the purposes of this study was extremely limited in scope. Survey sections were selected 

on the basis of land ownership and ease of access and were thus noncontiguous. Further, 

land immediately adjacent to Cottonwood Wash in the vicinity of its confluence with the 

LCR is all privately owned. Thus, none of the survey parcels sampled the Cottonwood 

Wash floodplain or immediately adjacent terraces. Lange (1998) found the floodplain of 

the LCR to be devoid of sites, undoubtedly the consequence of alluviation (Lange 

1998:10). However, Cottonwood Wash is intermittent during modern times, so it is likely 

that less deposition occurred in this area. Thus, more survey closer to the floodplain is 

necessary to identify archaeological remains in this area. 
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CHAPTER 3: TRACING THE DEVELOPMENT OF HOPI LANDSCAPE THEORY 

 
 The second research objective that I pursue in this dissertation is grounded in 

principles of cultural landscape theory. This body of theory provides a powerful 

framework through which to reconstruct historic Hopi land use practices and understand 

the manner by which these practices are encoded in traditional knowledge and 

consequently structure how Hopis cognize the landscape. As developed more fully 

below, landscape theory has also been used as a lens through which to interpret the 

prehistoric archaeological record. In this dissertation, I employ landscape theory to 

interpret ancestral Hopi archaeological sites on the basis of a descriptive land use model 

derived from historic Hopi ethnographic data.  

From its origins in early cultural geography theory, anthropologists and 

archaeologists have appropriated landscape theory to examine the unique ways in which 

indigenous cultures articulate with the land. In the Hopi region specifically, and borne of 

a tradition of collaborative research for the adjudication of land claims settlements, 

archaeologists documenting place names and cultural landscape attributes have fruitfully 

used this theoretical lens to interpret the multivalent systems of meaning that endure and 

are encoded in ancestral sites, resource areas, and migration pathways.  

 

Carl O. Sauer and the Intellectual Foundations of Landscape Studies 

 The early development of cultural landscape theory can be traced to the work of 

University of California at Berkeley geographer Carl O. Sauer, whose seminal paper, The 
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Morphology of Landscape, advanced principles that permeate contemporary 

archaeologists’ understanding of landscape theory almost a century later. As defined by 

Sauer, “Culture is the agent, the natural area is the medium, the cultural landscape is the 

result” (Sauer 1925:46). For Sauer, the cultural landscape—the superposition of human 

cultural activities on the physical landscape—constituted the principal arena for 

geographical study, and thus human modification and utilization of the landscape were 

fundamental (Sauer 1925:29, 37; Sauer 1963:360). Sauer asserted that the reconstruction 

of contemporary and past cultural landscapes entailed an understanding of the physical 

terrain on which a cultural group resided, for this supplied the materials appropriated by 

humans for the creation of the cultural landscape (and consequently did not determine 

human behavior); and an understanding of the functioning of the cultural group in 

question, which mediated the way in which individuals and groups interacted with the 

land (Sauer 1925:44–46; Sauer 1963:362). This critical understanding of cultural 

landscape reconstruction has been subsequently articulated by anthropologists and 

archaeologists.  

 Importantly, Sauer advocated that “The phenomena that make up [a cultural 

landscape] are not simply assorted but are associated, or interdependent” (Sauer 

1925:22). This underscored the integrated network of landscape features that later 

archaeologists would emphasize as the divergence between landscape inquiry and 

traditional site-based archaeological research (e.g., Zedeño 1997, 2000, 2008, Zedeño and 

Bowser 2009). Cultural landscapes are constituted not of independent features on the 

landscape, but rather of an array of interacting and interrelated features that are integrated 
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into a holistic entity. Zedeño’s (1997, 2000) important discussion of the relationship 

between “landmark” and “landscape” and subsequent studies of “place-making” 

(Colwell-Chanthaphonh et al. 2008; Kuwanwisiwma and Ferguson 2008; Rubertone 

2008; Zedeño and Bowser 2009) rely heavily on this tenet of cultural landscapes.  

 

Phenomenological Landscape Theory 

  Heavily influenced by post-modern anthropological emphasis on agency, power, 

and the role of the subaltern, anthropologists and archaeologists in what can be loosely 

defined as the “Phenomenological School” (after Fowles 2010) developed a theory of 

landscape that recognizes human agency and the interrelationship between humans and 

the environment in the production of landscapes, appropriating core principles from 

cultural geography. Phenomenological landscape theory hinges on a suite of five 

recurrent themes. These themes are the active landscape, landscape as process, landscape 

as performance, landscape as memory and identity, and landscape as power. Each theme 

is briefly considered below. 

According to phenomenological theory, landscape is by definition active because 

it is the product of the relationship between humans and the environment. Humans 

engage with the landscape at all times and through all life events (Bender 1993:3; 

Cosgrove 1998:13). Tilley, perhaps the most prolific advocate of phenomenology, 

proposes that, rather than considering landscape as “space” or “container,” the landscape 

is the locus of action and involvement between humans and the environment (Tilley 

1994:10). The landscape is never neutral or unresponsive to the actions of humans (Tilley 
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1994:9). Instead, it is interwoven with the fabric of society and culture. In this way, the 

landscape is not strictly natural, and it cannot be parsed from the humans who inhabit and 

perceive it (Ingold 1993:154). 

The social production of the landscape that results from the active engagement of 

humans with the environment has a temporal component, meaning that the landscape is 

continually constructed and reinterpreted according to its social and historical context 

(Bender 1993:2; Ingold 1993:162). Landscapes are processual—social and historical 

processes at work within society mediate the forms the landscape takes while also 

reproducing them (Cosgrove 1998:11). This dynamism mirrors the dynamism inherent in 

the societies and individuals with whom landscapes engage. Landscapes and their 

features are cognitively fused with the life histories of people dwelling within them. They 

are contingent on the human actors and societies that constitute them and on the activities 

that lead to their incorporation into conceptual and ideological frameworks. 

By virtue of their role in individual and societal systems of meaning, landscapes 

are fundamentally performative. The landscape is a record of the life histories of those 

who have dwelt within it (Ingold 1993:152). Through the act of dwelling within the 

landscape, humans carry out cultural and cognitive landscape construction. It is thus the 

action of humans that brings coherence and structure to the landscape (Gosden and Head 

1994:114). Human performance of the landscape frequently results in the attachment of 

meaning to the loci of human actions. These loci are instilled with meaning by virtue of 

being consciously experienced (Stoffle et al. 2001:143). Bodily action and movement are 

literal performative components of landscape construction, maintenance, and 
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reinterpretation. As Tilley describes, the act of journeying along a path, (for example), is 

a “paradigmatic cultural act” (Tilley 1994:31), and he further notes that through kinetic 

activity, one continually reorients one’s perception and experience of the landscape 

(Tilley 1994:13).  

The encapsulation of memory and the act of remembering stimulated by 

experiencing the landscape are inextricably tied to its historicity. By virtue of the 

familiarity resultant from one’s repeated interaction with landscape features, memories 

become engrained in the landscape and are available to be engaged with and reified 

(Ingold 1993:152, 154). Through their enduring nature and the memories congealed 

within them, landscapes play a fundamental role in the mediation of social and individual 

identity. The maintenance of landscapes structures individual and social concepts of the 

world and reinforces social identity by reference to meaningful places and spaces (Tilley 

1994:40).  

Finally, as the venue for, and an agent of, the transformation of worldview and 

concepts of identity, the landscape is invested with power. While there is an active 

interplay between the landscape and humans dwelling within it, the landscape may also 

be manipulated by humans as an instrument of social or political legitimization because 

the daily interaction of humans and societies with the landscape leads to the inscription of 

structures of power within it (Tilley 1994:26). Alternatively, the landscape may be co-

opted as the means of contesting social or political organization via its physical or 

cultural transformation (Whittlesey 1998:22).  
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Thus, the concept of landscape as used in phenomenological discourse is strongly 

reactionary both to Western traditional and colloquial notions of the landscape as 

backdrop for human action and social processes and theories of environmental 

determinism. Building on early trends in cultural geography, anthropological landscape 

theory incorporates postmodern theories of agency and cultural ontologies to depict 

landscape as a holistic and organic social product.  

Strong critiques have subsequently been leveled against the methodology and 

conclusions produced by the Phenomenological School of cultural landscape theory. 

These critiques undermine the manner in which phenomenologists “people” past 

landscapes and represent past peoples’ articulation with the physical world. As argued by 

Fleming (2006), “Pre-Enlightenment humans would not have ‘gazed’ upon the world in 

the Cartesian manner of late twentieth-century landscape archaeologists. We must 

liberate ourselves from this mental straightjacket and…solve the ‘absence of people’ 

problem” (Fleming 2006:269).  

In part, argue critics, the weakness of the Phenomenological School lies in the 

manner in which meaning is ascribed to the archaeological record in order to reconstruct 

past cultural landscapes. According to Barrett and Ko (2009), “It is [the] emphasis on 

what might be termed a ‘subjective epistemology’—the belief that our own embodied 

experiences of landscapes and monuments must reveal to us something of the experiences 

of the people who once inhabited those same places in the in the past—that [they] believe 

to be problematic” (Barrett and Ko 2009:279). Thus, while phenomenologists importantly 

discredit outmoded formulations of a deterministic or static physical landscape, their 
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conclusions about the manner in which past cultural groups interacted with and perceived 

a given landscape are often derived from subjective experience with that landscape or 

formulated universals that essentialize past cultures. As discussed below, specific cultural 

data derived from ethnography or produced through collaborative research are critical to 

more accurately representing how past cultural groups refigured the physical environment 

to produce cultural landscapes.  

 

Implications of Landscape Theory for the Archaeologist 

For the archaeologist, theoretical notions of performance, agency, and the social 

constitution of reality are dense concepts that do not lend themselves easily to pragmatic 

interpretation of the past material record. Therefore, archaeological application of 

landscape theory is dramatically shaped by the very real constraints of forming 

interpretations based on a biased and limited material record (see Schiffer 1987). Thus, 

archaeologists have applied landscape theory in distinct ways that, while responsive to 

broader trends in anthropology and allied social sciences, are conditioned by the material 

nature of the archaeological record.  

As Binford (1983) notes, the excavated site has traditionally been the unit of 

archaeological research. In privileging the site over other units of analysis, however, 

archaeologists have failed to examine the true arena for a society’s economic, social, and 

ideological activities—the landscape (Binford 1983:109). As archaeologists have 

conceived them, past landscapes may be modeled because of their material component. It 

is this component that allows the archaeologist to formulate conjecture about past cultural 
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systems (Whittlesey 1998:23). The material aspect of archaeological landscapes is the 

product of the patterned behaviors of past occupants, which are traceable in patterns of 

artifactual remains that can be spatially analyzed to reveal aspects of their 

interconnectedness and relationships between cultural and natural features (Anschuetz et 

al. 2001:159; Whittlesey 1998:25).  

These patterned behaviors transform the natural environment in a variety of ways. 

The structuring of space to serve different societal functions—the networking of places 

via trail systems and the segregation of space for specific cultural activities (among them 

agriculture, resource procurement, and ritual)—creates a built environment that may be 

analyzed by the archaeologist. This built environment constitutes a physical modification 

of the landscape that is visible and lends itself to archaeological interpretation (Anscheutz 

et al. 2001:182; Knapp and Ashmore 1999:10). What is meaningful for the archaeologist 

is the definition of parameters that spatially and temporally structured this modification 

of the landscape (Anscheutz et al. 2001:189). To the extent that these parameters are 

physical or environmental, reconstruction of past environments or extrapolation from the 

present environment enables the archaeologist to hypothesize about the relationship 

between land use and natural features. Cultural determinants of land use and 

conceptualizations of place and space are much more difficult to access, and their 

interpretation, in the absence of extant descendant communities, requires reference to the 

body of cultural data contained within ethnographic analyses of descendant groups. 

For archaeologists working in a variety of research settings, and particularly for 

Southwestern archaeologists, archaeological landscape studies derive their analytical 
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power from two sources—ethnographic and collaborative research employing indigenous 

knowledge (IK) to elucidate the significance and meaning of place and the 

interconnection of places in indigenous ecological (as supplied by traditional ecological 

knowledge, or TEK), moral, cosmological, and ritual systems (e.g., Basso 1996; 

Carmichael 1997; Carroll et al. 2004; Colwell-Chanthaphonh et al. 2008; Ferguson and 

Anyon 2001; Ferguson and Colwell-Chanthaphonh 2006; Ferguson and Hart 1985; 

Ferguson et al. 2009; Franklin and Bunte 1997; Kelley and Francis 1993, 1994; 

Kuwanwisiwma and Ferguson 2009; Toupal et al. 2000; Stoffle et al. 1997; Stoffle et al. 

2000); and materialist studies of the correlates of human-land interactions, including land 

use and territory formation (Zedeño 1997, 2000, 2008; Zedeño et al. 1997).  

The widespread archaeological use of IK in recent decades can be traced to the 

legal requirements instituted by the passage of the National Historic Preservation Act 

(NHPA) and Archeological Resources Protection Act (ARPA), which require 

consultation with tribes to mitigate adverse effects and damage to cultural resources, and 

the Native American Graves Protection and Repatriation Act (NAGPRA), which 

provides a legal context for the use of indigenous knowledge for the purposes of 

establishing cultural associations between descendant groups and ancestral human 

remains and cultural property (Barker 2003; Dongoske 1996; Dumont Jr. 2003; Fish 

2006; Graber 1999; LaVaque-Manty 2000; Mihesuah 1996; Riding In 1996; Weaver 

1997; Zimmerman 1996), and creates the archaeological imperative to incorporate Native 

American epistemologies into ancestral and sacred sites research in the United States 
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(Fowles 2010:456–457). Cultural resources legislation in other countries has had similar 

consequences for practitioners internationally.   

Relevant aspects of IK and materialist landscape studies are discussed below, and 

both are incorporated in order to interpret and model Hopi land use patterns and the 

nature of the ancestral Hopi landscape.  

 

Contributions of Indigenous Knowledge to Landscape Theory 

Indigenous Knowledge (IK) Defined 

 Indigenous knowledge, referred to variously as traditional knowledge (TK) or 

traditional ecological knowledge, when specifically referencing indigenous resource 

knowledge, is a unique body of locally-situated knowledge that is generated in the 

context of indigenous livelihoods and acquired through a process of lifelong learning and 

intergenerational knowledge transfer (Agrawal 1995:416; Battiste 2010:31–33; Howes 

and Chambers 1980:330; Menzies and Butler 2006:1–2). It is the product of direct, 

concrete engagement between indigenous people and their physical world such that 

experience and sensory perception are fundamental to IK acquisition (Battiste 2010:47). 

The result is an organized, internally-coherent, dynamic, holistic, locally-based 

knowledge system passed down through oral tradition, language, ritual performance, and 

subsistence and resource procurement practices (Battiste 2010:31; Lesko and Thakali 

2001:291; Nicholas 2001:35) that encodes the cumulative body of indigenous knowledge, 

beliefs, and practices derived from historical experience (Berkes 1993:3–4). It is 

embedded in cultural traditions, yet is dynamic in response to changing practices and 
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material conditions. It contrasts significantly with the Western science-based knowledge 

system in its reliance on local and historical experience and its holistic integration with 

religious and cosmological systems (Berkes 1993; Menzies and Butler 2006; but see 

Agrawal [1995]). 

 

Traditional Ecological Knowledge (TEK) 

 Traditional ecological knowledge refers to a subset of IK relating to local-level 

ecological and land-based knowledge that typically focuses on the distribution of plant 

and animal resources and influential factors thereof, as well as subsistence and 

procurement practices in response to local ecological conditions. It includes intimate 

topographical knowledge as well as knowledge of the interrelationship between animals, 

land, and community (Berkes 1993:3; Hrenchuk 1993:72; Lesko and Thakali 2001:285). 

This localized understanding of ecosystems has been harnessed for use in environmental 

sustainability projects, with particular emphasis on portions of the Pacific Northwest and 

British Columbia (Butler 2006; Hrenchuk 1993; Menzies 2006; Menzies and Butler 

2006; Nadasdy 1999; Usher 2000).  

TEK emphasizes the interrelatedness of resources within an ecosystem (Menzies 

2006:5; Menzies and Butler 2006:5), and is rooted in traditional use of, and interaction 

with, the land (Berkes 1999). As a consequence, it includes “Practical knowledge of 

where to find and how to process resources [bound up with] traditional structures of 

territory and resource ownership, cultural rules regarding resources use and waste, and 

even issues such as the traditional gendered division of labor within a community” 
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(Menzies and Butler 2006:10). It emerges through culturally-mediated direct interaction 

between humans and the land for diverse purposes, including hunting, fishing, and 

gathering, such that TEK governs specific forms of indigenous land use. As a 

consequence, IK broadly, and TEK specifically, are important for conceptualizing and 

reconstructing indigenous land use practices, for the traditional and ecological knowledge 

contained therein structure how the landscape is used and conceptualized, constraining 

who, where, when, and how the land is used, and also traditional moral obligations 

inherent in conserving and sustaining these resources.  

One interesting study demonstrating the broad applicability of TEK to 

archaeological landscape research is Trusler and Johnson’s (2008) work examining the 

ethnoecology of black huckleberry procurement in northwestern British Columbia. The 

authors determined that indigenous land use for the purpose of black huckleberry 

management and harvesting is structured by biophysical factors and cultural factors. 

Black huckleberries are not only generally important in the traditional economy of the 

Gitksan and Wet’suwet’en First Nations peoples, but they are also required in abundance 

for feasting practices (Trusler and Johnson 2008:555). Ritual use of black huckleberry, 

therefore, renders effective management and harvesting of paramount cultural 

importance.  

Similarly, the location of utilized berry patches is structured by their physical 

location relative to local biophysical factors, and also by their proximity to villages, 

fishing locations, alpine resources, and routes of access (Trusler and Johnson 2008:563). 

House or Clan affiliations further influence which berry patches are utilized, and by 
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whom. Thus, the authors conclude that “The importance of human social systems and 

human choice in the selection and maintenance of berry patches points to strong 

anthropogenic patterning of landscape, and to human management and social structure 

being important in creating and defining the ‘berry patch’ ecotope in northwest British 

Columbia” (Trusler and Johnson 2008:566). In this way, they employ TEK to examine 

how traditional black huckleberry utilization is structured. They identify physical and 

cultural variables that impact the concrete locations of land use for this purpose, and 

facilitate the reconstruction of this aspect of the Gitksan and Wet’suwet’en cultural 

landscape.  

 

Anthropological Applications of Indigenous Knowledge 

Anthropological analyses of the central role of place names in indigenous cultural 

landscapes illustrate another mechanism by which indigenous knowledge and culture 

structures land use and conceptualization of the landscape. According to Thornton 

(1997), “As cultural artifacts, place names are durable and provide important clues to the 

historical and cultural geography of a region” (Thornton 1997:221). Highly descriptive, 

information-rich place names encode environmental information as well as the cultural 

significance of place and how it is perceived, classified, and conceptualized (Thornton 

1997:209).  

The work of Keith Basso (1993, 1996) with the Western Apache is a foundational 

model for the use of indigenous knowledge for understanding place names and the 

structure and construction of indigenous cultural landscapes that they reveal. Basso’s 
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work is unique in the level of attention paid to information derived from Apache cultural 

consultants and the empiricism with which this information is synthesized to produce an 

overarching model of the Western Apache sense of place. Basso draws on Western 

Apache linguistic conventions and storytelling traditions in order to interpret the role of 

place in Apache society and the maintenance of cultural norms. From a theoretical 

standpoint, he concludes that the act of sensing place reinforces the complex linkages 

between the actor and the physical world. Thus, by sensing places, “The physical 

landscape becomes wedded to the landscape of the mind” (Basso 1996:55). As discussed 

above, by sensing place, actors participate in a cultural activity that reinforces their social 

and cultural identity, for places are sensed and attached with meaning in accordance with 

cultural and social ideological frameworks (Basso 1996:83–85).  

Basso’s consultations reveal that Western Apaches perceive place in a distinct and 

culturally-mediated manner. Through storytelling, Western Apaches refer to named 

features on the landscape as a means of identifying an individual’s immoral behavior 

(Basso 1996:61). Moral teachings are encoded on the landscape through stories that 

incorporate specific, named natural features. Therefore, places where events recounted in 

Apache stories occur receive as much emphasis as the events themselves or how they 

unfold chronologically, and the substance of Apache stories is bracketed at the beginning 

and end by a reference to the place where it occurred (Basso 1993:45, 51). The use of 

elaborate and highly descriptive place names is crucial in this process, for it allows the 

individual at which the story is directed to develop a mental image of the location of the 

event that facilitates its recall when the place is perceived during daily life.  
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This attachment between story and place is very important culturally, for it 

concretizes the knowledge acquired through stories in features that may be revisited. In 

this way, “‘wisdom sits in places’” (Basso 1996:70), for the experiencing of meaningful 

places by Apache individuals enables them to recall and apply moral lessons. Thus, 

individuals are “stalked” (Basso 1993:57) by places as a result of their incorporation into 

stories that are aimed at amending improper behavior. 

The cultural perception of place that Basso examines is unique to the Western 

Apache, yet it demonstrates the capacity for indigenous knowledge to reveal structures of 

meaning in indigenous cultural landscapes and elucidate the significance of place and 

how it articulates with cultural systems of meaning. This model may fruitfully be applied 

to non-Apache contexts, for Basso does not simply conclude that places are “important” 

to the Western Apache, but rather considers the social mechanisms that render them 

“important” and the meaning this importance has for individuals. Of particular utility for 

the archaeologist, it also suggests that, when the benefits of applying ethnographic data 

from contemporary populations to a set of past material remains may be convincingly 

demonstrated, ethnography may allow the archaeologist to formulate plausible 

hypotheses about how specific places were meaningfully networked to produce a cultural 

landscape. As will be argued below, the vast body of Hopi ethnographic data allows the 

archaeologist to suggest plausible interpretations of the structure of the ancestral Hopi 

landscape and present hypotheses as to how places were incorporated into this landscape 

along varying dimensions and on varying levels of meaning. 
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Contributions of Behavioral (Materialist) Theory to the Study of Archaeological 

Landscapes 

 While indigenous knowledge and ethnographic data provide insight into the way 

in which places are invested with meaning and how these places are conceptually 

connected according to culture and ideology, archaeological data are often critical for 

understanding landscapes because they are the material remains of the use of places. As 

argued by Colwell-Chanthaphonh et al. (2008), “An archaeological landscape is basically 

a cultural landscape; archaeological sites function as one component in the geographies 

which human societies use to construct their experiences” (Colwell-Chanthaphonh et al. 

2008:63). Individuals transform natural features (places or resources) by repeatedly 

interacting with them. Therefore, these features are points of convergence between the 

environment, culture, and structures of meaning (Zedeño and Bowser 2009:1). As a 

result, natural features, which are converted into forms of material culture, are invested 

with symbolic meaning. Zedeño and colleagues (Rubertone 2008; Zedeño et al. 1997; 

Zedeño 2000, 2008; Zedeño and Bowser 2009) variously label this category of material 

culture—the product of concrete interactions between humans and the material world—

landmarks or places.  

Landmarks have several behavioral properties that are observable to the 

archaeologist and provide information on which interpretations of meaning and 

relationships between landmarks are based. In one respect, each landmark has a set of 

performance characteristics that dictated why actors in the past selected a particular 

location for use. These performance characteristics may be natural (i.e., topography, 
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proximity to resources, or local climate) or cultural (i.e., prior modification through 

human use) (Zedeño 2000:108; Zedeño 2008). Each landmark also has a unique life 

history. The history of human-land interactions at a particular locus may be reconstructed 

archaeologically, and it may reveal temporal variability suggesting the changing nature of 

the landmark and its relationship to other landmarks through time (Zedeño 2000:109; 

Zedeño 2008).  

 Landmarks are interconnected through a network of relationships that produces 

the landscape. The landscape defines the temporal and spatial extent of discrete human-

land interactions by a particular group (Zedeño et al. 1997:4). Landscapes are mapped by 

identifying landmarks and their associated properties and expanding outward to examine 

the dimensions along which they are linked. Such links may be formal and defined by the 

performance characteristics outlined above; they may be relational and defined by 

behavioral, social, or cognitive processes that determine how they related within the 

living cultural system; or they may be historical—landscapes may incorporate landmarks 

used asynchronously but cumulatively linked via experience (Zedeño et al. 1997:4; 

Zedeño 2000:109; Zedeño 2008). Landscapes are inherently multilayered, in that 

landmarks may be incorporated into multiple overlapping networks of land use or 

conceptual associations, or both (Zedeño and Bowser 2009:6).   

In analyses of archaeological landscapes, characteristics of landmarks and the 

links between landmarks must be described and measured by the archaeologist (Zedeño 

et al. 1997:4). As demonstrated above, it is not sufficient simply to acknowledge the 

presence of features on the landscape and conclude that they are interrelated in a uniform 
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and predictable manner. Rather, the unique characteristics of each feature must be 

examined in its own right before determinations can be made of the basis by which 

features are linked. Further, archaeologists must consider the intervening formation 

processes that distinguish past cultural landscapes and the observable landscape of 

archaeological materials and apply middle range theory to account for incongruities 

between the two (Heilen 2005; Heilen et al. 2008). 

Archaeological analysis provides the tools to examine many durable aspects of 

landmarks. However, the archaeologist must conclude that meaningful aspects of the 

cultural contexts of landmarks—their scheduling of use and cultural factors relating to 

decision-making about use—are lost in the archaeological record.  

It is the contention of this dissertation that indigenous knowledge and 

ethnographic data provide a body of data that may be analyzed in order to recover, albeit 

with very real limitations, some of the contextual information that can inform how past 

landscapes were constructed and used. Before examining methodological implications of 

applying ethnography to prehistoric archaeological remains, this dissertation briefly 

reviews some of the literature that tackles archaeological landscape interpretation in the 

greater Southwest (including parts of Nevada) in general, and then specifically with 

affiliated Hopi remains. 

 

Archaeological Landscape Applications in the Greater Southwest 

The identification and description of prehistoric land tenure systems is one 

prominent research focus of materialist archaeological landscape studies in the greater 
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Southwest. In his work in the Mesa Verde region, Adler (1993, 1996) posits that the 

social mediation of land tenure, reflected in settlement organization, is a response to the 

relative availability of resources (Adler 1996:339). Therefore, land tenure systems 

transform resource uncertainty into calculable risk (Adler 1996:345).  

Adler’s land tenure model supposes that, as resources become restricted, 

agricultural intensification increases. Consequently, the size of the primary resource 

access group (PRAG)—individuals with direct access to resources (Adler 1993:85)— 

increases in a curvilinear fashion, with moderate agricultural investment corresponding to 

the largest access group size, while extreme investment corresponds to decreasing access 

group size. During the Pueblo IV period (A.D. 1275-1540/1600), for example, PRAGs 

are household-based (Adler 1993:87, 89). Archaeologically, aggregation and increased 

site size are proxies for the increase in resource access group size.  

Adler reports that, contemporaneous with environmental variability and 

regionally extensive resource stress, settlements become larger and more aggregated in 

the twelfth and thirteenth centuries (Adler 1996:358). He suggests that the social 

processes underlying the mediation of land tenure under conditions of moderate 

agricultural investment define the cultural landscape as a response to resource uncertainty 

(Adler 1996:347). Therefore, the cultural landscape, which is produced through this 

mediation, can be analyzed via archaeological settlement patterns. 

Johnson (2003), also working in the Mesa Verde region, applies materialist 

landscape theory to the temporal distribution of tower features. Construction of towers 

increased during the Pueblo III Period (Johnson 2003:324). Johnson correlates this 
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increase with a transition from dispersed settlements of the Pueblo II Period, which 

allowed for the exploitation of a variety of resource areas, to more nucleated settlements 

during the Pueblo III Period when resource areas became circumscribed (Johnson 

2003:328). Because of the consistent association between towers and landscape variables 

characterizing productive agricultural land, Johnson concludes that towers monitored this 

farmland (Johnson 2003:327, 336). His research demonstrates that a component of the 

prehistoric landscape—the construction and distribution of towers in the Mesa Verde 

region—was structured by prehistoric social processes marking land ownership.  

Several studies of indigenous cultural landscapes in the greater Southwest have 

placed more explicit emphasis on the incorporation of ethnographic data from descendant 

populations and involvement of tribal cultural advisors in archaeological interpretation. 

Songs and oral traditions are strong ordering components of indigenous landscapes and 

receive particular attention in the literature. These studies have combined analysis of the 

material signature of cultural landscapes with data that speak to structures of meaning 

within this material signature.  

Toupal et al. (2001) interviewed native peoples in Nevada in order to describe 

recurrent formal attributes of important places, their cultural meanings, and the themes 

that connect them. Recurring site associations included: shamanism, rain-making, hunting 

rituals and activities, millenary rituals, curing rituals, and coming of age ceremonies 

(Toupal et al. 2001:175). Many of these sites were associated with rock art and resource 

patches.  



 61

The themes interconnecting sites involved natural features (i.e., mountains and 

rivers), ceremonies, history, and songs (Toupal et al. 2001:176). These attributes allowed 

the researchers to delineate clusters of sites and connections between sites forming 

recurrent nodes in the larger cultural landscape (Toupal et al. 2001:177). Therefore, 

researchers found that oral tradition and the history of ritual, customary activities, and 

resources are structural components of contemporary cultural landscapes. 

Several studies of Numic cultural landscapes, particularly those conducted with 

the Southern Paiute, echo Basso (1993, 1996) in emphasizing the relationship between 

specific places and resources represented in the Numic myths and songs from which they 

derive meaning (Carroll et al. 2004:134; Franklin and Bunte 1997:250). Among the 

Southern Paiute and other Numic groups, places where rituals are (and were) performed, 

sites where resources used in rituals are procured, and sites where ritual paraphernalia are 

discarded all constitute important places that compose the ritual landscape (Carroll et al. 

2004; Franklin and Bunte 1997; Stoffle et al. 2000). Rock art and ancient or formerly 

occupied sites are the most ubiquitous material correlates of these landscapes.  

Several archaeologists have attempted to reconstruction prehistoric ideology by 

analyzing archaeological landscapes. Snead (2004) invokes an ideological explanation for 

changes in the distribution and function of sites in the western Galisteo Basin during the 

Coalition and Classic periods. He reports that, in the Pindi Phase, settlements within the 

Burnt Corn community were clustered, nucleated, and distributed according to 

topography (Snead 2004:248). These settlements, which contained plazas, were spatially 

defined via petroglyphs (Snead 2004:255). However, remains of later, Classic Period 
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settlements within the community landscape consist solely of ceramic scatters along 

secondary ridges forming the periphery of the Burnt Corn area (Snead 2004: 251). No 

evidence exists for the occupation of the center of the area—the site of Pindi Phase 

pueblos—during the Classic Period.  

Outside the vicinity of the Burnt Corn community, the Classic Period is 

represented by extensive, networked, and intensive land use, particularly for agricultural 

purposes (Snead 2004: 254). Snead suggests that the robustness of prehistoric Pueblo 

subsistence strategies would have rendered these productive areas within the Burnt Corn 

Community at least marginally useful (Snead 2004:258). Therefore, he implicates the 

mythical system of the prehistoric Puebloans in their avoidance of the ruins of earlier 

habitations. In this way, the Burnt Corn community landscape is conceptualized with 

reference to ideological and historical processes that affect its form and structure. 

Snead and Preucel (1999) also addressed ideological landscapes in the Puebloan 

Southwest in their analysis of Keres landscape organization. Ethnographic data suggest 

that the spatial component of the Keres ideological landscape is defined by the extent of 

present villages and meaningful natural features (Snead and Preucel 1999:176). Natural 

features are incorporated and replicated as constructions within the village. Notably, the 

cardinal directions, a foundational ordering principle of the Keres ideological landscape, 

are symbolically replicated in shrines constructed on village boundaries (Snead and 

Preucel 1999:178). Manipulation of constructed features at the site of Kotyiti underscores 

how ideology, and as a result identity, can be manipulated through built components of 

the landscape. The construction of directional and plaza shrines at this Spanish Period site 
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symbolize the revitalization of Keres ideology and identity and contestation of Spanish 

influence (Snead and Preucel 1999:189). 

Duwe (2011) and Fowles (2009) have identified a similar phenomenon among the 

ancestral Tewa and Northern Tiwa of the northern Rio Grande. They examine the 

“villagescape” of Rio Grande settlements—the spatial extension of the pueblo outward 

from built roomblocks to incorporate elements of the landscape bounded by various 

shrine types (Fowles 2009:449). In both cases, it is hypothesized that the construction of 

shrines on the landscape surrounding Tewa and Northern Tiwa pueblos was highly 

structured in nature and functioned to domesticate the landscape and enshrine the villages 

(Fowles 2009:461, 463). In this way, villages maintained a dispersed ritual infrastructure 

during a period of demographic change that resulted from population aggregation during 

the Coalition Period (Fowles 2009:461).  

Potter (2004), discussing gendered landscapes, suggests that individual structuring 

components of larger ideational systems are inscribed on the landscape. He elucidates the 

ethnographic connection between hunting, knowledge and interaction with the landscape, 

its resources and symbolic ancestral ties, and the production of masculinity (Potter 

2004:326–328). Analyzing the distribution of dense clusters of rock art imagery depicting 

animal forms, anthropomorphic forms, and hunting practices, Potter locates places, such 

as Inscription Canyon in east-central Arizona, where cyclical hunting rituals have 

constructed an exclusive gendered and naturalized landscape (Potter 2004:333–335). This 

prehistoric Puebloan landscape is ritually produced through gender ideology, the material 

correlate of which is rock art imagery and its spatial distribution. 



 64

Finally, prehistoric trails and road systems are important and recurrent material 

mechanisms through which ideological landscapes are produced and encoded, and a 

cultural landscape interpretive framework has been applied to the study of these features. 

Ethnography suggests that by being traversed, trails connect places and spaces in 

meaningful relationships and integrate the landscape (Stoffle et al. 2001:150). Trails are 

the means through which linkages between places are established (Snead 2002:758). 

Snead documents prehistoric trail networks on the Pajarito Plateau, noting that pecked 

hand and toe holds, overly constructed steps, and braiding are all components of trail 

structure in the area (Snead 2002:760).  

These trail features are increasingly formalized at junctions between the main trail 

system and community houses. Formalization is achieved through ritual cycles of 

renewal that produce braiding and construct the trail as a gateway to the community 

house (Snead 2002:763). The central placement of community houses within the 

ideological system is thus cemented through the trail network and given permanence 

through its inscription on the land (Snead 2002:764). This is also posited in the Chaco 

system, in which networks of roads may have functioned as part of a ritual complex in 

order to integrate the Canyon and outliers and, therefore, the Chacoan ideational system 

as a whole (Roney 1992:129–130). 

In these analyses, trails assume ideological and social meanings beyond their 

rational economic function of channeling goods and services along predefined pathways. 

From this perspective, trails are important structural components of the landscape 

(Darling 2006, 2009; Darling and Lewis 2006; Snead 2002:758). They reflect the 
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cognitive and conceptual linkages between places on this landscape—they physically 

connect places representing a variety of land use behaviors, including resource 

procurement (C. Stone 1991), as well as those of spiritual and ritual significance (Darling 

2006, 2009; Darling and Lewis 2006; Ferguson et al. 2009:20-21).  

For Darling (2006, 2009), these connections constitute a group’s “traditional 

infrastructure,” by which cognitive cultural geography is grounded on the landscape. For 

members of the Gila River Indian Community, journeys via specific trails through the 

landscape become encoded in songs, whose repeated performance produces a shared 

cultural geography (Daring and Lewis 2006:8). In structuring movement, trails thus 

structure landscape perception and cognition (Snead 2002). Population movement 

conditions, and is conditioned by, traditional conceptualizations of the landscape. 

For many groups, ancestral population movements are singularly important in 

defining the boundaries of traditional cultural landscapes. As connections among 

ancestral villages, and between ancestral and contemporary villages, trails integrate past 

and present use of the landscape (Ferguson et al. 2009:22). Specific trails referenced in 

traditional histories are remembered as ancestral migration pathways (Cleland and Apple 

2003:289; Ferguson et al. 2009:22; Stone 1991:82), and record tribal history in tangible 

monuments invested with profound cultural meaning. Trail networks have thus become 

important in analyses of ancestral population movements, cultural perceptions of 

ancestral population movements, and the processes by which traditional cultural 

landscapes are bounded by the network of ancestral population movements. 
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 As evidenced by the research outlined above, archaeological landscape theory has 

been widely applied throughout the greater Southwest in a variety of forms and to a 

variety of contexts. Commonalities between these applications lie foremost in the 

identification of material correlates of landmarks (often with the aid of ethnographic data 

in order to locate and identify important places on the landscape) and the use of this 

material data to understand the distribution of human-environment interaction loci. From 

this stage, ethnographic data are applied (with varying degrees of thoroughness) to the 

distribution of archaeological remains in order to formulate conclusions about the means 

by which landmarks were integrated into an organic whole. 

 

Applications of Archaeological Landscape Theory to Hopi-Affiliated Remains 

 While many of the studies discussed above make explicit reference to Puebloan 

ideological systems and the construction of Puebloan cultural landscapes, a large body of 

work originally developed out of land claims studies has been conducted specifically on 

identifiably Hopi and ancestral Hopi remains (Fowles 2010:456, 459). As above, 

emphasis rests first on identifying material correlates of landscape use, in some cases 

identifying indicators of landscape use that allow material remains to be affiliated with 

the modern Hopi Tribe, but ultimately hinges on collaboration with Hopi cultural 

advisors to get at parameters of Hopi cultural landscapes. Because the formation of the 

Hopi Tribe is modeled as a “gathering of the clans” (Bernardini 2005; Ferguson and 

Lomaomvaya 1999), clan migration traditions play a particularly important role in 

defining Hopi cultural landscapes in these studies. 
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Zedeño (1997, 2000, 2008) develops a theoretical framework for the analysis of 

indigenous territorial formation and applies it to an archaeological and ethnographic 

study of the Hopi. Archaeological and ethnographic data underscore structural 

differences between Western and indigenous concepts of “territory.” Contrary to Western 

legal definitions of territory, indigenous territory is best understood as the aggregate of 

land tenures, use of land and resources, and production of material objects left on the 

landscape (Zedeño 1997:71–2; Zedeño 2008). In the Hopi example, Zedeño defines 

overlapping dimensions of human-land interaction that structure Hopi territory—food 

production, procurement, and ritual activities (Zedeño 1997:77–78). Her findings suggest 

that Hopi territory, as documented ethnographically, reached its current extent in the 

fifteenth century (Zedeño 1997:82). During this period, ritual space was reorganized 

according to the dictates of katsina ceremonialism, irrigation technologies intensified for 

cotton production, and migrants’ ancestral lands incorporated into the Hopi ritual 

landscape (Zedeño 1997:82). Thus, cross-cutting planes of interaction with the land and 

its resources define the boundaries of Hopi cultural landscapes. 

As stated previously, clan migration traditions are fundamental to the formation of 

Hopi territory and traditional cultural landscapes (Colwell-Chanthaphonh et al. 2008; 

Colwell-Chanthaphonh and Koyiyumptewa 2011; Dongoske et al. 1992; Ferguson and 

Anyon 2001; Ferguson et al. 2009; Ferguson and Lomaomvaya 1999; Koyiyumptewa and 

Colwell-Chanthaphonh 2011; Kuwanwisiwma and Ferguson 2009, in press; Whiteley 

2008a, 2011). According to Hopi oral tradition as well as archaeological research, 

ancestral clan migrations are documented in Ancestral Puebloan, Mogollon, Hohokam, 



 68

Salado, Cohonina, Fremont, and Mimbres archaeological remains (Dongoske et al. 

1997:603; Koyiyumptewa and Colwell-Chanthaphonh 2011; Kuwanwisiwma and 

Ferguson 2009; Whiteley 2008a, 2011). Today, Hopi people recognize cultural 

connections throughout the Greater Southwest (Ferguson and Colwell-Chanthaphonh 

2006; Kuwanwisiwma and Ferguson in press). As a result, Hopi cultural landscapes 

encapsulate broad regions of the American Southwest in which ancestors lived, died, and 

were buried (Ferguson and Anyon 2001:107).  

Hopi traditional knowledge, including navoti, accumulated historical knowledge 

derived largely from migration histories; and wiimi, ceremonial knowledge, greatly 

inform how contemporary Hopi experience and cognize the landscape (Colwell-

Chanthaphonh and Koyiyumptewa 2011:71; Ferguson and Anyon 2001:101; Whiteley 

1988:269). The role of place is central within this traditional knowledge. Hopi place 

names, in particular, contain rich, localized information about locations on the landscape 

and events—both ongoing or within recent memory, and those contained within 

traditional narratives—that transpired and are subsequently rooted in those places 

(Whiteley 2011:84–90a).  

While place names encode a range of cultural information, including the presence 

of procured resources, or customary practices conducted at a given location (Whiteley 

2011:100–101a), named places on the landscape are often components of clan origin and 

migration narratives. These narratives reference concepts of time and space on a 

continuum from the representational to the absolute (Colwell-Chanthaphonh et al. 

2008:68–69). For example, while specific places within traditional narratives, like 
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Palatkwapi, may reference “an epoch of Hopi history that didactically represents the past 

in a different, moral sense” (Colwell-Chanthaphonh et al. 2008:70), rather than concrete 

places on the landscape or discrete time periods, other aspects of these narratives convey 

“real history,” such that “When Hopis speak about the [ancestors]…they are not speaking 

metaphorically; they are speaking about actual people and corporeal experiences” 

(Colwell-Chanthaphonh and Koyiyumptewa 2011:67).  

According to Hopi origin narratives, clans did not settle the Mesas (Tuuwanasavi, 

the earth center) by accident, but rather fulfilled their covenant with the deity Ma’saw 

and migrated to the region as a result of “the deliberate choice [the] ancestors made in 

seeking out [that] particular landscape” (Kuwanwisiwma and Ferguson 2009:90; 

Whiteley 2011:92). The aggregate of the ancestors’ itaakuku, or “footprints,” defines 

Hopitutskwa, the cultural landscape conceived as the Hopi homeland (Kuwanwisiwma 

and Ferguson 2009:90; Kuwanwisiwma and Ferguson in press). Hopitutskwa comprises 

itaakuku, which are represented archaeologically in the form of ancestral sites, trail 

networks, shrines, petroglyphs, and other material culture categories, as well as springs, 

resource procurement areas, and other places on the landscape traditionally used by the 

Hopi (Kuwanwisiwma and Ferguson 2009:90, 93; Kuwanwisiwma and Ferguson in 

press; Whiteley 2011b:447–449). The boundary of this homeland is demarcated 

materially via prominent landforms and shrines (Ferguson and Anyon 2001:109; 

Kuwanwisiwma and Ferguson 2009:90; Whiteley 2011a:95). Shrines and resources 

contained within Hopitutskwa remain actively in use, particularly for ritual performance 

(Ferguson and Anyon 2001; Koyiyumptewa et al. 2011:95–97; Kuwanwisiwma and 
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Ferguson 2009; Lange 1998). The presence of, and ritual pilgrimages to, ancestral sites 

reaffirm the spiritual connections between contemporary Hopis and the ancestors and 

allow contemporary Hopis to reenact traditional histories (Ferguson and Anyon 2001: 

104; Koyiyumptewa and Colwell-Chanthaphonh 2011:99; Kuwanwisiwma and Ferguson 

2009:91). In this way, ancestral sites and important places within Hopitutskwa function as 

repositories of a cultural memory that can be accessed through visitation and perception 

of these places.  

 Thus, ancestral Hopi sites, in conjunction with oral traditions, provide the 

structure for models of Hopi landscapes. These landscapes extend far beyond the 

contemporary boundaries of the Hopi reservation and are the result of social processes 

that govern concepts of affiliation and descent. 

Prior studies of Hopi cultural landscapes emphasize two structural dimensions: 

discrete human-land interactions for subsistence, resource procurement, or ritual 

purposes; and the incorporation of the ancestral homelands of Hopi clans into the shared 

concept of the Hopi cultural landscape. Below, evidence for these two landscape 

dimensions is evaluated on the basis of Hopi ethnographic data. The model derived from 

ethnography is then applied to archaeological data compiled during survey of ancestral 

Hopi remains in and adjacent to Homolovi State Park and the Cottonwood Wash 

drainage, northeastern Arizona. 
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Evaluating the Use of Ethnography by the Archaeologist 

 The impetus for employing data from Hopi ethnographies to construct a model of 

Hopi land use that may be a lens through which to interpret ancestral Hopi land use 

patterns arises from Jorgenson’s (2005) review of several prominent archaeological 

papers, in which he asserts that archaeologists insufficiently use the ethnographic record 

in formulating inferences about archaeological materials. The integration of ethnography 

and archaeology, he argues, can strengthen archaeological interpretation and provide 

archaeologists with more diverse, and potentially more accurate, testable models of 

prehistoric cultural systems. 

 The use of ethnographic accounts of descendant communities to inform 

archaeological interpretations has historically been the subject of vigorous debate (i.e., 

Cordell 1985; Cordell and Plog 1979; Cordell et al. 1987; Graves 1987; Graves et al. 

1982; Reid 1999; Reid et al. 1989; Reid and Whittlesey 1990, 2005; Spielmann 2005; 

Upham 1982; Upham and Plog 1986; Upham et al. 1989; Whittlesey 1978). Several 

prominent Southwestern archaeologists have suggested that the use of Puebloan 

ethnography to interpret prehistoric remains on the Colorado Plateau obscures complexity 

in prehistoric societies and imposes normative social models on archaeological data 

(Cordell and Plog 1979; Upham and Plog 1986). However, it is the position of this 

dissertation that current traditions within archaeology as a whole argue strongly for the 

importance of complementing archaeological research with ethnographic research.  

 Ethnographic data from descendant communities are particularly useful for 

archaeologists who construct and empirically test models of sociological processes in 
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prehistoric societies (Jorgenson 2005:661). These models, which examine the social 

dimensions of archaeological data, require analogy to living societies because 

archaeological data are inherently limited and mask the complexity and variation in 

prehistoric social systems (Jorgenson 2005; Parsons 1940; Stanislawski 1972). 

Ethnographic data may, therefore, facilitate the development of plausible hypotheses to 

test against the material record, with the caveat that archaeological data may not be 

interpretable in terms of historic traditions.   

 While patterned behaviors often leave behind identifiable archaeological 

signatures (as discussed above), the social, conceptual, and cognitive concepts that create 

and structure such patterning largely do not. As a result, archaeological interpretations 

based on the “logic” of such remains artificially impose patterns and structure (Jorgenson 

2005; Stanislawski 1972) on the data.  

 As argued in this dissertation, cultural systems of meaning and ideological 

frameworks actively structure how the landscape is conceptualized and how humans 

interact with distinct loci on the land. In the absence of data from living cultural 

consultants, ethnographic data from descendant communities, in spite of limitations, are 

the most fruitful source of information pertaining to indigenous ideology and cultural 

processes within which to contextualize archaeological data. Thus, this analysis of Hopi 

land use is grounded in Hopi ethnographic data, which provide plausible models not only 

for physical use of the landscape, but also cultural dimensions that structure the location 

and timing of use.  
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Ethnographic data provide insight into Hopi interactions with the landscape in 

less archaeologically visible ways (i.e., for ritual purposes) and suggest potential material 

correlates of these activities that may be examined within the archaeological record. At 

the same time, the archaeologist must consider that extinct prehistoric traditions will be 

absent from the ethnographic record. Thus, the scope of prehistoric interactions with the 

landscape may be artificially constrained by reliance on ethnographic data. 

 

Evaluating the Use of Oral Traditions by the Archaeologist 

 Hopi oral traditions are a potent source of cultural knowledge about processes and 

events in the past that have dramatically impacted how Hopi people today view the 

landscape and their connection to it. Unique to the oral traditions of the Hopi is the 

complexity and vastness of clan migration traditions, which record movement of 

ancestral Hopi clans over much of the Southwestern landscape. This knowledge is 

particularly useful in reconstructing and modeling the conceptual dimensions of Hopi 

land use. This paper incorporates these data into the model presented here.  

 To a certain extent, trends in the application of oral traditions to archaeological 

interpretation mirror trends in the development and use of archaeological landscape 

theory, for other researchers have emphasized, to greater or lesser degrees, the role of 

oral tradition in structuring cultural landscapes (e.g., Basso 1996; Carmichael 1997; 

Carroll et al. 2004; Colwell-Chanthaphonh et al. 2008; Colwell-Chanthaphonh and 

Koyiyumptewa 2011; Ferguson and Anyon 2001; Ferguson and Colwell-Chanthaphonh 

2006; Franklin and Bunte 1997; Kelley and Francis 1993, 1994; Koyiyumptewa and 
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Colwell-Chanthaphonh 2011; Kuwanwisiwma and Ferguson 2009; Toupal et al. 2000; 

Stoffle et al. 1997; Stoffle et al. 2000). The use of oral traditions is also of fundamental 

importance in establishing the cultural affiliation of archaeological remains, as dictated 

by the language of NAGPRA (Dongoske et al. 1997). Thus, a large body of research 

justifies the use of oral traditions as a source of data for archaeological interpretation. A 

few of the theoretical discussions of this use are reviewed here.  

 Recurrent in discussions of the utility of oral traditions for archaeological 

interpretation is the idea that oral traditions and archaeology employ two alternate, but 

potentially overlapping, ways of “knowing” the past (Anyon et al. 1997; Ferguson and 

Colwell-Chanthaphonh 2006). As is clear from statements that follow this assertion, 

traditional ways of knowing the past are fundamentally different from archaeological 

explanations in that they incorporate cultural knowledge and cultural meanings into their 

histories (Anyon et al. 1997; Echo-Hawk 2000; Mason 2000). Therefore, oral traditions 

may become important instruments for preserving and reaffirming cultural values and 

social and cultural identities.  

 From the perspective of the researcher intending to reconstruct chronology and 

historical processes, this cultural and ideational component of oral traditions renders the 

history contained within them subject to modern reinterpretation and idealization (Echo-

Hawk 2000; Mason 2000; Vansina 1985). Oral traditions are refigured according to the 

individual and cultural agendas of the teller. While this complicates the use of oral 

traditions as a source of historical knowledge on par with Western historiography (Mason 
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2000), traditional knowledge is a vast repository for information that is uniquely 

applicable to archaeological landscape studies.  

In particular, themes such as past migrations and land use patterns are encoded in 

oral traditions (Anyon et al. 1997:80). Additionally, oral traditions provide invaluable 

insight into cultural values and beliefs concerning particular places, resources, natural 

features, and landscapes, including place names, the significance and use of shrines, and 

access to and use of resources, augmenting archaeological data that locate and describe 

these features (Anyon et al. 1997:84; Echo-Hawk 2000:249). Like traditional histories as 

a whole, indigenous cultural landscapes evolve and are conceptually restructured through 

time and as a result of action and processes of individual and social memory. Cultural 

landscapes, therefore, reflect modern circumstances as well as landscapes of the past 

(Zedeño 2008). However, insight into cultural landscapes provided by descendant 

communities is an important, though potentially limited, source of data concerning past 

landscape construction. Thus, while there are real limitations to the contexts within which 

oral traditions may be conservatively integrated with archaeological data, landscape and 

land use studies benefit greatly from the cultural insight that may only be drawn from 

traditional knowledge. This dissertation will incorporate relevant oral traditions into a 

model of ancestral Hopi land use.  

 

Ethnographic Documentation of Hopi Land Use 

 The model developed here seeks to represent Hopi land use according to four 

structural dimensions: 1) the physical dimension of use; 2) the social organizational 
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dimension of use; 3) the ritual dimension of use; and 4) the traditional history dimension 

of use. These dimensions are interdependent and reciprocally affect one another to a large 

extent; however, each is considered separately in order to provide a basic structure for the 

model. It is acknowledged, however, that a certain amount of “messiness” is inherent in 

classifying structural patterns among the four dimensions. The dimensions of land use are 

useful heuristically in that they have unique material correlates that allow for their 

reconstruction on the landscape. These dimensions are considered in Chapter 4. 
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CHAPTER 4: A DESCRIPTIVE MODEL OF HOPI LAND USE 

 The second objective of this research employs a descriptive model of historic 

Hopi land use to analyze the distribution of ancestral Hopi sites in the Homol’ovi region. 

This descriptive model is divided heuristically into four structural dimensions of use—the 

physical dimension, the social organizational dimension, the ritual dimension, and the 

traditional history dimension. Each dimension is considered below.  

 

Physical Dimension of Hopi Land Use 

 High frequency environmental variation and spatially patchy resource distribution 

are considered in this analysis as two of a suite of variables impacting the physical 

dimension of Hopi land use. The physical dimension of Hopi land use incorporates three 

main components: location, scheduling, and methods of use. The first component of the 

physical dimension of Hopi land use is the location of use.  

The location of agricultural land use is dictated by larger-scale variables such as 

topography, availability of water, and the basic classifications of fields used; as well as 

more local variables such as soil and vegetation types in specific patches of the 

agricultural landscape, and the underlying geology dictating the location of vegetation 

and springs. The location of resource procurement land use is governed by resource 

distribution. The large-scale variable, altitude (and concomitant environmental variables 

like rainfall) relative to the settlements on and adjacent to the Hopi Mesas, was 

particularly important in structuring resource distribution. Local geology also dictated the 

locations of coal and clay procurement, discussed below. The location of ritual land use is 
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partially structured by the physical locations of specific types of landforms that are 

frequently the loci of recurrent ritual land use. Within the Hopi region, landforms that 

host ritual land use behaviors are distributed in a spatially segregated manner across the 

landscape and influence the physical locations at which ritual behaviors are performed.  

The second component of the physical dimension of Hopi land use is the 

scheduling of use. The scheduling of agricultural land use takes into account the timing 

of field clearing, planting, and harvesting with respect to yearly trends in frost and 

rainfall. The scheduling of resource procurement land use takes into account the seasonal 

availability of resources, population dynamics of prey species, and timing with respect to 

the agricultural cycle.  

The third component of Hopi land use is the methods of use. Agricultural land use 

methods include the tools used to clear and plant fields, the unique methods by which 

Hopi fields were planted and the organization of crops within the fields, while resource 

procurement land use methods include techniques used to obtain prey species and the 

structures constructed to facilitate predation.   

 In considering agricultural land use, I specifically emphasize the use of land for 

the cultivation of corn, the most ubiquitous Hopi cultivar (Bradfield 1971; Forde 1929; 

Hack 1942a; Whiting 1950). However, beans and squash were also important 

components of the Hopi subsistence system documented ethnographically, and 

agricultural land use specifically for the cultivation of these crops is discussed separately. 

The physical dimensions of cotton cultivation, an important component of Hopi ritual, are 

briefly considered here as well, although cotton cultivation had declined substantially by 
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the twentieth century (Page 1940:79). Thus, ethnographic data on land use specifically 

for growing cotton are less prolific than for cultivated food crops. Finally, Whiting 

(1950) delineates several plants (e.g., beeweed, devil’s claw, wild tobacco, and 

cottonwood) as components of “embryonic [Hopi] agriculture” (Whiting 1950:16). Such 

plants were used by the Hopi, but were “semi-cultivated.” The physical dimensions of 

this pattern of semi-cultivation are discussed at the close of this section. The physical 

dimensions structuring the gathering of purely wild edible and inedible plants are 

discussed with reference to resource procurement.  

 

Location of Use 

Agricultural Land Use 

The physiography of the Hopi region is an important factor in the success of Hopi 

agricultural strategies. The Hopi villages are situated on three southwesterly-projecting 

spurs of Black Mesa in northeastern Arizona (Figure 4.1).  
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Figure 4.1. The Hopi region. Adapted from Bradfield (1971:Figure 1). 

The highest elevation in the Hopi region occurs at the northern end of Black Mesa 

along the face of the Chinle valley, where elevations exceeding 8000 feet extend for 

approximately 40 miles to a point between Yale Point and Lolomai Point. The entire 

mesa slopes south and southwestward and loses more than 2000 feet in altitude (Gregory 

1916:40; Hack 1942a:3). The modern Hopi villages of Wàlpi and Sitsomovi and Tewa 

Village are situated on First Mesa, a spur between the Wepo and Polacca valleys. The 

villages of Supawlavi, Musungnuvi, and Songòopavi are situated on Second Mesa, a spur 

between the Oraibi and Wepo valleys. The villages of Orayvi, Paaqavi, and Hotvela are 

situated on Third Mesa, a spur between the Dinnebito and Oraibi valleys (Bradfield 

1971:2).  
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Away from the Mesas, the Hopi region is characterized by broad valleys. These 

valleys are particularly important for Hopi agriculture in that they are less impacted by 

the effects of cold air drainage into topographically low areas than are narrower valleys 

or locations at the feet of the Mesas (Adams 1979). The effects of cold air drainage are 

particularly pronounced during spring and fall, and thus directly influence the length of 

the growing season (Adams 1979:290). Adams (1979) notes that cold air drainage acts to 

shorten the growing season by 10–30 days per year. Thus, narrow valleys and low-lying 

areas present much greater risk of crop failure than do topographically higher locations 

and wider valley systems.  

The wide valleys of the Hopi region, which are frequently flooded during summer 

rains, contain unusually large quantities of wind-blown sand (Gregory 1916:69; Hack 

1942a:5, 25). The accumulation of wind-blown sand in the region is fundamentally 

important to maintaining soil moisture and lowering run-off after rainstorms. Sand dunes 

function as particularly well-suited intake areas for surface water and rainfall (Bradfield 

1971; Forde 1929; Gregory 1916; Hack 1942a).  

The uppermost geologic layer of Black Mesa is southward-dipping, moderately 

permeable Mesa Verde sandstone, which functions as an excellent intake area and 

conducts surface water downward into the mesa. This permeable layer is underlain by 

impermeable Mancos shale into which groundwater does not penetrate. Thus, once 

soaked in through the upper sandstone layer, water is conducted along this plane of 

contact and exits the mesa, forming springs and seeps along the mesa walls (Forde 

1929:360–361; Gregory 1916:132–137; Page 1940:64). These two water sources—
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ephemeral streams carrying run-off from the upper portions of Black Mesa and springs 

and seeps along mesa walls—are critical to the success of Hopi agriculture 

 Regional physiography largely dictates the types of fields that may be planted in 

the Hopi region. Field types, which are dependent on the amount of surface flow and 

groundwater they receive, may be broadly broken down into four categories according to 

Hack’s (1942a:26) classification scheme. Hack’s four field types are: 

1) surface run-off fields—including ak chin (arroyo mouth) fields, fields on the 

floodplains of large streams, fields on the flood terraces of large arroyos, 

fields in the bottoms of small arroyos, trinchera fields, and fields watered by 

hillside wash (which he suggests are not found in the Hopi region); 

2) rainfall-watered fields—also called “dry farmed” fields, including sand dune 

fields and fields planted in alluvial and other soils (found primarily in the 

upper elevations of northeastern Arizona); 

3) fields watered by underground seepage—including fields planted on dune 

sand, fields planted on colluvial soils, and fields planted in dune hollows; and 

4) irrigated fields—including fields watered by diversion of permanent streams, 

and fields irrigated from springs 

Of these field types, Hack determined that 73% of Hopi fields cultivated in the early 

twentieth century were floodwater (surface run-off) fields, while the remaining 27% of 

fields were almost entirely sand dune (rainfall-watered) fields, with a very small 

proportion of seepage and irrigated fields (Hack 1942a:26).  
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 As indicated above, floodwater farming, the most important component of Hopi 

agriculture documented ethnographically, requires that the rainfall received by cultivated 

areas be supplemented by run-off from catchment areas at higher elevations (Bryan 

1929:445). This run-off must be of sufficient volume and velocity to completely cover 

the cultivated area without washing out planted crops (Bryan 1929:445; Forde 1929:362). 

Floodwater fields are typically located on valley floors that are inundated with sheet 

floods following summer rains.  

Two types of valley floor floodwater fields are most common—fields located at 

the mouths of arroyos, and those bordering streams that overflow their banks following 

heavy rains (Bryan 1929:445). Of these field types, arroyo mouths (or ak chin fields) 

where water emerges from the arroyo channel and spreads out along the valley floor are 

the ideal locations for field sites (Figure 4.2) (Bryan 1929:449).  
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Figure 4.2. Diagram of the placement of a surface run-off field. Adapted from Hack 

(1942:Figure 15). 

Surface run-off carries with it silt and colloidal material, which in excessive 

quantities may damage planted crops, but which is beneficial to the farmer because it 

replenishes the soil of fields through the repeated deposition of silt and sand. It also 

stabilizes the location of fields by creating a ridge of sand at the lower end of the field 
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that facilitates water retention (Bradfield 1971:18; Bryan 1929:452; Hack 1942a:28; Page 

1940:57). 

 In the vicinity of the Hopi Mesas, the areas most amenable to cultivation during 

the early twentieth century were found in the middle of the valleys down which 

ephemeral washes flow, particularly along the floodplain of the main washes, on the 

alluvial plain at the mouth of these washes, and on the alluvial fans of small tributary 

washes; and along the foot of the mesas, where a lateral water supply irrigates the soil 

(Forde 1929:362; Levy 1992:23; Page 1940:54). In the Oraibi valley, fields located along 

fans of tributaries were referred to as pisavasa, or sand fields, and fields located in the 

floodplain of the main wash were referred to as nayavasa, or good fields (Levy 1992:34), 

indicating a preference for the placement of fields along the floodplain (prior to 

dissection of the wash). 

 Successful floodwater agriculture requires detailed knowledge of the behavior of 

washes over time in order to gauge trends in the flow of surface water and precisely 

locate prime areas for cultivation. As discussed above, the survival of crops in floodwater 

fields is directly related to the velocity and volume of run-off flow, such that excessive 

flow has the capacity to wash out crops, while flow that is too slow may smother crops 

with silt (Forde 1929:362). Furthermore, ephemeral streams may change course from one 

flood cycle to the next, changing the shape of floodwater fields and influencing the 

locations where crops may be planted (Hack 1942a:26).  

 As observed by Hack (1942a) and Whiting (1950), Hopi cornfields were also 

frequently situated in shallow sand dunes (Hack 1942a:33; Whiting 1950:14). These sand 
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dunes are the products of the repeated and sustained action of water and wind, which 

leads to the accumulation of large quantities of sand, particularly at the foot and around 

the edges of the mesas in the Hopi region (Figure 4.3).  

 

Figure 4.3. Locations of sand dune accumulations within side valleys and adjacent to 

mesas. Adapted from Bradfield (1971:Figure 3b). 

Available sand is transported from areas devoid of vegetation and deposited 

according to the direction of the prevailing winds. Because winds in the Hopi region 

generally arise in the southwest, this dictates the shape of the sand dunes available for 

cultivation (see Hack [1942a] for a detailed discussion of ancient and modern sand dunes 

and their morphology). Sand dune fields are also found in smaller patches on mesa tops 

(Hack 1942a:25).  

Accumulations of sand facilitate the growth of corn plants, for the sand acts as 

mulch and prevents evaporation from the less porous sandy-clay loam that underlies it. 

While moisture evaporates from the sandy top layer, it is retained in the more clayey 

under layer (Bradfield 1971:5; Dominguez and Kolm 2005: 749; Page 1940:53). A major 

drawback to the cultivation of sand dune fields is that they are not constantly replenished 
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with fresh sediment, as are floodwater fields. Thus, the nutrients in sand dune fields are 

eventually depleted and new field locations must be established (Bradfield 1971:18).  

 As indicated above, seepage fields occupy a very small proportion of cultivated 

land in the Hopi region. Forde (1929) reports that gardens are found along the mesa walls 

up to the height corresponding to the junction between Mesa Verde sandstone and 

Mancos shale. Historically, these gardens, which are watered by seepage from within the 

mesa, are used for the cultivation of fruits (Page 1940:54), and their prevalence around 

the Hopi Mesas suggests that they also supported the cultivation of aboriginal crops 

prehistorically. While Hack (1942a) asserts that springs emerging from the mesa edges 

along the junction of permeable and impermeable geologic strata were the primary source 

of ground water in the early 20th century (Hack 1942a:11), Bradfield (1971) emphasizes 

that no evidence for seepage fields or any dependence on seeps for agricultural purposes 

could be found in the Oraibi valley (Bradfield 1971:9). Thus, the timing of spring 

development in the Hopi area is unclear (Mindeleff 1891).  

 Finally, irrigation fields also occupy a very small proportion of the cultivated 

landscape. In the Hopi region, large-scale irrigation was possible perennially only at 

Munqapi, where the alluvial floor of Moenkopi canyon was irrigated with water from 

Moenkopi Wash (Bradfield 1971:34; Gregory 1916:88; Nagata 1970:126–136). There is 

some evidence that Wepo Spring on First Mesa was also diverted to provide water for 11 

acres of cultivated land. This land was used for the cultivation of delicacies, which 

historically are almost entirely European introductions (Bradfield 1971:36). However, 

prehistorically this land was likely used for ceremonial plantings (Stephen 1936).   



 88

 While the factors considered above influence the types of locations in which 

fields were established in a general sense, more local variables, such as vegetation and 

soil patterns, dictated more specifically where Hopi farmers placed their fields 

historically (Dominguez and Kolm 2005:750). Bradfield (1971) enumerates seven 

vegetation communities in the immediate vicinity of the Hopi Mesas. These vegetation 

communities are: sagebrush community of the mesa top, sagebrush community of the 

talus slopes, black-sage community, bushmint community, snakeweed community, 

rabbitbrush community, and greasewood community (Dominguez and Kolm 2005:750-

571; Bradfield 1971:13–15). Of these vegetation communities, snakeweed—a product of 

overgrazing—has the widest range and is found in physiographic locations ranging from 

the mesa tops to the terminal fans of tributary washes. Greasewood, by contrast, is found 

mainly on the alluvial flats of the valley bottoms (Bradfield 1971:14–15).  

 The distribution of vegetation communities around the mesas was important for 

the Hopi farmer because these communities were proxies for the type of soil found in 

each vegetation patch. For instance, sands were typically found to support the bush-mint 

community and occasionally the black-sage community. Sandy loams were found to 

support the sagebrush community of the mesa top, the black-sage community, the 

snakeweed community, and the rabbitbrush community. Clays were found to support the 

sagebrush community of the talus slopes and the greasewood community on the alluvial 

flats of the valley bottom (Bradfield 1971:16).  

 Both vegetation communities and soil types are important indicators of the 

potential for agricultural land use on a local level. For instance, land supporting the 
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sagebrush community and most land supporting the snakeweed community were 

unsuitable for agriculture. Land supporting the bushmint community and black-sage 

community were potentially cultivable in the early twentieth century for fruit trees 

(European introductions) and sweet corn and other vegetables when supplied with run-off 

water. The bulk of the cultivated land was home to the rabbit-brush community, while 

land supporting the greasewood community was potentially cultivable with a dependable 

supply of run-off (Bradfield 1971:16–17). Thus, while physiography and proximity to 

run-off and groundwater strongly dictated the types of locations available for agricultural 

land use, the vegetation patches and soil types found within these locations dictated the 

placement of fields on a much more local level. 

 As a response to the high-frequency environmental variability discussed above, 

flexibility in the location of agricultural land use was also necessary to ensure productive 

harvests on a yearly basis. Fields were generally dispersed over a number of sites in order 

to reduce the risk of total crop failure (Forde 1929:369; Hack 1942a; Hegmon 1989:98). 

This strategy was advantageous, for excessive flooding generally did not occur along 

multiple washes in historic times. Furthermore, environmental variability differentially 

affected field types. In particularly wet periods, floodwater fields were threatened with 

extreme flooding, but sand dune fields generally benefited from increased precipitation. 

In times of drought, the reverse was generally true (Forde 1929; Hegmon 1989; Van 

West 1996). The dispersal of fields and shifting field boundaries served as a buffering 

mechanism for the effects of predictable high frequency environmental variability. 
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Beans and squash were typically planted in rows interspersed with corn in dry 

farmed fields; however, separate, smaller plots were situated along seeps near the feet of 

the mesas (Forde 1929:369, 390; Page 1940:71; Titiev 1944:184; Whiting 1950:13).  

Hack (1942a) argues that beans were the most important sand dune crop (Hack 

1942a:33).  

Page (1940) reports that sweet corn and corn used in the Niman ceremony, 

various kinds of beans (Aztec, tepary, kidney, lima), sunflower, and squash were likely 

garden crops (Page 1940:66). This distinction is important because gardens were 

typically located in areas of permeable sandstone outcrops near the Hopi villages (Page 

1940:54). Furthermore, Whiting (1950) suggests that gardens are indicators of 

“horticulture,” as opposed to dispersed fields, which indicate “agriculture” (Whiting 

1950:14). While the terminology behind the difference between these two types of 

human-plant interactions may be of little significance for the archaeologist, across the 

Puebloan Southwest gardens, which tend to be located next to residential sites, are used 

for the cultivation of specialty plants, require constant tending, whereas fields are 

generally located much farther from residential sites, and are much more areally 

extensive (Maxwell and Anscheutz 1993:39). These recurrent characteristics of gardens 

and fields render them distinguishable in the archaeological record.  

 A unique species of cotton, Gossypium hopi, was also cultivated by the Hopi. It 

was the exclusive cotton species used in pahos, prayer feathers, and other ceremonial 

equipment (Stephen 1936:30). This species was remarkable for its short growing season, 

which rendered it uniquely adapted to the environment of the Hopi region (Lewton 
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1912:7). Early Spanish accounts describe large cotton fields cultivated between the 

Mesas, likely focused on areas where runoff could be harnessed (Brew 1949). As 

reported by Forde (1929), cotton was grown without irrigation and relied entirely on 

extensive natural flooding (Forde 1929:394).  

Thus, the location of agricultural land use documented ethnographically depended 

on variables operating at a regional and local scale. These variables constrained potential 

field sites for the cultivation of corn (and also beans and squash) and necessitated a 

flexible system of land use that responded to changes in the availability and volume of 

water reaching cultivated fields. Specialized crops were sometimes grown in separate 

fields that were often much more proximate to Hopi villages than were cornfields. These 

crops influenced the location of agricultural land use by requiring the cultivation of a 

specific portion of agricultural land solely for their use. 

 

Resource Procurement Land Use 

 The location of resource procurement land use was primarily dictated by the 

spatial distribution of procured resources. Specific locations in the Hopi region that were 

habitually used and identified as resource procurement areas are discussed below. While 

most variables that structure the natural distribution of plant, animal, and geologic 

resources are beyond the scope of this study, two factors—altitude relative to the Hopi 

Mesas and local geology—that also influenced the distribution of resource procurement 

loci in the Hopi region are discussed in the Hopi ethnographic record.  
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Certain procured resources are attributed in Hopi ethnography to specific 

locations in the Hopi region. For example, cottonwood was procured in the vicinity of the 

Little Colorado River (LCR), where it could be found in abundance as driftwood (Parsons 

1964:18; Whiting 1950:71). Chevelon and Clear Creeks, tributaries of the LCR, were 

important sources of water and turtles for ceremonial usage (Beaglehole 1936:22; Hough 

1915:110; Voth 1905:118, 177). Antelope and deer were hunted from the LCR northeast 

toward the Hopi Mesas (Beaglehole 1936:4). Salt was obtained from Zuni Salt Lake in 

New Mexico and the Grand Canyon region (Beaglehole 1937:52; Titiev 1937:244; Titiev 

1972:39). Yellow ochre was collected from the Grand Canyon (Stephen 1936:497), and 

eagle nests were exploited in buttes south and southeast of the Hopi Mesas (Beaglehole 

1936:118).  

Altitude relative to the Hopi Mesas was an important variable determining the 

location of wild plant procurement. The Hopi would travel great distances to obtain 

higher elevation resources to supplement those available locally around the Mesas. The 

higher altitudes of the San Francisco Peaks were accessed for the procurement of 

Ponderosa pine for roofing timbers, white and Douglas firs and Rocky Mountain aspen 

for ceremonial use, several species of oak and holly grape for tools and weapons, and 

mountain mahogany for dyeing leather (Whiting 1950:63–76). Beebalm, Douglas fir, and 

oak were also procured from the higher elevations of Black Mesa, to the north (Whiting 

1950:49). Pinyon and juniper were collected from higher elevations along the mesa tops. 

Pinyon nuts were eaten, and pinyon gum was used in ceremonies and as a waterproofing 
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and reparative agent. Juniper was used as firewood, for construction, and its leaves were 

brewed as a tea (Whiting 1950:62–63).  

 The location of coal, clay, and pigment procurement was dictated by local 

geology and documented to varying degrees in Hopi ethnography. Hack (1942b) noted 

the presence of coal-bearing horizons in valley walls between the projecting fingers of 

the Hopi Mesas and the use of coal horizons in the outcropping Mesa Verde Formation 

on benches in the Jeddito Valley and below the site of Awat’ovi (Hack 1942b:3–7). Clay 

beds used for pottery manufacture also outcrop on benches in the Jeddito Valley (Hack 

1942b:7). Additionally, copper carbonate deposits, shale, and gypsiferous kaolin clay 

were used respectively for green, black, and white pigment in the construction and dyeing 

of pahos (prayer sticks) (Stephen 1936:898).  

 Thus, while resource procurement loci track closely with the spatial distribution 

of resources, resource procurement land use was also structured by topography, such that 

the Hopi used not only the area surrounding the mesas, but also higher elevation zones 

from which different perennial resources could be obtained. The local geology of Black 

Mesa also constrained the loci at which coal for household heating and pottery firing, 

clay for ceramic vessel manufacture, and pigments could be obtained. Coal procurement 

was restricted to accessible outcrops of Mesa Verde sandstone along valley walls.  

 

Ritual Land Use 

As discussed above in the context of anthropological landscape theory, certain 

types of landforms are frequently the loci of recurrent ritual land use. Within the Hopi 
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region, landforms that play host to ritual land use behaviors are distributed in a spatially 

segregated manner across the landscape. Thus, the physical locations of these landforms 

influence the locations at which ritual behaviors are performed. Springs are a particularly 

important landform for Hopi ritual practice. They are visited by individuals, kiva groups, 

or religious societies (or combinations thereof) during every major Hopi ceremony 

(Stephen 1936; Titiev 1944). As observed by Fewkes (1906), “In a general way every 

spring is supposed to be sacred and therefore a place for the deposit of prayer sticks and 

other offerings” (Fewkes 1906:370).  

Similarly, prominent landforms within the Hopi region, such as mountains, 

canyons, particularly the Grand Canyon, and lakes, particularly Zuni Salt Lake, are also 

the loci of recurrent ritual behaviors. Mountains—notably the San Francisco Peaks and 

Navajo Mountain—are considered to be the homes of important personages in Hopi 

traditional history. Thus, the performance of ritual at these locations and the performance 

of ritual acts in the direction of these locations, or both, is prominent in major Hopi 

ceremonies (Stephen 1936). While ritual behavior is not conducted exclusively at these 

locations, important loci within the Hopi ritual landscape track closely with the locations 

of springs and other prominent landforms in the Hopi region. 

 

Scheduling of Use 

Agricultural Land Use  

In the Hopi region, precipitation and growing season—two determinants of 

agricultural productivity—vary inversely with elevation. The length of the growing 
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season is also heavily influenced by cold air drainage. Optimizing the location of 

agricultural cultivation required a delicate balance between these factors. For the Hopi, 

this necessitated precision in the timing of planting and harvest in order to avoid the 

effects of the late and early frosts bracketing the growing season. Therefore, agricultural 

land use had a temporal component structured according to yearly climate trends. 

 Hopi fields were cleared toward the end of winter (typically February), well 

before the last spring killing frost (Titiev 1944:183). From this point in the agricultural 

calendar, the timing of spring frost was the most important factor scheduling land use, for 

while early autumn frosts could reduce the season’s yield, late spring frosts had the 

potential to destroy an entire crop (Bradfield 1971:6). Also of critical importance was the 

winter snowpack, which provided the soil with moisture during spring planting.  

Planting dates were determined according to the “horizon calendar” for each 

village. Important dates in the agricultural calendar were marked by notches and 

protuberances on the landscape visible against the eastern horizon corresponding to the 

planting and harvesting of different crops (Bradfield 1971:6; Forde 1929:384). This 

calendar was inherently flexible in order to accommodate specific weather patterns for a 

given year. The first corn planting at each mesa was used in the Niman ceremony, 

discussed in detail below. This corn was generally planted in dune fields close to the 

mesas (Forde 1929:385; Kennard 1979:556; Page 1940:69). Following the Niman corn 

planting, squash was planted in the first week of May. At First Mesa, this planting was 

signaled by the sunrise behind the neverktcomo, a marker in the “horizon calendar” 

(Forde 1929:385).  
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In order to avoid late spring frosts, the main corn planting was postponed until 

mid-May. At First Mesa the beginning of this planting, signaled by the sunrise behind 

kwitcala in the third week of May, was announced by the town crier. Planting season 

frequently extended well into June and could continue until the summer solstice, if 

necessary. At this point, the end of the planting season was announced at First Mesa 

when the sun reached its home at lohalin (Forde 1929:385; Hack 1942a:13, 20; Kennard 

1979:556). Hegmon (1989) suggests that the flexibility in the length of the planting 

season was another buffering mechanism that allowed Hopi farmers to reduce risk by 

varying the timing and duration of planting according to yearly environmental factors 

(Hegmon 1989:97). Thus, Hopi farmers commonly staggered the timing of their plantings 

according to individual assessments of field location and yearly growing season 

(Bradfield 1971:7).  

After the initial planting, the June dry season was the critical period of plant 

survival (Gregory 1916:62; Hack 1942a:22). During this initial growth period, young 

plants were subject to the destructive capabilities of wind, insects, drought, and the late 

arrival of rain. Following this period, the amount and distribution of rainfall during July 

and August, and the incidence of early frosts, were the final factors influencing the size 

of the yield available for harvesting (Bradfield 1971:7).  

In order to harvest all of the crop prior to the first killing fall frost, Bradfield 

(1971) estimates that the fall harvest had to begin at least six weeks prior to this date 

(Bradfield 1971:22). Typically, the main harvest began in late September and extended 

into the first weeks of October. During this time, sweet corn was baked in roasting pits in 
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the fields for storage throughout the winter (Hack 1942a:20; Forde 1929:393; Kennard 

1979: 556; Page 1940:75).  

The Hopi agricultural calendar, as documented ethnographically, was both 

flexible in the duration of planting and harvesting periods, yet also precisely timed with 

respect to the “horizon calendar” and the late spring and early fall frosts. This flexibility 

allowed Hopi farmers to control for variation in temperature and rainfall from year to 

year and minimize the risk associated with high frequency environmental fluctuations. At 

the same time, through the “horizon calendar,” a cyclical pattern of agricultural land use 

was established that responded to the necessities of the marginal environment of the Hopi 

region. The scheduling of land use was structured according to these physical 

environmental factors. Furthermore, the landforms composing the “horizon calendar” for 

each mesa became incorporated into the Hopi agricultural landscape, for they were also 

important structuring components of land use, influencing, in conjunction with communal 

experience, the beginning and ending of planting and harvesting cycles. Thus, the 

physical dimension of Hopi agricultural land use integrated not only the field systems and 

associated agricultural features themselves, but also the horizon markers that dictated the 

use of these field systems (Forde 1929; Titiev 1944).  

 

Resource Procurement Land Use 

The scheduling of resource procurement, and especially hunting, was generally 

characterized by flexibility. Hunts could be scheduled throughout the year, in contrast 

with the relative rigidity of the agricultural and ceremonial cycles (Parsons 
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1964:Footnote 24). As a consequence, the timing of resource procurement was dictated 

by resource availability and individual factors like necessity and the availability of free 

time. The seasonal availability of wild plant resources constrained wild plant gathering 

behavior, while the annual cycle of the birthing of young determined the periods during 

which animal populations were most vulnerable to predation. 

The physical dimension of wild plant procurement was primarily structured by the 

seasonal availability of resources, particularly in the higher elevations. Winter snowpack 

could render higher elevation resources inaccessible. Hunting was possible throughout 

the year, however snow cover and restricted winter ranges, and population dynamics 

meant that December, and March and April were the best months in which to hunt 

(Beaglehole 1936:4). Snow cover rendered animals slow and easy to track in the winter. 

Spring populations were vulnerable because of the presence of slow young. May and 

June were the best months during which to obtain eagles, as eagles were maturing but 

unable to depart the nest during this period (Beaglehole 1936:20). 

Thus, while flexible in comparison with the scheduling of Hopi agricultural and 

ceremonial practices, the procurement of plant and animal resources was constrained by 

two primary physical determinants—the annual cycles of resource availability and 

population dynamics.  
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Methods of Use 

Agricultural Land Use 

Hopi agricultural land use, as documented ethnographically, required unique 

techniques for clearing the land and planting and managing fields. These techniques were 

largely responses to physical factors constraining the use of the land for agricultural 

purposes. They structured how crops were planted, where plants were located within field 

systems, and how the landscape was modified in order to promote agricultural 

productivity. In this way, the specific methods employed by early twentieth century Hopi 

farmers also impacted the use of the landscape and the discrete interactions between 

humans and the land according to the physical dimensions of Hopi agriculture.   

 The Hopi corn plant itself was a variety that was uniquely adapted to patterns of 

moisture in the agricultural soils. Because the upper layer of Hopi fields was formed by 

several inches of moisture-retaining sand overlying an under layer of clay, the mesocotyl, 

the tubular, stem-like tissue that extends vertically from the seed, of Hopi corn plants was 

greatly elongated in order to reach into the moist sand. In place of a number of seminal 

roots, a deeply thrusting radicle, the embryonic root, also facilitated the absorption of 

moisture by the plant (Bradfield 1971:5).  

 Hopi cornfields were cleared using a hoe to trample down and remove weeds 

(Titiev 1944:183). During planting, seeds were planted in rows separated by 

approximately three paces. Individual “hills” in each row were separated by a distance of 

approximately three to four paces (Bradfield 1971:5). Rows were typically staggered in 

this way in order to distribute available moisture among the plantings (Page 1940:52). 
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They were also guided by the remains of the previous years’ crops, which were not 

cleared from the fields. The staggered rows eliminated the need for crop rotation within 

the fields, for seeds were not planted in the same locations from year to year (Forde 

1929:391). According to the yearly behavior of ephemeral streams and the migration of 

sand dunes as a result of wind action, farmers typically shifted planted rows leeward in 

order to take advantage of areas still overlaid with sandy soil (Page 1940:59).  

Corn seeds were planted using a digging stick that was manipulated to expose the 

clayey soil to a depth of 6–18 inches, and 6–12 seeds were placed in each hole. This deep 

planting facilitated moisture absorption by the individual plants (Bradfield 1971:5; Forde 

1929:390; Hack 1942a:20; Page 1940:49, 52; Whiting 1950:14). Soil was then returned 

to the hole in the exact order in which it was removed. By placing multiple seeds in each 

hole, corn plants grew together in clumps or “hills” and protected each other from 

cutworms, field mice, direct sunlight, and violent winds (Page 1940:60; Forde 1929:390).  

 Typically, Hopi corn plots were approximately an acre in size, corresponding to 

dimensions of about 50 paces wide by 70–100 paces long (Forde 1929:390; Page 

1940:69). Scarecrows of sheep scapulae, tin cans, and other materials were frequently 

scattered throughout the cornfields (Whiting 1950:14). Several features were also 

commonly constructed to provide protection from the wind and channel run-off, and to 

retain water in the fields. Branches were embedded in the ground along the borders of 

fields to act as a windbreak and shelter plants within the fields. Stones or brush barriers 

were sometimes placed in front of individual plants in order to block the wind, and tin 

cans with the ends punched out could be placed over individual plants as well. Earthen 
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dikes were mounded up to divert run-off and also to subdivide fields. Dams designed to 

manage the force of run-off were constructed of wood or earth, and stone rows were 

erected perpendicular to the direction of washes to direct flow during floods (Page 

1940:56–57, 62; Vivian 1974:97, 103–104; see also Woodbury [1961] for a discussion of 

the construction of terraces, linear borders, and grid borders at Point of Pines to control 

run-off and soil erosion). All of these modifications facilitated cultivation of the fields by 

augmenting the flow of water to crops as well as managing the violence of floods and 

winds. Such modifications also resulted in identifiable material correlates of agricultural 

land use behaviors. 

 Whiting (1950) identifies tobacco and “devil’s claw” as two plants that were 

“semi-cultivated” by the Hopi. Tobacco, when grown aboriginally, was planted by simply 

depositing a handful of seeds in a favorable spot. Devil’s claw, a weed that was 

deliberately allowed to grow between rows in cornfields, was used in the construction of 

ceremonial paraphernalia (Whiting 1950:92).  

 

Resource Procurement Land Use 

 While specific methods for gathering wild plants are not well documented, 

elaborate procedures for obtaining eagles; hunting deer, antelope, mountain sheep, 

rabbits, and other small game; and trapping coyotes were still in use in the late nineteenth 

and early twentieth centuries, or within interviewees’ collective memories. As a result of 

population pressure, environmental change, and the creation of reservations and 

associated changes in land ownership and use, eagles, coyotes, rabbits, and other small 
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game were the predominant hunted species during the early 20th century, while hunting 

traditions preserved the techniques for hunting larger species, such as deer, antelope, and 

mountain sheep, and early ethnographers recounted sporadic hunts for these larger 

species (Beaglehole 1936:3; Stephen 1936).  

As recorded by ethnographers, the techniques by which the Hopi obtained eagles 

and hunted prey entailed either the construction of structures or devices in which prey 

were trapped and confined, or the confinement and trapping of prey by the hunters 

themselves. These methods made use of local topography to limit the mobility of prey 

species and rendered them more easily obtained.  

Eagles were procured by “pit trapping”—primarily employed by Hopi men whose 

clans did not own eagle buttes—or were collected from eagle nests (Beaglehole 1936:18). 

The more elaborate “pit trapping” method entailed the construction of an ephemeral 

sandy pit with brush and grass superstructure or a small, permanent, circular stone 

enclosure called a kwamaki, or eagle-hunt-house, on elevated sites surrounding the Mesas 

(Beaglehole 1936:19; Fewkes 1900:700). The nature of the substrate on which the 

enclosures were constructed largely dictated their morphology. Permanent stone 

enclosures were typically constructed on more rocky buttes, whereas sandy pits were dug 

into looser substrate (Beaglehole 1936:19). Each structure, regardless of construction 

material, measured approximately three to four feet in height and had a grated roof of 

brush and grass or wooden beams. Seated within the enclosure, the hunter tied a rabbit 

carcass to the grated roof as bait and grabbed eagles by the legs as they alighted on the 
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rabbit, pulling them down into the enclosure and capturing them without inflicting injury 

to the eagle (Beaglehole 1936:19; Fewkes 1900:700).  

Hopi hunters employed several methods to obtain deer, antelope, and rabbits. 

These methods sometimes required the construction of structures to corral animals and 

always involved the cooperation of multiple individuals. 

Ma’kaboño, the “old style” of hunting carried out on foot, involved the division of 

a hunting party into two groups that moved in wide circuits, following rabbits and 

confining them in increasingly circumscribed circles until the hunters could throw their 

“rabbit sticks”—flat-bladed boomerangs—and kill their prey (Titiev 1944:189). Use of 

this method is specifically documented in rabbit hunts, but Stephen (1936) asserts its use 

for hunting deer and antelope as well (Stephen 1936:277). Wooden structures into which 

prey were driven were also constructed in advantageous locations on or adjacent to the 

mesas (Figure 4.4).  
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Figure 4.4. Example of the use of a structure and the topography of the landscape to 

corral game. Adapted from Stephen (1936:Figure 91).  

As Stephen describes, “The whole structure was very extensive and was called 

antelope house (chubki). A suitable large mesa nook or other practicable site was chosen 

of an area say 600 by 300 feet. This was enclosed with a strong high stockade of tree 

boles and limbs, close, compact, and slightly overhanging inward, to prevent the antelope 

from jumping out” (Stephen 1936:277). 

Smaller prey, such as coyotes, prairie dogs, mice, badgers, porcupines, and small 

birds, were typically trapped, rather than hunted. Rabbits were trapped as well as hunted. 

In winter, when available food was scarce, snares were placed near springs in order to 

capture animals searching for food (Beaglehole 1936:17).  

 Thus, the physical dimension of Hopi land use constrained the locations amenable 

to cultivation, resource procurement, and ritual practices, structured the loci of ritual 

behaviors, dictated the timing of agricultural land use with respect to spring and fall 
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frosts and of resource procurement with respect to the seasonal availability of resources, 

and impacted the methods used to plant fields and obtain prey species in the unforgiving 

environment of the Hopi region.  

 

  Social Organizational Dimension of Hopi Land Use 

 While the physical dimension of land use defined the locations within which 

fields were situated, prey species were obtained, and springs were visited for ritual use, 

ethnographic accounts indicate that the Hopi land tenure system and usufruct rights to 

land largely structured access to cultivable land, eagle nests, and springs on a clan, 

lineage, and individual level. Deviations from this pattern demonstrate that non-kin social 

organization was also important in dictating spatial patterns of agricultural land use. 

There is, however, no record that this organizational component impacted the ownership 

of eagle nests or springs.  

The land tenure system, both ideal and real, and usufruct rights were components 

of the larger Hopi social organization, and through these systems of use and ownership, 

the sociological importance of segments of the Hopi social structure was reified and 

concretized on the land (Titiev 1944:200). As a result, Hopi social organization was 

reflected in a complex arrangement of trusteeship and use rights that were transferred 

along social organizational lines, both kinship and non-kinship. Through this process, 

social organization shaped Hopi land use and the landscape during ethnographic times by 

governing the location of use by different social units.  
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The discussion below begins with a review of Hopi supravillage social 

organization, followed by a brief outline of the Hopi kinship system, which ethnographic 

analysis suggests was the most important structural component of Hopi society. An 

analysis of the traditional depiction of the role of Hopi clans in the land tenure system is 

then presented. Criticisms of this traditional view are considered, and evidence for the 

role of the subclan kinship segment—the lineage—in structuring land tenure, the 

cultivation of land outside of clan boundaries, non-clan land ownership, and violations of 

the clan land tenure system and inheritance patterns are used to support these criticisms. 

It is important to note that the term “clan lands” in this discussion refers exclusively to 

fields devoted to corn (and to certain extent cotton) cultivation. Plots for other crops 

followed very different ownership and inheritance patterns. This distinction is expanded 

below. 

 There is general agreement among Hopi ethnographers (e.g., Ferguson and 

Lomaomvaya 1999; Kennard 1979; Titiev 1944; Whiteley 1988) that, while the “Hopi 

Tribe” exists as a modern political entity, the Hopi mesas, and to some extent villages, 

were socially and politically autonomous units. As a result, individual mesas maintained 

separate, yet often contiguous territories in the valleys between the mesas. Allocation of 

land to individual villages was vested in the primate village on each mesa (Connelly 

1979). Village territories were spatially separated through boundaries consisting of sight 

lines and natural eminences that projected southward from the mesas and down the length 

of the valley bottoms (Forde 1929:367; Kennard 1979:554). As territorial boundaries, 

these physical features became incorporated into the Hopi agricultural landscape. The 
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political and social organizational autonomy of the mesas therefore dictated the land 

tenure in the valley bottoms and around the feet of the mesas.  

 At the subvillage level, the traditional ethnographic view asserts that kinship was 

the most important element in Hopi social structure (Eggan 1950:19). Hopi kinship was 

arranged vertically into nested segments, with individual households composing lineages 

that were organized into clans. Clans were linked with other clans to form phratries 

(Eggan 1950:22). In theory, Hopi clans consisted entirely of individuals who were 

genealogically related through the female line. Therefore, the clan was viewed as the 

fundamental unit of social solidarity and each kinship segment functioned as a building 

block in the overall Hopi social structure. In practice, however, genealogical connections 

between individual lineages within clans were difficult, if not impossible, for 

ethnographers to ascertain (Eggan 1950:27, 107). This casts doubt on the clan-as-

homogenous-social-unit model. These criticisms are addressed below.  

The clan was considered as the primary unit of Hopi social structure in large part 

because it was interpreted to be a corporate land-holding and property-owning entity 

(Eggan 1950:62, 109; Schlegel 1992:382). According to this model, all of the cultivable 

land available to the village was divided into clan allotments, which varied in size from a 

few hundred square yards to a square mile or more (Forde 1929:367).  

Consistent with the practicalities of maintaining dispersed field systems, clans 

generally maintained lands in at least two cultivable locations within village territories 

and, at First Mesa, clans commonly maintained lands on both sides of the mesa (Forde 

1929:368) (Figure 4.5).  
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Figure 4.5. Example of the dispersed arrangement of clan lands at Orayvi. Adapted from 

Titiev (1944:Figure 5).  

Boundaries between clan lands were fixed and traditionally observed (Fewkes 

1922:274). The mechanisms by which this was achieved are discussed in the context of 

material correlates below.  

In this traditional system of “clan lands,” while land ownership inhered in the 

clan, trusteeship of “clan lands” was held by women in the clan, who maintained usufruct 

rights to the land and had the power, subject to veto, to dispose of “clan lands” (Eggan 

1950:114; Forde 1929:371; Kennard 1979:554). Inheritance of these trusteeships 

followed the female line; however, the land itself was worked by the men of each 
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household (Kennard 1979:554), many of whom, as a result of the matrilineal kinship 

system, were not actually clan members. Ethnographers record that gardens on First Mesa 

were also managed according to this system (Page 1940:66).   

As Hegmon (1989) asserts, clans were important mechanisms of agricultural risk 

management for, in times of crisis, restricted sharing within the clan was practiced, and 

individual households within the clan could be lost without affecting its overall structure 

(Hegmon 1989:116). In this traditional ethnographic interpretation of the Hopi land 

tenure system, clans are depicted as equivalent social units that own patches of land 

within each village territory.  

 This pattern of clan ownership and female trusteeship, replicated throughout 

Hopi society, is seen in proprietary rights to eagle nests, eaglets, and adult eagles 

(Fewkes 1900:693). Generalized clan ownership of eagles extended to eagle feathers, 

regions within the buttes on which eagles nested (nesting regions were circumscribed by 

clan), and the eagles within these nests (Beaglehole 1936:20; Beaglehole 1937:13; 

Stephen 1936:XXXI, 1077). It appears, congruent with the traditional view of Hopi 

agricultural land ownership by clan, that eagle nesting regions were also owned by the 

clan as a whole (Stephen 1936:XXXI), and trespassers on another clan’s eagle region 

incurred sanctions (Beaglehole 1937:13). The eagles themselves were variously 

conceived of as “children” of the clan, since they were obtained from clan nesting 

regions, or “ceremonial property” of the clan, since eagles were heavily used in Hopi 

ceremonies (Beaglehole 1936:20; Stephen 1936:1077). Thus, this aspect of Hopi resource 

procurement land use—the collection of eagles—was highly structured by clan, such that 
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clan affiliation structured ownership of eagle nesting regions and thus the locations on the 

landscape where individuals could procure eagles.  

The use of springs and shrines, key elements of Hopi ritual, was also structured by 

clan affiliation. As reported by many observers, springs and shrines were often “owned” 

and used by specific clans (Fewkes 1906:348; Stephen 1936:XXXI, 389, 565, 1076). 

Clans performed rituals at their associated springs or shrines during major ceremonies, 

collected water for use in ceremonies, and deposited pahos as clan offerings at shrines. 

Clan ownership of springs and shrines endured when clans relocated out of the region. 

Clans maintained ritual connections to springs and shrines at considerable distance from 

the Hopi Mesas (Fewkes 1906:374). In this way, the use of springs and shrines for ritual 

behavior and Hopi ritual land use as a whole, were influenced by clan ownership of these 

resources.  

The clan is depicted by ethnographers as the fundamental economic unit of Hopi 

society, and the principle around which Hopi life and the location of agricultural land use 

and certain types of property ownership are structured. More recently, however, this view 

has been criticized as an idealized and overly simplistic interpretation that masks intra- 

and inter-clan variability in ownership patterns, as well as violations of these patterns and 

the economic role of entities other than the clan. 

 

Criticisms of the Traditional Clan Land Tenure Model 

 Critiques of the model of clan land tenure presented above coalesce around four 

major foci. First, Hopi clans were not (and are not) equivalent social units. Significant 
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economic inequality existed between clans at every village. Second, the clan as a whole 

was not the social entity controlling the use of agricultural land. Significant inequality 

existed within clans themselves and this impacted land ownership and use rights. Third, a 

significant proportion of agricultural land was “non-clan” land. This land was owned and 

cultivated by individuals, suggesting a parallel system of land tenure to the traditional 

clan-based system. And fourth, ethnographic accounts document frequent violations of 

the clan land tenure system that have led to the significant restructuring of agricultural 

land ownership and use. Each criticism is considered in turn. 

 Hopi clans, as documented ethnographically, were not uniform in size, and could 

be represented at each village by several individual lineages or a single surviving 

household. While clan lands varied in size from a few hundred square yards to a square 

mile or more, the total area allotted to each clan did not vary as a function of the number 

of individuals in each clan (Forde 1929:368). Between-clan variation in agricultural land 

ownership was so significant that some low-ranking clans possessed no agricultural land, 

while high-ranking clans owned extensive patches in the most fertile portions of the 

valleys (Schlegel 1992:381; Whiteley 1986:71). As a result, individual clan members did 

not enjoy the same access and use-rights to agricultural land as members of other clans. 

On the basis of the unequal apportionment of land between clans, Whiteley (1985, 1986) 

contends that Hopi clans cannot be viewed as equivalent social units, for the extent of 

their corporate ownership varied between clans, and some clans did not own any land 

corporately. As a result, land tenure and usufruct rights did not operate uniformly across 
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all Hopi clans, and the locations of agricultural land use were directly affected by clan 

rank.  

 In addition to the variation inherent in the extent of land ownership between clans, 

individual clans themselves where not unitary owning bodies (Whiteley 1986:70). Rather, 

all individuals within clans did not enjoy equal access to agricultural land (Levy 

1992:24). The model of the clan as the primary Hopi corporate unit obscures the reality 

that ownership of land and other possessions was not vested in the clans themselves, but 

rather in subclan lineages (Eggan 1950:58). It was through the lineage that ownership of 

land, rights of disposal, and usufruct rights were actually transmitted (Whiteley 1986:70; 

Eggan 1950:109). Thus, trusteeship of agricultural land was not vested in all females in 

the clan, but rather in the senior female in each matrilineage, or clan “mother” (Bradfield 

1971:20; Forde 1929:373).  

 Lineages also maintained unequal rights to land ownership and use, for most 

agricultural property was vested in the “prime” lineage. High-ranking lineages controlled 

the most productive agricultural land (Bernardini 2005:31–33; Forde 1929:373). As a 

function of their relative wealth and power within the clan, “prime” lineages maintained 

the most stable identity throughout Hopi history. In times of economic hardship, lower-

ranked lineages often cleaved off of clans because they were denied access to sufficient 

agricultural land. This is evidenced historically in the “Orayvi split,” during which 

lineage control of land was an important factor in defining which social groups migrated 

out of Orayvi (Levy 1992:99).  
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 Thus, clans were unequal economic components of the Hopi social structure while 

lineages within clans were similarly unequal components. While the traditional view of 

Hopi agricultural land tenure depicts clans as corporate entities in which all individuals 

farmed plots within “clan lands,” in reality access to portions of “clan land” was highly 

stratified, and the “prime” lineage within each clan controlled the preponderance of “clan 

land” regardless of the number of members. As a result, agricultural land use was 

structured not by the traditional “clan land” system, but rather by clan and lineage 

hierarchies that dictated the amount of land available to the individual farmer. 

 However, “clan lands” did not comprise the totality of cultivable land in the Hopi 

region. A significant proportion of “non-clan” or “free land” was available for cultivation 

by members of clans with insufficient land to support their members. Such plots of “free 

land” near Orayvi were not assigned to particular clans and were available for cultivation 

by any village resident with the consent of the village chief (Titiev 1944:63, 181). 

Generally these plots were not assigned to clans because they were of poor agricultural 

quality, yet they functioned as a leveling mechanism, enabling the survival of clans that 

would otherwise have been unable to meet their subsistence needs (Levy 1992:24). In 

addition to plots proximate to the village, agricultural lands beyond the boundaries of 

clan lands were available for cultivation by enterprising farmers (Levy 1992:24).  

The historic village of Munqapi was founded in this “outland,” which was freely 

used by residents of Orayvi for agriculture and resource procurement purposes prior to 

the establishment of reservation boundaries that institutionally alienated features 

contained within the Navajo and Hopi reservations (Nagata 1970:99–100). Furthermore, 



 114

certain agricultural plots were customarily owned by individuals, as opposed to clan 

segments. Typically, these plots supported beans, squash, gourds and other “garden” 

crops. As they were not used for the cultivation of corn or cotton, these plots were not 

considered “clan land” and were, therefore, property of the individual. Inheritance 

patterns of these plots varied through time and among villages (Levy 1992:23; Whiteley 

1985:371). 

 Finally, despite the social structural conventions embedded in the Hopi system of 

agricultural land tenure and usufruct rights to land, traditional patterns of ownership, use, 

and inheritance were often violated. A common social process that required the 

restructuring of land ownership and inheritance patterns involved the merging of clans 

upon the decline in membership of an individual clan. In such situations, lands 

maintained by the declining clan were eventually absorbed into the lands of the other clan 

(Forde 1929:375). As a result, the merged clan maintained ownership over the lands 

formerly individually owned by each clan, and transferred trusteeship of these lands 

along lineages refigured to incorporate new clan members.  

At other times, specific fields were divorced of clan ownership because the men 

tending the fields acquired ownership and transferred this ownership to their daughters or 

sons (Forde 1929:379). In such instances, these parcels of land were either individually 

owned and inherited or they eventually became property of the children’s clan. At 

Moenkopi, the effects of internal political tensions at Orayvi coupled with the institution 

of the allotment system contingent on the continued cultivation of land, as well as 

frequent reclamations and abandonments of land parcels resulted in “‘male individual 
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ownership’” of many agricultural plots and the right of individual disposal of these plots 

(Nagata 1970:108–113).  

 While the appropriateness of the traditional model of Hopi clans as equivalent 

property-owning social groups has not been explicitly evaluated in the context of other 

forms of property ownership (i.e., eagle nest region, spring, and shrine ownership), there 

are suggestions in Hopi ethnography that ownership of these property types was vested in 

subclan entities. Springs may have been owned by subclan lineages (Beaglehole 

1937:13), while eagle nest regions, and the eagles themselves, may have been owned 

primarily by the women of a clan (Stephen 1936:1077). In this way, a segment of Hopi 

resource procurement and ritual land use was also structured by deviations from the 

traditional conception of clan ownership.  

Thus, violations of well-defined clan and lineage ownership, trusteeship, and 

inheritance patterns were commonly noted by ethnographers and may reflect prehistoric 

patterns. This is particularly true with regard to the ownership of land for the cultivation 

of crops other than corn and cotton.  

 As a result of all of these processes, the traditional Hopi land tenure system that 

was documented ethnographically followed highly stratified patterns of ownership and 

inheritance and was situationally refigured. This resulted in a certain amount of flexibility 

in the location of agricultural land use at the clan, lineage, and individual levels. 

However, it remains true that the general Hopi social organizational framework 

constrained this flexibility and constrained where agricultural land was used and by 

whom; where eagles could be obtained from nests, and by whom; and where many 
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springs and shrines could be used (though some were controlled by religious societies), 

and by whom.  

 

Non-Clan Land Use Patterns 

While the clan, or subclan entities, was the dominant social organizational 

element structuring land use of all three types—agricultural, resource procurement, and 

ritual—gender, another important aspect of Hopi social organization, also impacted some 

forms of resource procurement land use. This relationship was briefly examined in Hopi 

ethnography. Men were responsible, for instance, for hunting, the procurement of wood, 

and the quarrying and rough dressing of piki stones (a type of ground stone used for the 

production of piki bread). They were involved in the gathering of many wild plants 

individually, in conjunction with other men, or with the household as a whole 

(Beaglehole 1937:18; Stephen 1936:1197). Men were also exclusively responsible for the 

procurement of salt from Zuni Salt Lake, deposits within the Grand Canyon, or from both 

locations. By contrast, women were responsible for homebuilding and associated 

resource procurement; collecting firewood, clay, and fuel for firing clay; obtaining water 

from springs below the Mesas; and participated individually, in groups of other women, 

or in household groups, in the collection of many types of wild plants (Beaglehole 

1937:51). 

Factors external to Hopi society, particularly the imposition of the reservation 

system and federal allotment programs, also contributed to deviations from idealized clan 

land tenure patterns (Nagata 1970; Whiteley 1988, 2008). The reservation system 
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circumscribed land within which Hopis had rights of use and led to the cessation of use of 

some resources, like the quarries in the Orayvi outland near Mùnqapi (Nagata 1970:101). 

The Hopi were subject to two waves of allotment, carried out in accordance with the 

Dawes Severalty Act of 1877 for the purpose of establishing a system of individual land 

ownership on Indian reservations and divesting tribal land bases of “surplus” land 

(Nagata 1970:4; Whiteley 2008b:95). Agricultural allotments of 20, 40, or 80 acres were 

demarcated around the Hopi Mesas and Mùnqapi. These allotments were not drawn to 

account for the distribution of arable land, and as a result, many were unproductive for 

farming, grazing, or residential use (Whiteley 1988:78, 2008:103). The allotment 

programs were ultimately contested by Hopi leaders and were consequently suspended 

prior to approval or ratification (Whiteley 2008b:103). In spite of this, allotment 

dramatically affected Hopi land use by reframing use-rights, as in Oraibi Wash (Whiteley 

2008b:184), and institutionalizing individual land ownership, which was particularly 

visible in the “outland” at Moenkopi (Nagata 1970:120-121). 

 

Ritual Dimension of Hopi Land Use 

 In this section the relationship between the Hopi ceremonial cycle and agricultural 

and resource procurement practices is considered primarily on the basis of functional 

ethnographic analyses of the connection between religion and the use of resources in 

Hopi society. General characteristics of Hopi ceremonial life, the timing of ceremonies 

and the impact that this timing had on agricultural land use and resource procurement 

(and vice versa), the appearance of agricultural and plant symbolism within Hopi 
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ceremonies, and the use of procured resources in the enactment of ceremonies, are then 

considered. Following this, more in-depth analyses of three Hopi ceremonies that were 

explicitly performed in order to foster agricultural productivity and the continued 

abundance of resources—Soyal, Powamu, and Niman—are presented, and the use of the 

landscape for the performance of these ceremonies is discussed as a component of Hopi 

land use as a whole. Finally, aspects of individual and household rituals that affected 

patterns of agricultural and resource procurement land use are analyzed. These rituals 

were generally carried out by the individual or by household groups and took place 

largely in the fields, at the site of resource procurement, or in less formal settings than did 

larger, corporate rituals.  

 

Functional Explanations of Hopi Ceremonies 

 Several anthropologists (e.g., Connelly 1979; Ferguson and Lomaomvaya 1999; 

Forde 1929; Hegmon 1989; Page 1940, 1954; Titiev 1944) have formulated functional 

models to explain specific Hopi ceremonies and the basis for the Hopi ceremonial cycle. 

These functional explanations focus largely on the hostile environment of the Hopi region 

and see Hopi ceremonial life as a means of negotiating physical constraints on agriculture 

and resource procurement while promoting a sense of social agency in spite of the harsh 

conditions under which agriculture was practiced by the Hopi.  

 The underlying motivations for Hopi ceremonialism are variously described, yet 

one recurrent theme across ethnographic works is the role of ceremonial performances in 

promoting rain, fertility, and abundant crops during the agricultural year (Ferguson and 
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Lomaomvaya 1999: 27; Forde 1929:399; Parsons 1939; Stephen 1936). The role of 

ensuring rain is a particularly important aspect of Hopi ceremonies, and, as Ferguson and 

Lomaomvaya (1999) suggest, the concept of reciprocity fundamental to Hopi religious 

beliefs dictates the centrality of prayers and offerings in these ceremonies. As they 

explain, prayers and offerings are intended for the “Cloud People,” whose reciprocation 

is experienced by the Hopi in the blessing of rain—the most basic agricultural need in the 

Hopi region (Ferguson and Lomaomvaya 1999:29). The desire to stimulate rain-making 

via the “Cloud People” accounts in large part for the ubiquitous and extensively 

distributed offerings and shrines that dot the Hopi region. In a basic way, such offerings 

are a component of the Hopi agricultural and resource procurement landscapes, for, as 

facets of Hopi ceremonial behavior, they facilitate the use of agricultural lands and 

successful resource procurement through the provision of rain for crops.  

  In a more general way, anxieties about the sustainability of agriculture, resources, 

and of Hopi society as a whole are borne out in Hopi ceremonial practices (Ferguson and 

Lomaomvaya 1999:222; Forde 1929:399). Through ceremonies, Hopi commission the 

assistance of supernatural forces to mediate on their behalf and provide blessings needed 

for the growth of crops and the abundance of plants and game. As a result, Connelly 

(1979) describes Hopi ceremonies as a form of “supernatural management” (Connelly 

1979:540) that ensures the survival of the Hopi in their environment through the 

benevolence of supernatural forces.  
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General Characteristics of Hopi Ceremonies 

 Specific Hopi ceremonies with strong ties to resource productivity are discussed 

in greater detail below; however, some general comments can be made on land use 

patterns resulting from practices that are common to many Hopi ceremonies. As Fewkes 

(1906) reports in his analysis of Hopi shrines at First Mesa, during certain Hopi 

ceremonies, priests customarily deposit prayer sticks as offerings for rain at temporary 

shrines erected on the periphery of the pueblo. At the opening of ceremonies, these 

temporary shrines may be removed from the center of the pueblo by as much as five 

miles. Throughout the ceremony, the distance between shrine and pueblo steadily 

decreases (Fewkes 1906:361).  

In this way, the ceremonial landscape defined by these directional shrines 

becomes increasingly restricted as the ceremony goes on, and the focus of ceremonial 

land use is retracted in toward the pueblo. Such directional shrines are important features 

in the Hopi landscape, for they are the loci of discrete interactions between Hopi priests 

and the land. Through these interactions, communication between Hopi people and the 

supernatural world is achieved. Because the desired result of these ceremonial practices is 

the production of rain—a necessity that allows for the use and cultivation of agricultural 

lands and the abundance of natural resources—such shrines may also be viewed as 

components of the Hopi agricultural and resource procurement landscapes. 

 Similarly, Hough (1915) records that, during some Hopi ceremonies, messengers 

are dispatched bearing plume-prayers to the nature gods. The messengers encircle the 

fields of the entire pueblo in a symbolic act intended to focus the blessings of the gods on 
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the fields and nourish them with rain (Hough 1915:37). In this act, the messengers define 

the extent of the pueblo’s agricultural land to be blessed with rain from the gods. This 

ceremonial practice fosters the use of the land for agriculture by ensuring sufficient rain 

to support the cultivation of crops in the ceremonially delineated areas. Thus, the circuit 

performed by the messengers, which is another form of land use for agricultural 

purposes, is a symbolic and integrative social act that reinforces the agricultural use of 

village lands. 

 The practice of planting corn (and also beans) explicitly for use in ceremonies has 

been alluded to above. To a certain extent, this affects patterns of agricultural land use by 

requiring the cultivation and harvesting of plants to be provided in ceremonies. Specific 

plots were laid out explicitly for ceremonial plantings. Levy (1992) notes that between 

mid-April and mid-May, nine plantings of corn are dispersed among sacred places on the 

landscape (Levy 1992:27) to be harvested for ceremonial purposes. While these plantings 

are specifically ceremonial in nature, the use of corn from these plantings in ceremony 

concretizes the relationship between ceremony and agriculture, tying ceremonial acts to 

specific sacred places on the land from which these crops were harvested, and channeling 

spiritual blessings to agricultural land.  

Finally, certain plant and animal resources were essential for the successful 

performance of ceremonies, and, as a consequence, land use for the procurement of these 

resources was an important facet of Hopi ceremonial practice. In a general sense, “The 

ceremonies required materials which had to be provided by [a kiva group] or by 

associated units, and such materials had to be obtained from certain specific places 
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(sometimes not available elsewhere). Such spots…could no more be changed in location 

than Lourdes, Jerusalem, or other Christian shrine areas could be re-located” (Ellis 

1974:143). The suds of yucca root were used for purifying hair washing associated with 

all Hopi ceremonies (Stephen 1936:39). Resources for ceremonial equipment were often 

collected from springs, locations at which katsinas reside. Resources clustered around the 

San Francisco Peaks—Douglas fir, white fir, and aspen—were used in a variety of 

ceremonies because of their association with the home of the katsinas and the bringing of 

rain (Whiting 1950:42, 45, 49). Douglas fir (referred to in the literature as spruce) was 

used in collars, anklets, and other elements of ceremonial dress, and sometimes planted 

within the dance plaza as a component of ceremonies (Parsons 1964:37; Stephen 

1936:395). Cottonwood from the Little Colorado River was the favored material out of 

which to carve many ceremonial objects (Beaglehole 1937:56).  

A wide variety of plant species were used in the construction of pahos and other 

ceremonial equipment, including Ponderosa pine needles, Galleta grass, common reed, 

giant dropseed, willow, Rocky Mountain beeweed, sumac, Devil’s claw, mountain 

sagebush, gourds, snakeweed, and spleenwort (Whiting 1950). While this list is not 

exhaustive, it underscores the immense variety of wild plant resources that were gathered 

in order to carry out Hopi ceremonials. Since each resource was procured from specific 

points on the landscape, this variety also demonstrates the complexity of the patterns of 

resource procurement land use carried out for the performance of ceremonies. 

Furthermore, as the temporal component of resource procurement was often influenced 



 123

by the timing of ceremonies and the order of events within ceremonies (i.e. Stephen 

1936:155), resource procurement land use was structured in this way as well.  

Other resources procured for use in ceremonies included water, often obtained at 

great distance from ceremonial springs and water sources, including from Chevelon and 

Clear creeks, tributaries of the Little Colorado near Winslow (Hough 1915), salt from 

Zuni Salt Lake or the Grand Canyon, and pavisa, yellowish clay obtained from the 

“original sipapu” near Salt Canyon within the Grand Canyon and used as a pigment, 

including on pahos (Titiev 1937:245).  

Animal resources from a variety of species, which were also critically important 

to the performance of Hopi ceremonies, were procured from throughout the region. Bird 

species were particularly important in that their feathers were used in prayer offerings, 

ceremonial dance costumes, and katsina equipment. Used species included the red flicker, 

yellow warbler, owl, roadrunner, parrot, red shaft woodpecker, chaparral cock, bluebird, 

and the two most important species—turkey and eagle (which customarily included the 

redtail hawk) (Beaglehole 1936:17; Ellis 1974:193–194; Fewkes 1900:692; Nequatewa 

1946:15–16; Parsons 1964:12; Stephen 1936:55). Turkey tail feather markings were 

believed to have been caused by foam and slime from an ancient flood. Thus, turkey 

feathers assumed a critical role in katsina ceremonies because they were believed to 

stimulate rain (Ellis 1974:193; Hough 1915:172).  

The treatment of eagles, hawks, and raptors in preparation for ceremonies was 

also highly ritualized. The birds were skinned, or the feathers plucked, and the body 

buried in a specially-designated graveyard located on or adjacent to the mesas (Stephen 
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1936:569). Eagles, turkeys, and parrots/macaws were the only animal species that 

received a formal burial and for whom land was designated as a graveyard. Evidence for 

this practice during prehistory has been identified at Homol’ovi III (Adams 2001). This 

graveyard was another component of the Hopi resource procurement landscape. Some 

raptors were also kept in captivity on house roofs in preparation for the Niman ceremony, 

in which they were ritually suffocated to carry messages to the spirits (Voth 1912:108; 

Stephen 1936:568–569).  

Other species hunted for use in ceremonies included rattlesnakes, which were 

hunted by Snake society men for four consecutive days during the Snake ceremony. 

These hunts proceeded to the northwest, southwest, southeast, and northeast of the village 

successively (Stephen 1936: 726, 732, 736; Voth 1903:286–290). Ritual rabbit hunts 

were conducted in conjunction with calendrical ceremonies like the Wuwutcim, which 

were held annually (Beaglehole 1936:14). Rabbit hunts provided protein for ceremonial 

feasts. These hunts were not organized by clan, but rather by kiva group (Whiteley 

1985:372). Hopi ceremonial practice not only necessitated rabbit hunts, but also 

constrained the scheduling of these hunts—a “closed” season for rabbit hunting was 

observed at the winter solstice and for four days following to promote the sustainability 

of the rabbit population (Beaglehole 1936:11).  

Thus, within Hopi ceremonialism, there was a dynamic relationship between the 

performance of ceremony and the use of agricultural and wild resources. Because the 

Hopi believed that the success of crops and the abundance of resources depended on the 

success of their ceremonies, ceremonial use of the landscape may also be interpreted as 
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an important aspect of agricultural and resource procurement use. Features on the 

landscape that were incorporated into Hopi ceremonies must be considered as 

components of the broader Hopi agricultural and resource procurement landscapes. 

 

Hopi Ceremonial Calendar 

 The Hopi ceremonial calendar and its relationship to the agricultural season 

provide further evidence of the intimate connection between Hopi ceremonies and 

agriculture. Nearly every ethnographic analysis of Hopi ceremonialism and agriculture 

underscores the complementarities between the ceremonial and agricultural cycles. The 

Hopi katsina ceremonial year falls between the Winter and Summer Solstices—the 

busiest period of the agricultural calendar—yet is responsive to yearly variation in the 

timing of agricultural duties. From the perspective of agricultural land use, this means 

that all of the ceremonial acts necessary for ensuring successful crops and sufficient 

rainfall have been completed by the time the corn is planted and is prepared to benefit 

from ceremonial offerings to the gods (Ferguson and Lomaomvaya 1999:28; Levy 

1992:26; Titiev 1944:129).   

 Ceremonial time is kept according to the same “horizon calendar” that marks 

important dates for agriculture (Figure 4.6).  

 

Figure 4.6. Hopi horizon calendar at Songòopavi. Adapted from Forde (1929:Figure 6b).  
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The position of the sunrise with respect to natural features on the horizon visible 

from each mesa, in combination with the lunar cycle, marks the dates of major 

ceremonies (Forde 1929:384–385; Frigout 1979:565). However, Forde (1929) 

emphasizes that the ceremonial cycle is flexible in part to accommodate yearly 

fluctuations in temperature and rainfall that influence when crops are planted and the 

requisite length of the planting season. The ceremonial calendar may be shortened or 

extended by shifting the dates of major ceremonies, which in turn shortens or extends the 

agricultural calendar as needed (Forde 1929:399). Thus, the timing of agricultural land 

use is directly related to the ceremonial calendar, and the ceremonial calendar reacts to 

the necessities of the agricultural season. 

 

Symbolism in Hopi Ceremonies 

 It is generally true that corn is the most prevalent symbol in Hopi ceremonies 

(Whiteley 1988:138). Corn symbols appear in virtually every Hopi ceremony and are 

displayed in a variety of media, including as clay or wood fetishes and in paintings that 

are displayed prominently during the ceremony (Hough 1915; Whiting 1950:43). Both 

Whiteley (1988) and Hegmon (1989) attribute the ubiquity of corn symbolism in Hopi 

ceremonies to its fundamental importance in the Hopi subsistence system. Its economic 

importance is, therefore, culturally encoded by virtue of its appearance in ceremony as 

the preeminent religious symbol (Hegmon 1989:96; Whiteley 1988:163). The corn plant 

itself is used in a variety of contexts, including as a paste to decorate the skin of 

performers and also through the sprinkling of cornmeal on the ground in lines emanating 
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from offerings, shrines, or other ceremonial features and pointing toward the cardinal 

directions (Ferguson and Lomaomvaya 1999; Fewkes 1906; Hough 1915; Levy 1992; 

Page 1940, 1954; Parsons 1936; Titiev 1937, 1944; Voth 1905).  

 Other plants, including agricultural crops such as cotton and tobacco, and wild 

plants, are also recurrent symbols in Hopi ceremonies. Tobacco is used primarily in ritual 

smoking, which is designed to produce a “cloud” signaling the gods to produce rain 

(Whiting 1950:39). Cotton, by contrast, is reported ethnographically as an important 

component of offerings, for which it is used in the construction of pahos (Page 1940:77). 

Tobacco and cotton are ceremonially important as agricultural crops, yet their prevalence 

does not compare with that of corn, perhaps because these crops are not immediately 

required as sustenance. Thus, their abundance is not directly related to the survival of 

Hopi people. Wild plants like holly grape, oak, cliff rose, and sand sagebrush, also 

assume symbolic importance in some Hopi ceremonies. Typically, these plants are 

associated with one of the six directions in Hopi worldview, and they may be constituents 

of ceremonial altars and kiva murals (Whiting 1950). Elements of flower world imagery 

are also strongly linked in Hopi worldview to moisture, the bringing of rain, fertility, and 

abundance (Hays-Gilpin and Sekaquaptewa 2006). These images commonly include 

flowers, generalized depictions representing “all flowers”, butterflies, and birds (Hays-

Gilpin and Sekaquaptewa 2006:14). Flower world imagery is most prevalent during the 

katsina season, beginning with Powamu, when Muyingwa, the germination spirit, first 

appears (Hays-Gilpin and Sekaquaptewa 2006:19). 
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 In an abstract way, plant symbolism reinforces links between agricultural and 

resource procurement land use and the performance of ceremonies. Manipulation of 

agricultural imagery and dramatizations utilizing this imagery in appeals to the gods or as 

offerings underscores the necessity of ceremonies for fostering agricultural productivity. 

The mechanisms by which plants and plant symbolism are incorporated into specific 

Hopi ceremonies are considered in the next section. 

 

Soyal 

 Soyal, the Winter Solstice ceremony, is seen by the Hopi as the preeminent 

agricultural ceremony in the yearly calendar (Levy 1992:40). The Soyal ceremony is 

bound up with many political and organizational aspects of Hopi society and is sponsored 

by the Soyal fraternity. It is unique among Hopi ceremonies in incorporating the entire 

village into a series of performances that reinforce village inclusiveness and provide for 

the mutual agricultural benefit of all individuals in the village (Titiev 1944:144).  

 While Soyal incorporates kiva performances and the distribution of prayer sticks 

and feather offerings for a variety of motives, several aspects of the ceremony are closely 

related to the promotion of agriculture. First, on the eighth day of the ceremony, katsinas 

travel among houses in the village, collecting ears of corn from each house to be placed 

beside the altar in the ceremonial (or Chief) kiva. Through the rites of the ceremony, this 

corn is consecrated and redistributed to the villagers to be planted with the rest of the 

crop and to ensure agricultural abundance through blessings bestowed on the corn during 

the ceremony (Hough 1915:138; Titiev 1944:143–144).  
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Next, before dawn on the ninth day of the ceremony, a screen bearing the 

depiction of Muyingwa, into which seeds have been affixed, is brought into the 

ceremonial kiva. The pile of corn collected from the villagers and an assortment of corn 

fetishes are placed before this screen. During the kiva performance, the Soyal chief 

ritually scrapes the seeds from the screen into a tray to symbolize the germination of 

crops. Through this ceremonial act, good crops and an abundant harvest are ensured 

(Hough 1915:137; Titiev 1944:144–145).  

Finally, the most critical aspect of Soyal occurs later on the ninth day of the 

ceremony, when a performer dramatizes the progress of the sun through its yearly cycle. 

The performative aspects of this dramatization vary between villages, yet ethnographers 

have concluded that this component of Soyal is intended to induce the sun to progress 

northward and toward its summer home. This brings the warmth necessary for the 

planting of crops and enables the use of agricultural land by Hopi farmers (Ferguson and 

Lomaomvaya 1999:136; Levy 1992:27; Parsons 1936:4; Titiev 1944:145; Whiteley 

1988:58).  

Throughout the entire Soyal ceremony, prayer offerings dedicated to a multitude 

of causes are widely distributed throughout village shrines (Ferguson and Lomaomvaya 

1999:136; Titiev 1944:145). These shrines define the extent of ceremonial land use 

during Soyal, and they define a component of the Hopi agricultural landscape through 

ceremonial acts aimed at fostering agricultural abundance and facilitating the use and 

cultivation of agricultural land. 
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In this way, Soyal contributes to patterns of Hopi agricultural land use first by 

incorporating the arena of Soyal rituals—the Chief kiva and the wide distribution of 

shrines at which prayer offerings for good crops were deposited—into the agricultural 

landscape by virtue of the ceremonial dependence of agricultural productivity on the 

success of the Soyal rituals. Agricultural land use was further ceremonially sanctioned 

through the mimetic act of crop germination achieved by the scraping of seeds from the 

screen by the Soyal chief. Finally, the sun dramatization impacted the timing of 

agricultural land use by ceremonially inducing the northward progress of the sun and 

hastening the warm weather necessary for the planting of crops and their successful 

growth. Therefore, scheduling of agricultural land use was defined by the performance of 

this ceremony. 

 

Powamu 

 Prior to the Powamu ceremony, which was performed in February during 

ethnographic times, the Powamu chief presented prayer feathers to the chief of each 

village kiva as a signal to begin planting ceremonial beans inside the kiva. Beans were 

planted in basins or boxes full of earth, into which the prayer feathers were deposited, 

and placed within the kiva. From the time of planting until the Powamu performance, a 

fire was maintained within the kiva to facilitate the germination of these ceremonial 

crops. Powamu officers also planted ceremonial corn plots either in the home of 

kinswomen or within the kiva (Titiev 1944:114; Whiting 1950:40–41).  
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 These artificially sprouted crops were closely tended, for their success was 

believed to foreshadow the success of the year’s harvest and also indicate the good 

intentions of the planter (Hough 1915:139; Titiev 1944:115; Whiting 1950:41). The 

beans and corn were harvested before dawn on the ninth day of the Powamu ceremony 

(Titiev 1944:117). Successful germination of ceremonial crops within the kivas was 

believed to cleanse and prepare the fields for planting and promote crop germination and 

fertility. Thus, the growth of these plants ritually purified the agricultural land, protected 

it from the hazards of the Hopi region (i.e., windstorms and ants), and enabled Hopi 

farmers to cultivate their crops (Ferguson and Lomaomvaya 1999:27; Hough 1915:139; 

Levy 1992:27; Parsons 1936:156). In this way, agricultural land was made ceremonially 

usable through the performance of the Powamu ceremony, which introduced the village 

kivas and the locations of the ceremonial plots into the Hopi agricultural landscape and 

also allowed for use of the agricultural landscape through the success of the ceremony. 

 

Niman 

 Finally, the Niman ceremony signified the closing of the katsina ceremonial 

calendar. According to ethnographic accounts, Niman, which was closely tied to the 

beginning of summer rains, was held yearly around the time of the summer solstice. It 

commemorated the “homecoming” or “farewell” of the katsinas, who ritually returned to 

the underworld. During Niman, offerings were deposited into a hollow shrine, which was 

then covered with the lid to symbolize the closing of the ceremonial cycle (Titiev 

1944:128, 235).  
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 Prior to this ceremonial conclusion, elaborate kiva rites and public dances were 

held. Costumed katsina impersonators carried planting sticks, hoes, and other agricultural 

paraphernalia, and brought with them corn, melons, beans, and peaches for the young 

attendees. Two successive rounds of katsina dances were held, following which the 

procession moved to the shrine outside the pueblo to close the ceremonial cycle (Hough 

1915:146). 

 At the shrine, a farewell speech was delivered to the katsina impersonators by 

their ceremonial fathers. In this speech, the fathers implored the katsinas to return home 

to their families and induce them to come and bring rain to the Hopi fields. This rain, 

they were told, would allow the meager crops to flourish and eventually produce an 

abundant yield by harvest time (Titiev 1944:233). Thus, in the Niman ceremony, the 

katsinas were ceremonially dispatched and entrusted to provide for the Hopi crops by 

bringing rain to the fields. Their departure into the underworld, to the San Francisco 

Peaks, to other mountains, and to springs, corresponded with the end of the planting 

season and the beginning of a critical period of growth for the crops (Frigout 1979:564).  

By celebrating the homecoming of the katsinas and enlisting their assistance in 

cultivating the agricultural lands, the Hopi ceremonially provided for the fertility of their 

fields via the Niman ceremony. As in the Soyal and Powamu ceremonies, through the 

Niman ceremony the Hopi incorporated kivas, communal areas, and shrines into the 

agricultural landscape by virtue of the connection between the performance of the 

ceremony and the capacity for agricultural land use. They also ceremonially enabled the 
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use of allotted agricultural land, by ensuring rain for the crops through the commands 

given the departing katsinas.  

 

Hopi Individual and Household Ritual and its Connection to Land Use 

 Many individual and household rituals functioned in ways very similar to 

ceremonies and were designed specifically to promote agricultural land use and 

productivity or foster abundant plant and animal resources and successful hunts, or both. 

While somewhat less elaborate and smaller in scale than Hopi katsina ceremonies, 

personal and group rituals also structured patterns of agricultural and resource 

procurement land use by providing for the successful planting and harvesting of crops in 

the fields, the successfully procuring of hunted and gathered resources, and the continued 

fertility and abundance of these resources. As in katsina ceremonies, these rituals 

impacted the success and timing of agricultural and resource procurement land use rather 

than the actual ownership or selection of areas for use. However, because of the 

dependence of agriculture and resource abundance on ceremonial performance in Hopi 

cosmology, these rituals and ceremonies defined land use in ways that were just as 

substantive as the physical and social determinants of land use. The loci at which these 

rituals and ceremonies were carried out form a network that is incorporated into the 

totality of the Hopi landscape. 

Titiev (1944) notes that, within Hopi collective memory, it was traditional for 

Hopi farmers to erect simple stone slabs as shrines when clearing fields in the winter and 

to deposit at these shrines prayer sticks and other offerings in order to promote the 
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fertility of the field (Titiev 1944:187). Forde (1929) elaborates on this custom, noting that 

on a yearly basis, Hopi farmers deposited uniquely-shaped pahos along the eastern face 

of the stone slab shrines.  

These pahos were distinct from those deposited at springs and other shrines in 

that they were wooden twigs two feet in length and adorned with the feathers of eagles 

and other bird taxa. Such pahos were intended to promote the fertility of the plots (Forde 

1929:395). Additionally, Forde explains that it was common for farmers to douse 

themselves with water before embarking for the first day of planting in the fields. This 

ritual was designed to ensure that fields received sufficient moisture during the 

agricultural season to produce a plentiful crop (Forde 1929:399). 

 Finally, two group rituals were also carried out in the fields to stimulate 

agricultural productivity. Early in the calendar year, Hopi boys played a ritual ball game 

using a buckskin ball filled with seeds. This game was extended over a four day period, 

during which time the ball was supposed to break open, spilling seeds onto the fields and 

thereby ensuring a plentiful yield during the agricultural season (Forde 1929:396). 

Similarly, on the first day of planting, Hopi work parties traditionally ran a foot race in 

the fields. The speed of the runners during this race was believed to translate into the 

speed of plant germination and growth. Therefore, runners in this ritual facilitated the 

growth of the crops that they subsequently planted (Forde 1929:396).  

 Hopi individuals collecting plant resources performed small rituals meant to foster 

the continued abundance of the resource being collected. Parsons (1964) terms this 

“conservation ritual,” in which the Hopi individual seeking a particular plant would not 
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cut down the first plant (s)he saw, but rather leave a prayer-feather or paho at this 

location to promote its continued abundance (Parsons 1964:81; Whiting 1950:7). Thus, 

prayer-feathers and pahos were commonly found affixed to, or at the base of, spruce, 

pine, yucca, and other commonly-procured plants in order to appeal to the spirits of these 

plants (Colton 1947:10; Parsons 1964:81). 

Similarly, rituals were performed to promote the fertility of game species and 

success in the hunt. As Beaglehole (1936) explains, these rituals both “increase[d] the 

control of the individual over the environment and…conserve[d] and protect[ed] the 

fauna by ritual propitiation” (Beaglehole 1936:23). Any Hopi male might propose to 

serve as hunt chief, mak-mongwi, for a hunt, which was then announced by the town crier 

(Stephen 1936:20). Hunters prepared appropriate pahos for the type of game they sought. 

Some of these pahos were deposited in appropriate locations the night prior to the hunt 

(Stephen 1936:6). Reports vary on the number of prayer sticks that were deposited, but 

suggest that the hunter deposited eight prayers sticks for Ma’saw and four for 

Tihkuyiwhuti, deity of game animals. He also prepared prayer feathers for the Sun, in 

order to ensure good weather for the hunt (Titiev 1944:189). If the announced hunt was a 

rabbit hunt, participants met on the morning of the hunt at a predetermined location near 

where the hunt was to be carried out. Here the hunt chief created a cavity in the sand and 

deposited prayer offerings toward the east (for the Sun) and toward the hunting ground, 

and then built a fire within the cavity. Into the fire were deposited rabbit dung pellets and 

rabbit food—sage or grass—and cornmeal to promote success and the safety of the 

hunters (Titiev 1944:189). Some accounts indicate that the hunt chief sprinkled cornmeal 
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lines to create “roads” radiating in to the fire in order to draw rabbits to the hunters 

(Parsons 1964:20).  

In the case of deer, mountain sheep, or antelope hunts, dung from the appropriate 

species was thrown into the fire. The hunting party prepared prayer sticks for 

Tihkuyiwhuti; for birds of prey, including Hawk and Eagle; for the Sun; and for the 

Moon, and placed these offerings in a small plaque. The offerings were then smoked over 

in traditional fashion (Stephen 1936:1006; Titiev 1944:191). Following this, a messenger 

deposited the offerings at some distance from the camp and listened for sounds that 

would foreshadow the success or failure of the hunt (Titiev 1944:191).  

When coyotes or foxes were trapped, prayer offerings were prepared and smoked 

over as mentioned above, then deposited in specific places in order to placate coyote. 

This was particularly necessary because coyote is an important figure in Hopi traditional 

history who is known to be wily (Titiev 1944:193). Hunters also placed a paho and 

turquoise fragment next to the trap in order to compel coyotes to investigate and be 

trapped (Beaglehole 1936:17). Interestingly, the same was not done for smaller mammals 

like prairie dogs, rats, and mice. Unlike coyotes and foxes, the Hopi did not believe that 

these small mammals possess souls (Beaglehole 1936:18).  

Ritual is also intrinsic to the gathering of salt. The procurement of salt is tied to 

Hopi ceremonialism in that participants must have gone through the Wuwutcim (tribal 

initiation ceremony) in order to participate in the quarrying of salt from its spiritually 

dangerous location in Salt Canyon, near Maski, the home of the dead. By contrast, First 

Mesa Hopi and some Second Mesa Hopi gathered salt from Zuni Salt Lake (Titiev 1972). 
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Similarly, custom dictates that a member of the Kwan society must be the first to enter 

and exit via the trail into Salt Canyon, for these people are best equipped to guard against 

evil spirits (Titiev 1937:244, 254; Titiev 1972:40).  

Prior to initiating the salt-gathering expedition, a cornmeal pathway was sprinkled 

in the direction of Salt Canyon, and a prayer feather with breath line was placed pointing 

in the same direction. This ritual ensured a successful journey (Titiev 1937:244). The trail 

to Salt Canyon passes many shrines that are referenced as the locations of events in Hopi 

traditional history, and tradition dictated the manner in which rituals were carried out at 

these shrines. The salt deposit lies within Salt Canyon at the bend in the canyon near the 

confluence of the Little Colorado and Colorado Rivers. Several rituals were performed at 

this site. A stone was dipped in dripping, salty, “medicine” water within a natural rock 

basin near the deposit, then it was sucked and medicine water consumed in order to 

ensure health and bravery. Qömi dough might be used to create animal fetishes, which 

were left in the rock basin until the following year, when they played an important role in 

Hopi ceremonies. Following this, offerings were deposited in a cave that marks the Kwan 

shrine, upon which ritual requirements were satisfied and the quarrying of salt from the 

deposit began (Titiev 1937:253).   

 Thus, within Hopi katsina, non-katsina, individual, and household rituals, the 

relationship between the performance of ceremony and the use of agricultural and wild 

resources is complementary. Successful ritual performance facilitated success in the 

planting and harvesting of agricultural resources and the acquisition of hunted animals, 

wild plants, and salt. The timing of ritual performance was dynamic in relation to the 
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agricultural cycle—yearly climate dictated alterations in the agricultural cycle, and the 

ceremonial cycle responded to accommodate the scheduling of agricultural land use. 

Further, because the success of crops and the abundance of resources was predicated on 

successful ceremonial performance, ceremonial use of the landscape was as an important 

aspect of agricultural and resource procurement land use. 

 

Traditional History Dimension of Hopi Land Use 

 Indigenous traditional histories play a fundamental role in how a culture 

maintains itself, represents itself as a collectivity, and justifies contemporary social 

organization and land claims by reference to ancestral conditions, or “the way things have 

always been.” Hopi traditional history functions in this way to substantiate Hopi rights to 

land and resources, to define the extent of the Hopi ancestral landscape, and to provide a 

traditional basis for social prestige and within-village land ownership. To a large degree, 

these functions of Hopi traditional history are closely tied to ceremonial aspects of Hopi 

society. Therefore, connections between traditional history and the legitimation of 

ceremonial and social order as structural components of Hopi land use are elaborated on 

below.  

 In this section, the relationship between migration traditions, perhaps the most 

prominent and uniquely Hopi aspect of Hopi traditional history, and ethnographically 

documented land tenure, in terms of agricultural land, eagle regions, springs, and shrines, 

is explored. Intermediate between these cultural phenomena are the structure and 

trusteeship of Hopi ceremonies, which provide the basis for social ranking and prestige, 
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and refute the notion that Hopi society is fundamentally egalitarian (Bernardini 2005:27; 

Schlegel 1992:388). This ranking translates into ownership of and usufruct rights to land 

and resources and the power to distribute land among ceremonial performers (Page 

1954:9). Ceremonial performers in turn materially benefit from participation in 

ceremonies through the acquisition and use of agricultural land (Titiev 1944:63, 181; 

Whiteley 1985:369). Causal relationships are drawn between Hopi migration traditions, 

which reinforce social hierarchies and ceremonial ownership, and trusteeship and use of 

specific agricultural land assignments that result from hierarchical interclan relationships 

and ceremonial participation. In this way, it is argued that the location of Hopi resource 

ownership and agricultural land use, and the identity of social units with access to and use 

of resources and agricultural land, are legitimized through Hopi migration traditions and 

the social organization normalized by these traditions (Bradfield 1971; Levy 1992; 

Whiteley 1988).  

 The relationship between Hopi traditional history, in a broad sense, and the use of 

the landscape for resource procurement and ritual purposes is also considered. Hopi oral 

traditions populate the landscape with personages and locations that structure how the 

land is used and conceptualized. Teachings embedded within these traditions structure 

how certain types of resource procurement and ritual practices are to be carried out, and 

identify discrete places on the landscape where Hopi individuals can ritually interact with 

mythical personages. They also structure how the landscape is conceptualized by 

identifying places that are sacred as a consequence of their association with traditional 

history.  
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Hopi Migration Traditions—General Outline 

 General outlines of Hopi migration traditions assume a variety of forms and 

emphasize details and chronological relationships differently, according to the individual 

speaker and his social identity (see Vansina [1985] for a discussion of processes of 

chronological and social refiguring in oral traditions and Whiteley [1992:133–140] for an 

analysis of the role of the speaker’s clan in determining emphasis in oral traditions). 

Between-version variability in Hopi migration traditions requires a more exhaustive 

examination to resolve than is relevant to this study. However, several recurrent themes 

emerge from disparate versions of Hopi migration traditions.  

Emergence stories are perhaps the most basic element in Hopi traditional history. 

These traditions record that the Hopi clans emerged into this, the Fourth World, via a 

reed that grew upward through the Sipapuni, a shrine variously attributed to locations in 

the Grand Canyon, at the confluence of the Colorado and Little Colorado rivers and, in 

less traditional versions, in Central Mexico. Upon emerging into this upper world, the 

Hopi people encountered the Twin War Gods and Ma’saw, the guardian of the earth. 

Ma’saw, also referred to as Skeleton and the god of death, instructed the Hopi to leave 

“footprints” across a vast geographical area until spiritually directed toward Tuuwanasavi 

(Earth Center), which they found at what is today the Hopi Mesas. By virtue of fulfilling 

this pact with Ma’saw, the clans were to become Ma’saw’s people—the Hopi.  

Thus, armed with a small but productive variety of corn, which was to be their 

primary form of sustenance, the clans embarked on their migrations. The footprints left 
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by the migration of Hopi clans from their place of emergence take the form today of 

springs, sacred trails, ruins, rock art sites, shrines, and other constructed features. These 

landscape modifications indicate Hopi cultivation and stewardship of the land, which was 

required for the Hopi clans to earn the right to permanently settle on land owned by 

Ma’saw. Hopi clans were directed to reside at stopping points along their migration 

pathways for a maximum of sixteen years before migrating farther toward Tuuwanasavi. 

This residential mobility accounts for the vast distribution of archaeological remains that 

are today attributed to ancestral Hopi people and that form the infrastructure of Hopi 

cultural landscapes (Dongoske et al. 1992:27; Ferguson and Lomaomvaya 1999:70–76; 

Kuwanwisiwma 2000:161–163; Voth 1905:21–22). 

The first clan to arrive at the Hopi Mesas was the Bear Clan. Upon arriving at the 

Mesas, Bear Clan members encountered Ma’saw, who is reputed to have lived near 

Orayvi (Voth (1905:23). The Bear clan petitioned Ma’saw to assign them agricultural 

land, and he stepped off an area “going east from where they were, and then descending 

the mesa west of Koqochmovi, then towards the present trail towards Orayvi, up the trail, 

past the present village site, down the mesa on the west side, along the trail towards 

Momoshvavi, including that spring, and back up the mesa” (Voth 1905:23). This act 

signified the establishment of the land tenure system at the Hopi Mesas.  

 The pact forged between the Hopi clans and Ma’saw, and the process by which 

Hopi clans were granted land around the mesas, were reenacted in part in ethnographic 

times during communal planting and harvest ceremonies. During planting ceremonies, a 

Hopi farmer traditionally impersonated Ma’saw, and in this visage, worked as part of the 
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communal planting party. This ceremonial act emphasized Ma’saw’s ultimate ownership 

of the crops being planted. Similarly, during yearly harvest ceremonies, a Ma’saw 

impersonator was again present, this time running toward piles of harvested corn and 

patting them with his palm to symbolize ownership of the entire crop (Titiev 1944:184–

186). Therefore, Ma’saw was seen by the Hopi as the ultimate owner of the earth who 

gifted the Hopi with trusteeship of their lands in return for acts of stewardship.  

 The actual Hopi migration pathways recorded in traditional history, which have 

been retraced through consultation between ethnographers and Hopi elders, are difficult 

to differentiate and accurately follow for a number of reasons. First, while migrations are 

traditionally discussed at the clan level, clans did not always travel as whole units. 

Instead, migrations typically occurred at the level of the fetish-holding maternal family 

(Parsons 1922:289). Depictions of social action operating at the level of the clan obscure 

variation and behavioral patterns within clans that have profound effects on patterns of 

Hopi land use. Furthermore, it is well documented that clans frequently fissioned, 

merged, recombined, and intersected along their migration pathways. As a result, clan 

migration traditions and the historically-based identities of different clans and clan 

segments differ widely through time and among villages (Bernardini 2005: 27–30; 

Ferguson and Lomaomvaya 1999:70). 

 Fewkes (1897) reconstructs one version of the migration of Hopi clans from three 

distinct geographical regions, and identifies specific clans that resided in and migrated 

from these regions. Tokonavi (Navajo Mountain), was home ancestrally to the Snake and 

Horn clans; Palatkwapi, in southern Arizona, as well as the Little Colorado River, were 
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the ancestral homes of the Squash, Flute, Cloud, Lizard, Tobacco, Sand, and Rabbit 

clans; and Muiobi, the Rio Grande valley and the New Mexican pueblos, was the point of 

origin for the Bear, Firewood, Reed, Tansy-mustard, Butterfly, and Badger clans (Fewkes 

1897:582). These origin points, which were defined according to reports from informants 

at Wàlpi, may represent migration traditions specific to this village and the clan 

affiliations of the informants.  

In spite of the problems inherent in identifying specific migration pathways and 

attributing them to ethnographically visible clans, the work of Fewkes (e.g., Fewkes 

1897, 1898, 1904) and Stephen (1936), who wrote prolifically on the topic, has informed 

a large proportion of subsequent ethnographic and archaeological work. Additionally, 

while there are discrepancies in the order of clan arrival at the mesas, and each village 

and mesa have unique clan histories, accounts from Mindeleff (1891), Voth (1905), and 

Courlander (1971) reinforce this general pattern of clan movement across the landscape.  

 

Ancestral Hopi Migrations through Homol’ovi 

 Sites in what is recognized today as the Homol’ovi Settlement Cluster (HSC) are 

specifically mentioned in many traditional accounts of Hopi ancestral migrations. 

Chevelon Pueblo and Homol’ovi sites are traditional stopping points in the migration 

pathways of clans from Palatkwapi northward to the Hopi Mesas (Ferguson and 

Lomaomvaya 1999:109). Several ancestral sites in the Hopi Buttes area and the 

prehistoric site of Awat’ovi succeed Homol’ovi in migration traditions that culminated at 

modern Hopi villages on the Mesas  
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 Fewkes’ (1897, 1900, 1906) early writings suggest that several Patki clans, 

including the Lizard, Sand, Rabbit, Tobacco, and Rain-cloud clans, inhabited a site on the 

Little Colorado River near modern-day Winslow, Arizona. These clans practiced a 

religion of southern origins, which they brought with them from their original home at 

Palatkwapi—a place that Fewkes locates in the Gila Valley of southern Arizona, near 

San Carlos (Fewkes 1897:597). These Patki clans first inhabited the pueblo of Kunchalpi, 

in the Palatkwabi region, then moved roughly northward to Utcevaca, Kwinapa, and 

Jettipehika (Chaves Pass, located on Anderson Mesa, approximately 35 miles southwest 

of Homol’ovi), before arriving at Homol’ovi (Fewkes 1897:601). In addition, traditional 

history records that the Patun, or Squash, clan also migrated through the Homol’ovi 

region, perhaps in association with the Crane and Pigeon-hawk clans. During their time at 

in this area, the Squash clan reported encountering a diversity of people moving through 

the region. According to traditional history, the population of Homol’ovi grew 

considerably during this period (Courlander 1971:73). The Tobacco, Rabbit, and Hare 

clans were also reported to have settled at a site on the Little Colorado River near the 

mouth of Chevelon Creek. This site may be a reference to Chevelon Pueblo (Fewkes 

1897:601). There are also traditions of Water clan people residing at Homol’ovi for a 

considerable length of time. This clan may have been subsumed within the Patun or 

Tobacco clans in recorded oral traditions.  

 The Squash clan appears to have been the first clan to leave Homol’ovi (Fewkes 

1897:626). Travelling northward toward the Mesas, the Squash clan established 

Musungnuvi and Tcukubi. The Patki clans likely left somewhat later and travelled 
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northward to found the pueblos of Sibabi, near Comar Spring, and Pakatcomo, in the 

Walpi valley four miles from Wàlpi (Fewkes 1897:595). Pakatcomo was eventually 

abandoned, and the Patki people subsequently relocated to Wàlpi. While ethnographers 

have not identified Water clan settlements between Homol’ovi and the Mesas, clan 

members are known to have ended up in the Second Mesa village of Supawlavi (Ellis 

1974:116). 

  Traditional history supplies multiple explanations for the migration out of 

Homol’ovi by the large population of Hopi ancestors. Factional differences within the 

Patki groups may have accelerated the movement of these people out of the region. There 

are also traditions of great suffering visited on the residents of the Homol’ovi region by 

mosquitoes. In these traditions, the mosquito infestation ultimately forced the 

abandonment of the pueblos and led to the appellation of the Second Mesa village of 

Supawlavi—place of the mosquitoes (Courlander 1971:61).     

Today, the Hopi Cultural Preservation Office officially recognizes the ancestral 

migrations of at least 11 contemporary Hopi clans through Homol’ovi (Walker 1996).  

These ancestral migration pathways were encoded ethnographically in proprietary claims 

to eagle nests located in regions formerly occupied by specific Hopi clans and interpreted 

to be part of their ancestral territories (Fewkes 1897:596–601; Fewkes 1900:697–699; 

Fewkes 1906:348).  
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Order of Clan Arrival at the Hopi Mesas 

 The relationship between Hopi migration traditions and agricultural land 

ownership and use involves two components, the first of which is the traditional order of 

arrival of clans at the Mesas. In a general sense, the order of arrival of clans at the Mesas 

determined clan land ownership and ceremonial rank (Bernardini 2005:27; Schlegel 

1992:388). Clan status resulted from the order of entry into the village, with the earliest 

arrivals accorded the highest status (Connelly 1979:549). Causal relationships between 

the mythical order of arrival and ceremonial rank will be further discussed below. Hopi 

traditional history sheds light on these linkages by recounting specific episodes of clan 

entry into the modern villages. Interestingly, like traditional history as a whole, the 

traditional order of clan arrival is mutable and has been restructured to legitimize 

contemporary political arrangements (Bernardini 2005:24; Eggan 1950:117; Schlegel 

1992:381, 393; Titiev 1944:61). As recorded by Voth (1905), upon arriving at the foot of 

Third Mesa, immigrant clans were asked by the Orayvi chief to use their unique 

ceremonial knowledge and demonstrate the power to produce rain and good crops 

through a ceremonial performance. Successfully completing this task earned clans entry 

into Orayvi and ownership of Orayvi fields. 

 Depending on the clan and village identity of the informant, the chronological 

sequence of clan arrival at the Hopi mesas began either with the Bear (Honau) or Snake 

(Tcua) clans (Fewkes 1897:585, 604) at Orayvi and Wàlpi. According to tradition at 

Wàlpi, Ma’saw initially “closed the trail” in front of Snake clan members when they 

arrived in the valley below First Mesa, before ultimately relenting and allowing them to 
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colonize Wàlpi (Stephen 1936:151). These clans were followed relatively closely by the 

arrival of the Kokop and Patun clans. The Kokop clan settled at Sikyatki, on the eastern 

flank of First Mesa, while the Patun clan settled at Awat’ovi on Antelope Mesa and at 

Second Mesa (Fewkes 1897:586). The Horn (Ala) and Flute (Lenya) clans are also 

recorded as early arrivals at Wàlpi.  

In order to gain entry into existing villages on the Mesas and establish tenure of 

agricultural land, clans were required to demonstrate the efficacy of their ceremonial 

knowledge in promoting the wellbeing of the villages. While some clans, like the Kokop, 

displayed prowess in other areas, it seems that the many, like the Bow and Patki, used 

their knowledge to produce precipitation and, therefore, underscored their contribution to 

the continued fertility of agricultural land and abundance of natural resources in the 

region (Fewkes 1898; Stephen 1936; Voth 1905). The Bow clan arrived early at Third 

Mesa and filled the surrounding washes with water in displaying their ceremony. In 

return for this demonstration, the clan was granted ownership of a large tract of 

unclaimed land at Third Mesa (Voth 1905:24). Similarly, traditional history records that 

the Patki people used their singing to produce thunder, rain, and snow to fill the arroyos 

in the valleys between the Mesas, and to cause corn to grow in a day (Stephen 1936:853; 

Voth 1905:47). Consequently, Patki people were welcomed into Wàlpi by the resident 

Snake clan. In this way, the early chiefs of existing Hopi villages distributed agricultural 

parcels among incoming clans until the final entry of the Sun clan, who, as 

ethnographically documented, cultivated fields on the periphery of the village agricultural 

allotments (Page 1954:9).  
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 Thus, according to traditions, the order of clan entry into villages on the Mesas 

was particularly important for determining the size and location of clan agricultural 

parcels. Early arrivals at the villages received choice parcels proximate to the village, and 

land gradually expanded outward to accommodate an increasing number of clans and an 

increasing village population. In this way, according to tradition, the location of clan 

agricultural land and the right to use this land was strongly influenced by the mythical 

order of clan arrival at each village. However, as noted above, the traditional order of 

clan arrival is mutable and has been restructured to legitimize contemporary power 

structures arrangements (Bernardini 2005:24; Eggan 1950:117; Schlegel 1992:381, 393; 

Titiev 1944:61).  

 

Ceremonial Ownership and Land Tenure 

 Clan ownership of, and participation in, ceremonies played an even more 

profound role in ethnographic patterns of land tenure and use than did mythical accounts 

of clan arrival. Ethnographers have traditionally modeled clans as the basic unit of 

ceremonial ownership in Hopi society. From this perspective, each Hopi ceremony was 

owned by an individual clan, which operated as a corporate ownership body, sponsoring 

ceremonial performance and maintaining custody of ceremonial paraphernalia and 

ceremonial knowledge. According to Hopi traditional history, the allotment of 

ceremonies to specific clans was carried out by the gods following the emergence of 

clans through the Sipapuni (Eggan 1950:62; Frigout 1979:576; Titiev 1944:90, 110). 

Consequently, clans migrating through the Homol’ovi region—the Patki and Patun 
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clans—are believed to have been responsible for the incorporation of the Soyal, Lalakon, 

Wuwutcim, and Mamzrautu ceremonies, and the Kawkautu and Alosaka societies into 

Hopi ceremonialism (Fewkes 1897:596, 627). 

 This model of clan ceremonial ownership has been critiqued, however. In 

practice, ceremonial ownership always rested in prime lineages, with senior females 

acting as trustees who inherited custodianship of ritual objects and were directly involved 

in carrying out ceremonial performances (Bernardini 2005:33; Bradfield 1971:20; Forde 

1929:373; Whiteley 1985:370). Therefore, ceremonial ownership was more complex than 

the egalitarian ethos depicted in traditional ethnographic accounts and in Hopi traditional 

history.  

 While ownership of ceremonies by a clan segment conferred social status to this 

segment, the clan as a whole, or both, (Levy [1992] formulates a clan ranking system 

based on ownership of a ceremony, ceremonial office, or common kiva), ceremonial 

ownership was fundamentally important to the structure of agricultural land use, for the 

custodianship of ceremonies also conferred ownership of, and usufruct rights to, tracts of 

agricultural land associated with each ceremony. According to Hopi traditional history, 

clans were granted use of agricultural fields on the basis of their control of the ceremony 

for which specific land was devoted (Forde 1929:375; Whiteley 1985:370). Therefore, 

use of specific portions of “clan land” was predicated on ownership of appropriate 

ceremonies. The relationship between clans (or more appropriately clan segments) as 

fundamental ranked social groups, ceremony as the underlying structural component of 
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Hopi society, and agricultural lands as the means of sustaining Hopi society, was reified 

and legitimated in this arrangement (Titiev 1944:118).  

 For example, at each Soyal ceremony on Third Mesa, a sacred stone was 

produced on which was represented the Orayvi domain with the six Soyal officers 

depicted in postures indicating that they are “claiming” land within their portion of the 

stone. The appearance of this stone during the ceremony and its incorporation into the 

performances reinscribed the ceremonial basis for land use by the Soyal officers and 

solidified their claim to specific agricultural lands (Titiev 1944:61). 

  As was true of non-clan land holdings, provisions were made within Hopi society 

to accommodate clans, or lineages within clans, that did not enjoy custodianship of 

ceremonies and, therefore, did not possess associated clan lands. Performance in 

ceremonies put on by other clans or lineages could earn officers and other individuals 

usufruct rights to clan lands. The degree of participation in ceremonies and in 

preparations for ceremonies largely dictated the size of the lands distributed among these 

individuals (Titiev 1944:63, 181).  

 While discussed above as a social organizational dimension of agricultural land 

use, it is clear that the basis for apportioning “clan land” was rooted in the larger Hopi 

ritual structure, and not simply in Hopi social organization (Whiteley 1985:368). This 

analysis of traditional history indicates that the connections traditionally drawn between 

clan migrations and ceremonial ownership and participation structured custodianship and 

usufruct rights to clan land. This is evident in modern times at the village of Paaqavi, 
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which was founded largely as a reaction to the demise of the Hopi ritual system and, 

therefore, does not maintain the traditional Hopi ceremonial cycle.  

At Paaqavi, because the ritual structure underlying “clan land” is absent, 

agricultural land ownership does not inhere in clans or clan segments, but rather in 

individuals, and follows variable inheritance patterns (Whiteley 1988:151). While Hopi 

traditional history depicts ceremonial ownership as fixed in specific clans, ethnographic 

accounts document the movement of ceremonies between clans as a result of extinction, 

merging, cleavage, and other social phenomena. Therefore, agricultural land passes 

between clans as a result of these fluctuations, which provide the opportunity for 

interclan competition for ceremonial ownership and ceremonial office (Schlegel 

1992:381, 393).  

 It is evident from this discussion that Hopi migration traditions and rights of 

ceremonial ownership associated with these traditions were prominent structural 

components of agricultural land tenure. Through Hopi traditional history, specific clans 

(or clan segments) became associated with ceremonies that conferred rights to portions of 

agricultural land or to grant agricultural land to non-clan participants in ceremonies. As a 

result, the portions of agricultural land that were used by Hopi farmers, and the identity 

of the farmers possessing usufruct rights to the land, were structured by Hopi tradition 

and ceremony. 
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Hopi Cultural Landscapes 

 Migration traditions play an important role in defining the extent of cultural 

landscapes and document ancestral sites that are archaeologically identifiable loci within 

these landscapes. Because Hopi traditional history is conceptualized as a “gathering of 

the clans” and an amalgamation of the ancestral homeland of each migrating clan into 

composite Hopi cultural landscapes, migration pathways and ancestral sites are 

fundamental structural components of these cultural landscapes (Kuwanwisiwma 

2000:163). Hopi cultural landscapes remain ritually and pragmatically in use through 

visits by individuals and priests to ancestral sites in order to worship at ancestral shrines 

and procure water from ancient springs for altar rites (Dongoske et al. 1992:27; Fewkes 

1897:592). At Homol’ovi, ruins of habitation sites were still considered as clan property 

and shrines and springs were still visited for ceremonial purposes during ethnographic 

times (Fewkes 1906:348). Other ceremonial plant and animal resources, and subsistence 

resources like aquatic birds, fish, and turtles were also procured by the Hopi in the 

Homol’ovi area (Lyons 2003:41, 97).  

 As a consequence, Hopi traditional history structures the way Hopi individuals 

use their cultural landscape for the procurement of resources and the performance of 

rituals. This history governs ancestral sites, resource areas, and shrines where 

procurement practices endure, where rituals are performed—often as a component of 

these procurement practices—and where important elements of Hopi oral traditions 

attach within the ritual landscape. Hopi migration pathways and the important figures and 

events in traditional history thus constitute a major component of the traditional history 
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dimension of resource procurement and ritual land use, and are a major component of the 

conceptualization of the Hopi cultural landscape as a whole.  

Water is an important resource that is procured from locations along ancestral 

migration pathways for use in ceremonies (Fewkes 1897:592). Thus, ancestral springs, 

both in the vicinity of the Hopi Mesas and at greater distances, are incorporated into the 

pattern of resource procurement land use for the fulfillment of these ceremonies. For 

instance, during the seventh and eighth days of the Flute Ceremony, members of the Flute 

priesthood visit in sequence the three springs marking the latter part of the Flute clan’s 

migration to Wàlpi. At these springs, they collect water, conduct ceremonies, and make 

offerings at these locations (Fewkes 1897:591; Hough 1906:166-167).  

Similarly, eagle region ownership and use by Hopi clans is structured according 

to clan migration pathways toward the Mesas. Eagle nests in the vicinity of ancient ruins 

are always owned by the clans who once resided at these pueblos (Fewkes 1900:693), 

and the distribution of owned eagle regions maps closely onto the distribution of clan 

migration pathways in the region (Fewkes 1900:699). Thus, the Snake and Horn clans, 

who migrated to the mesas from Tokonavi, claim eagle nests from this region southward 

to an area north of Wàlpi (Fewkes 1900:696). These clans’ eagle nest claims are roughly 

contiguous, as were their migration pathways to the Mesas. Similarly, members of the 

Patki clan claim eagle nests extending south of the Mesas and into the Hopi Buttes area, 

which is intermediate between the mesas and the Homol’ovi region (Fewkes 1900:698).  

The origin of the salt deposit near the confluence of the Colorado and Little 

Colorado rivers is not tied to clan migration histories but to traditions of the Twin War 
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Gods. The oral tradition of these deities also structures the procurement of salt by 

dictating the procedure by which the salt expedition is carried out. The Twin War Gods 

are prominent figures in Hopi oral traditions, and they reputedly established each of the 

shrines encountered along the route to the salt deposit. They also dictated the activities to 

be carried out at each location (Titiev 1937:244).  

Locations at which activities are performed include Pan’kuku (Mountain Sheep 

Feet), at which participants pray for “power” and hunting success; Tutuveni (Writing), at 

which participants add their clan symbols to the petroglyph panel; Totolspi, where each 

man plays a game of totolspi with the Twins to guarantee success and good health; the 

shrine of the Salt Woman (Ong Wuhti), where copulation is simulated; the rock features 

representing the Twins, where offerings of prayer feathers and cornmeal are left; 

Panktupatca (Mountain Sheep Upper Story), the home of the mountain sheep, where 

customary offerings are left; and Nukpana (Wicked or Evil One), home of Ma’saw, 

where a warrior or member of the Coyote-Ma’saw-Kokop group of clans must enter 

(Titiev 1937:245–250). Thus, the manner in which the expedition to Salt Canyon is 

carried out is strongly dictated by events in Hopi oral tradition that account for the origin 

of the salt deposit. Shrines and natural features along the trail to Salt Canyon are visited, 

and rituals performed, in accordance with tradition in order to ensure a successful 

journey.  

Hopi traditional history, therefore, structures land use for the procurement of 

various resources, including water, eagles, and salt—resources used in the performance 

of ceremonies and secular daily activities. Hopi migration traditions demarcate pathways 
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along which resources are procured from ancestral sites, while oral traditions populate the 

landscape with mythical personages that govern the manner in which salt must be 

obtained, as well as the location of ritual practices.    

Persons and events in Hopi traditional history are associated with specific 

locations on the landscape. These locations thereby become important loci for the 

performance of rituals and points of contact between Hopi individuals and mythical 

figures. Interaction between the Hopi and these figures is primarily accomplished via the 

use of pahos and prayer feathers, which are deposited in appropriate locations “when 

[one] wants something good, some benefit” (Stephen 1936:1271). Various katsinas and 

Ma’saw, all of whom figure prominently in perhaps the majority of Hopi oral traditions, 

are most often appealed to through the preparation and deposition of these offerings. The 

Hopi constructed shrines at a variety of locations at which to appeal to Ma’saw for 

assistance. Offerings were deposited at these shrines as a proxy for presenting them to 

Ma’saw himself (Courlander 1971:37). A high density of shrines is found along Hopi 

trails. Cairns were constructed along trails, and tufts of grass, bits of wood, and stones 

were placed at these cairns for protection when embarking on a journey and as thanks to 

Ma’saw upon one’s return (Stephen 1936:151). Shrines were also constructed for 

spiritual communication with other personages from traditional history. For instance, the 

Hopi deposit offerings at village shrines in order to communicate with the Huruing 

Wuhtis—mother goddesses who appear in traditions recounted by some informants—and 

at shrines away from the villages for Ong Wuhti, Salt Woman, who is believed to reside 
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at both Zuni Salt Lake and in Salt Canyon (Colton 1947:13; Courlander 1905:4; Titiev 

1937).  

The Hopi also carry out rituals and deposit offerings at mountains and springs 

where, in accordance with oral traditions, the katsinas are believed to reside (Titiev 

1944:110). In particular, most katsinas are believed to reside at the San Francisco Peaks 

near Flagstaff (Ellis 1974:215; Stephen 1936:119, 539), while they are also associated 

with homes in Weenima, near St. Johns, Arizona; Kawestima, in Tsegi Canyon; 

Nuva’tikyauobi, Mount Taylor; and Kiisiw, a spring on or near Navajo Mountain (Lyons 

2003:91; Parsons 1964:37). These locations, derived from oral traditions, are encoded 

materially in the Hopi ritual landscape as loci of actual ritual practice, and conceptually 

as the homes of the most important figures in Hopi thought.  

 In this way, regions that are recorded in traditional history as the ancestral 

homelands of the Hopi clans became incorporated into the Hopi ritual landscape by virtue 

of their connection with ancestral migrations. No longer actively inhabited, these regions 

remained ritually in use, and remained literal and conceptual components of the larger 

ritual landscape through the procurement of resources for ceremonial purposes. Through 

the use of resources and the larger ancestral homelands within which they were situated, 

the Hopi ritual landscape, and, following the reasoning presented above, the exterior 

boundary of Hopi land use, was expanded outward from the Hopi Mesas to incorporate 

vast regions inhabited by Hopi ancestors. Similarly, the locations of persons and events 

from Hopi oral traditions formed the infrastructure for Hopi ritual land use by 

establishing locations at which Hopi individuals could conceptually link mythical persons 
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and events to the land, and at which they could communicate with these persons and 

commemorate events through offerings and the performance of ritual. 

 

Material Correlates of Hopi Land Use 

The four dimensions of Hopi land use—the physical, social organizational, ritual, 

and traditional history dimensions—organize the way in which the Hopi conceptualize 

the landscape and physically use discrete portions of the land. The latter—concrete 

interactions between Hopi individuals and the land—produce material correlates of use. 

These correlates, derived from ethnographic accounts, include both non-durable and 

durable correlates of use. The implications of these correlates for the archaeologist are 

discussed at the end of this section. 

 

Material Correlates of the Physical Dimension of Hopi Land Use 

 Data about the material indicators of the physical dimension of agriculture, 

resource procurement, and ritual are limited. These correlates are both perishable and 

durable in nature. While perishable correlates are discussed in addition to durable 

correlates, only durable (if any) material correlates of land use may reasonably be 

expected to survive in the archaeological record. 

 Page’s (1940) account of the use of windbreaks as well as brush, earthen, and 

stone diversionary dams provides a range of potential material correlates of agricultural 

land use. While differences in soil, topography, and available water sources between the 

central Arizona highlands and the Hopi area resulted in the use of somewhat different 
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water and soil management features at Point of Points than those recorded historically at 

Hopi, Woodbury (1961) reports the widespread appearance of stone terraces, linear 

borders of parallel or concentric lines of stones, and grid borders of transversely 

intersecting lines of stone comprising late prehistoric field systems in the Point of Pines 

area (Woodbury 1961:11–13, 36–38). Analogous stone agricultural correlates tailored 

specifically to the physiography of the Hopi area, as well as stone diversionary dams, and 

perhaps stone windbreaks, may reasonably be expected to survive archaeologically. 

Similarly, in the Kayenta region of northern Arizona, evidence of small-scale prehistoric 

stone check dams and ditch-contour terrace-bordered garden systems has been identified 

(Vivian 1974:97).  

Brush and earthen windbreaks and diversionary dams would undoubtedly 

deteriorate due to the destructive effects of wind and water. Furthermore, tin cans are a 

historic artifact, and would not have been found prehistorically. However, stones and 

stone lines, which served an analogous purpose, would be expected to survive in the 

archaeological record. Forde (1929) notes that, when fields were cultivated at significant 

distances from Hopi villages, temporary structures were erected in the fields in order to 

provide shade and shelter for the farmer (Forde 1929:391). To the extent that these 

shelters were constructed of adobe or masonry, or the postholes of wooden support beams 

were not obscured by future agricultural use, these shelters would be archaeologically-

visible indicators of agricultural land use. It is also probable that domestic trash was 

disposed of in the vicinity of these structures, and artifact scatters, particularly of utility 

ware jar sherds, and stone hoes (Lange 1998; Woodbury 1961) would be expected near 
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these loci. These features are often interpreted as indicators of agricultural land use 

throughout the Puebloan Southwest.  

 Despite the potential material correlates of the physical dimension of Hopi 

agricultural land use proposed above, Hack (1942a) contends that sand dune fields were 

the only field type that left behind a distinct archaeological signature (Hack 1942a:32). 

He suggests that the position of prehistoric floodwater fields may be approximated by 

reconstructing the history of ephemeral streams in the region (Hack 1942a:70). This 

environmental reconstruction would allow the archaeologist to estimate the most suitable 

locations for ak chin and floodplain fields. Sand dune fields, by contrast, should be 

identifiable archaeologically by the elaborate stonework constructed to protect fields 

from blowing sand. Stone lines corresponding to prehistoric agricultural land use were 

visible to him along the edges of the Hopi mesas, and corresponded closely with sites 

where coal was mined and pottery was fired (Hack 1942b:33, 70–71) (Figure 4.7).  
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Figure 4.7. Stone borders surviving as the material correlates of Hopi fields. Adapted 

from Hack (1942:Figure 49). 

Finally, the natural landforms corresponding to markers in the Hopi “horizon 

calendar” are durable correlates of land use, yet in the absence of data identifying their 

use and location, this component of the agricultural landscape would be very difficult to 

recover archaeologically in the absence of rock art or shrines. 
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 Correlates of the physical dimension of resource procurement include the 

structures used to obtain hunted animals and the material evidence of the extraction of 

resources from the land. The hunting of antelope, at least prior to the nineteenth century, 

sometimes entailed the construction of hunt corrals, also known as “antelope houses” 

(chubki), into which the antelope were driven and subsequently captured (Stephen 

1936:759). These were formed by a high stockade of pinyon and juniper logs, often in an 

elliptical shape. Where species were trapped, the traps and associated turquoise nugget 

used to capture smaller game would also have been material correlates of predation 

(Beaglehole 1936:17). Despite the aridity of the Hopi region, these organic structures 

would likely have deteriorated and disappeared from the landscape since prehistoric 

times or been recycled; however, it is conceivable that the turquoise could be preserved 

and recovered from these locations.  

Less ephemeral were the structures constructed for the capture of eagles. While 

those located in sandy areas were excavated into the sandy substrate and roofed with 

brush, on rocky buttes, small, permanent, circular stone enclosures were constructed to a 

height of four feet (Beaglehole 1936:19). These “eagle hunt houses” (kwamaki), in which 

eagle hunters hid, are visible as towers on elevated sites north of the Mesas (Fewkes 

1900:700–701).  

Finally, as the procurement of coal from mining areas in the valleys below the 

Hopi Mesas was extractive in nature, this prehistoric procurement practice left ash heaps 

that were identifiable to Hack (1942b) in the mid-twentieth century. In addition, in areas 

where the sandstone has been undermined in order to obtain coal from the underlying 
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stratum, the overlying sandstone has been propped up with “gob” in order to facilitate 

mining. This is also visible in the Hopi region, and is indicative of a specific method of 

coal procurement (Hack 1942b:16–17).  

 Thus, while thorough ethnographic data are available about the position of fields 

and the mechanisms by which Hopi farmers coped with the physical constraints of 

cultivation, few correlates of the physical dimension of Hopi agricultural land use—the 

discrete location of use and the timing and methods of use—are suggested. This is 

potentially problematic for the archaeologist seeking to model prehistoric Hopi land use 

and the cultural landscape as a whole. However, several resource procurement practices 

result in identifiable material correlates that would render the location and method of 

procurement easily identifiable to the archaeologist.   

 

Material Correlates of the Social Organizational Dimension of Hopi Land Use 

 While the social organizational dimension of agricultural land use is 

understandably complex and incorporates not only traditional patterns of land ownership, 

trusteeship, and usufruct rights, but also synchronic, diachronic, and situational flexibility 

in these systems, few material correlates of this dimension of land use have been 

proposed in the ethnographies. This mirrors the paucity of correlates of the physical 

dimension of land use discussed above. Similarly, the social organizational dimension of 

resource procurement and ritual land use is almost totally invisible in the archaeological 

record. 
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Forde (1929) reports that in the early twentieth century, clan lands were defined 

by boundary stones placed at the corners and junction points of individual allotments 

(Forde 1929:367) (Figure 4.8).  

 

Figure 4.8. Diagram of a Hopi boundary stone. Adapted from Stephen (1936:Figure 220).  

If these stones occurred in sufficient quantity and with sufficient spatial 

regularity, it is possible that they might be identified in the archaeological record. 

Woodbury (1961) identifies potential vertical slab boundary stones within grid border 

systems, isolated on the landscape, and associated with one site in the Point of Pines 

region (Woodbury 1961:13). Titiev (1944) also indicates that upright slabs marked with 

clan symbols were placed in the fields as markers of ownership (Titiev 1944:62). If such 

slabs were of sufficient size to be documented on archaeological surveys, they could 

potentially provide the archaeologist with linkages between modern clans and past 

agricultural land use systems, although clan synonymy and other factors would likely 

interfere with the archaeologist’s ability to connect modern and prehistoric clans.  
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Material Correlates of Hopi Ritual Land Use 

 One broad category of landscape modification—shrines—that results from the 

conduct of ceremonies and rituals is considered as part of this analysis. These features are 

the tangible material correlates of Hopi religious behavior that are observable on the 

landscape and may be mapped in order to visually represent the aerial extent of Hopi 

ceremonial and ritual practice. The extent to which these material correlates are likely to 

be durable and, therefore, visible in the archaeological record is discussed below. These 

correlates are particularly useful in grounding abstract ceremonial behavior to specific, 

locatable loci on the land that provide structure to the Hopi ceremonial landscape, and 

thus the agricultural landscape, which incorporates ceremonial arenas used to foster 

agricultural abundance and ensure resource abundance and productivity. 

 Fewkes (1906) provides the most detailed analysis of form and function in his 

discussion of the shrines of East (First) Mesa. Unfortunately, his descriptions are 

necessarily ambiguous, for Hopi shrines assume a range of construction techniques and 

vary from the highly elaborate to the expedient. The purpose and mechanisms by which 

shrines are incorporated into ceremonial systems also varies significantly. This is 

evidenced by the functional differences between field shrines and the myriad shrines 

situated along the Salt Trail between the Hopi villages and the Grand Canyon region 

(Titiev 1937). As a result, Fewkes suggests that any enclosure in which ceremonial 

paraphernalia are housed or deposited during ceremonies and rituals may be considered a 

shrine. These enclosures may be natural—recesses in cliffs, caverns, or crevices—or they 

may be deliberately constructed of stones or other materials (Fewkes 1906:349). The 
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simplest constructed shrines generally consist of a stone ring or pile that forms an 

enclosure for prayer offerings (Fewkes 1906:349).  

 Although variable in form and appearance, shrines are identifiable as stacked, 

piled, or clustered stones, frequently oddly shaped, and housing foreign objects composed 

of a variety of forms, colors and materials. Common offerings are prayer sticks, clay 

images, miniature bowls, and quantities of foodstuffs (Fewkes 1906:349–350). While the 

use of these materials in offerings is documented ethnographically, it is unlikely that food 

items and prayer sticks would be preserved archaeologically. Further, unless fired, clay 

totems and miniature bowls are also likely to disintegrate prior to their incorporation in 

the archaeological record. As a result, shrines are largely identified archaeologically 

solely on the basis of unusual and apparently deliberately constructed rock formations (or 

associations with rock art).  

 

Material Correlates of the Traditional History Dimension of Hopi Land Use 

 Material correlates of the traditional history dimension of agricultural land use 

are the same as the correlates of land tenure and ceremonial land use discussed above, 

with the addition of three categories of features—trails, petroglyphs, and ancestral ruins. 

Trails are important correlates of migration in the archaeological record. The migration 

pathways that dictate where resources are obtained from ancestral sites and regions, 

where rituals are performed at ancestral sites, and how the landscape is interconnected via 

migration traditions are concretized on the landscape in the form of trails (Ferguson et al. 

2009). They are therefore important structural components of the landscape that reflect 
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the cognitive and conceptual linkages between ancestral places and locations of 

contemporary land use. As a consequence, they physically connect the present with the 

past and constitute the “infrastructure” for traditional histories (Darling 2006, 2009; 

Darling and Lewis 2006; Ferguson et al. 2009; Snead 2002:758).   

Bernardini (2005) postulates that rock art designs, particularly petroglyph images, 

communicated the prehistoric presence of “clans” on the landscape. He suggests that a 

narrow subset of rock art motifs may be defined as “clan symbols,” which were used to 

communicate group identity and residence at specific archaeological sites (Bernardini 

2005:96). This subset of petroglyph motifs is characterized by close association with 14th 

century residential sites, suggesting that residents of these sites produced the motifs; 

exhibits style consistent with Pueblo IV rock art in the study area; and contains 

identifiable similarities with historically documented clan symbols (Bernardini 2005:99). 

Based on an analysis of rock art distribution at pueblos representing several 

settlement clusters in northern and central Arizona, Bernardini concludes that specific 

symbols dominating rock art distributions at Pueblo IV sites likely signaled group 

identity and residence. These symbols are isolated with respect to other petroglyphs, 

feature “spare, conventionalized style,” are characterized by a range of motifs largely 

restricted to images of plants and animals that were ubiquitous in the prehistoric 

Southwest, and are replicated in the vicinity of the pueblo under study (Bernardini 

2005:100).  

The results of Bernardini’s analysis of rock art in the Homol’ovi Settlement 

Cluster clearly indicate that petroglyph images represent a class of material culture that 
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may be interpreted to uniquely reflect the traditional history dimension of Hopi 

agricultural land use. Given the ubiquity of rock art in the archaeological record, the 

distribution of petroglyphic clan symbols has the potential to provide a large body of data 

about the role of traditional history in structuring the ancestral Hopi agricultural 

landscape. 

In addition, the ancestral sites themselves are also material correlates of the 

traditional history dimension of Hopi land use (Hough 1915:177, 206). While it is self-

evident that prehistorically-inhabited sites demonstrate past land use, in this analysis they 

are also specifically important in forming the infrastructure for Hopi migration traditions, 

which dictate patterns of resource procurement and ritual land use as described above. 

Hopi traditional history defines linkages between these landmarks in culturally specific 

ways.
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CHAPTER 5: SECOND RESEARCH OBJECTIVE: VISUALIZATION OF SITE 

DISTRIBUTIONS AND OPERATIONALIZATION OF THE MODEL 

 
Grounded in the principles of cultural landscape theory discussed in Chapter 4, 

Chapter 4 developed an ethnographically-derived descriptive model of historic Hopi land 

use. The second research objective, considered here, employs this descriptive model to 

interpret prehistoric archaeological data. This research objective involves two parts: 

1. I examine whether GIS facilitates visualizing the ancestral Hopi 

archaeological landscape in the Homol’ovi region as the product of 

overlapping networks of landmarks, and I evaluate whether GIS is 

useful in interpreting how landmarks are incorporated into networks, 

including the manner in which these networks overlap. 

2. I examine how the ethnographically-derived historic Hopi land use 

model is operationalized within a GIS environment. I develop 

predictions about site distributions on the basis of the land use model 

and assess its predictive power. I then explore whether a descriptive 

model of land use can be effectively tested through GIS analysis, and 

consider whether the analytical results are suggestive of the utility of 

GIS for assisting in the reconstruction of the ideational aspects of 

cultural landscapes.  
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Methods 

GIS Database Construction 

As a first step in visualizing and analyzing survey data from Homolovi State Park 

and Cottonwood Wash, a synthetic GIS incorporating the two data sources was 

constructed. Locational data for sites mapped by the Homol’ovi Research Program were 

first compiled. In order to maintain consistency with the Cottonwood Wash survey, only 

archaeological loci with ASM site numbers were analyzed. Some loci that did not qualify 

as sites under ASM guidelines were therefore excluded from analysis. In cases where loci 

were recorded separately and later subsumed under a single site number, the site was 

analyzed as a whole entity and not as individual loci. UTMs for sites mapped during the 

HSP survey were derived from both ASM site cards and text files of site coordinates. 

These sites were recorded using the NAD27 datum. A total of 307 sites were recorded 

within HSP and environs. For the majority of these sites (n=218), only a datum point was 

available to represent the site’s location. Coordinates for these points were imported into 

ArcMap, converted to a point shapefile, and projected to NAD83. NAD83 was preferred 

in this analysis because its reference ellipsoid confers greater positional accuracy than 

does NAD27 (see Schwarz (1989) for a detailed description of the development and 

advantages of the NAD83 datum). Hand sketches of the boundaries of many sites (n=89) 

were available on USGS 7.5 minute quad sheets. These were scanned and uploaded into 

ArcMap, control points were selected and georeferenced, and site boundaries were 

digitized using heads-up digitizing methodology. This produced a polygon shapefile 

depicting the boundaries of sites identified by the HRP. Unfortunately, because this 
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polygon dataset represented relatively few recorded sites, it was not used in subsequent 

analyses. Features in both the point and polygon shapefiles were attributed with 

information derived from ASM site cards, including: field number, site type, topographic 

location, cultural affiliation, temporal period, and date recorded. The HSP and 

Cottonwood Wash shapefiles were subsequently merged to create two master shapefiles 

representing all of the sites recorded in the Homol’ovi region.  

 

Categorization of Site Types for GIS Visualization and Analysis 

All GIS analysis described herein was conducted utilizing ESRI’s ArcMap 10.1 

software. In order to prepare the survey data for spatial analysis, documented Homol’ovi 

region sites were first re-categorized according to six types of land use that correspond 

with my research expectations, described below: agricultural sites, resource procurement 

sites, shrines (ritual sites), petroglyphs (traditional historical sites), large pueblos, and 

other. Categorization was based on documentation in ASM site records. A concordance 

table comparing analysis and HSP survey site types appears in Table 5.1.  

Analysis Type HRP Type 
Agricultural sites Agricultural feature 

Miscellaneous feature and scatter 
Field house and scatter 
Structures and scatter 
Artifact Scatter 

Resource procurement sites Lithic procurement locus 
Quarry 

Shrine sites Miscellaneous feature and scatter 
Petroglyph sites Petroglyphs and feature 

Petroglyphs and structures 
Petroglyphs and scatter 

Large pueblos Pueblo 
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Other Lithic scatter 
Sherd scatter 
Sherd and lithic scatter 
Artifact scatter 
Pit house community 
Structures and scatter 
Miscellaneous feature and scatter 
Historic locus 

Table 5.1. Concordance table of HRP and analysis site types.  

As indicated in the table, the site types used for analysis lumped together site 

types identified by Lange (1998:Table 2.1). For example, as indicated in Table 2.1, the 

HSP survey documented three agricultural features, primarily checkdams, and 15 field 

houses and scatters. These site types were combined within the new category, 

agricultural sites. Also included in this category were miscellaneous feature and scatter 

sites at which survey crews identified sandstone slab features that were recorded as 

possible field or land tenure boundary markers. Further, artifact scatters whose probable 

function was documented as agricultural (according to Lange 1998), and which 

evidenced at least one ground stone hoe, were also included within this category. The 

new category, resource procurement sites, incorporates sites identified in the HSP survey 

as quarries and lithic procurement sites. The new category, shrines, consists of 

miscellaneous feature and scatter sites at which definite or probable slab-lined cists were 

identified. As noted by Walker (1994), possible shrines in the Homol’ovi area are 

“enigmatic features, including rock piles, square, and rectangular slab-lined cists” 

(Walker 1994:1). As a consequence, some sites were simultaneously categorized as 

agricultural sites and shrines based on the presence of slab-lined cists that were 

identified by survey crews as possible boundary markers. The new category, petroglyphs, 
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combines petroglyph and feature sites, petroglyph and scatter sites, and petroglyph and 

structure sites. Finally, the new category, large pueblos, includes the large Pueblo III-IV 

Period pueblos Homol’ovis I-IV, Cottonwood Ruin, Jackrabbit Ruin, and Chevelon. The 

category other served as a catch-all for those sites not assigned to these analytical 

categories. On the basis of these categorizations, new shapefiles were produced for 

agricultural sites, non-agricultural sites, resource procurement sites, non-procurement 

sites, shrine sites, non-shrine sites, petroglyph sites, and non-petroglyph sites. 

 

Site Distribution Expectations Developed from the Ethnographically-Derived Land Use 

Model 

In order to employ the ethnographically-derived land use model as a lens through 

which to interpret prehistoric archaeological data, expectations for the spatial distribution 

of archaeological sites types were developed. The reader is referred to Chapter 4 for a 

review of the structural principles of Hopi land use. Expectations developed from this 

model included: 

Agricultural Site Distribution – material correlates: check dams, windbreaks, linear 

borders, field houses, upright slabs, boundary markers, ground stone hoes 

1. Agricultural sites within the survey area should be preferentially located in eolian, 

or sand dune deposits. 

2. Agricultural sites within the survey area should be preferentially located near 

water features, including the LCR floodplain, flood terraces of arroyos, arroyo 

bottoms, the mouths of arroyos, and springs.  
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3. Sites used for cotton agriculture should be preferentially located near areas of 

natural flooding or where water was available for hand-watering, especially along 

the LCR floodplain. 

4. Agricultural sites should be preferentially located in areas where rabbitbrush and 

greasewood vegetation communities predominate.  

5. Agricultural sites should be preferentially located in areas where alluvial soil 

predominates. 

6. Possible field “boundary markers” should be preferentially located in sand dune 

deposits and near large contemporaneous pueblos. 

7. Possible field “boundary markers” should be preferentially located near the water 

features described above, and near large contemporaneous pueblos.  

8. Shrines used for personal agricultural ritual should be preferentially located with 

respect to the features enumerated in expectations 1 and 2.  

Resource Procurement Site Distribution—material correlates: hunting structures, eagle 

hunt houses, coal and lithic quarries 

1. Resource procurement sites should be preferentially located near raw material 

sources (as for lithic and ground stone raw materials, clay, and coal).  

2. Resource procurement sites should be stratified by altitude—higher altitude sites 

should evidence the procurement of higher altitude resources, like conifers and 

other plant products. 
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3. Hunting features should be preferentially located on topographic prominences and 

adjacent to mesas and in topographic locations where prey could be confined, or 

both.  

Ritual Site Distribution – material correlates: shrines 

1. Ritual sites, particularly shrines, should be preferentially distributed near springs. 

2. Ritual sites, particularly shrines, should be preferentially distributed near 

topographical prominences or local high points on the landscape. 

Traditional History Site Distribution – material correlates: clan petroglyph symbols 

1. Petroglyph sites should be preferentially located near springs. 

2. Petroglyph sites associated with migration pathways should be preferentially 

located near residential sites.  

 

Reference Layers Used in GIS Analysis 

Several environmental and reference layers were used to test these expectations. 

A description of these layers, their content, and relevant attribute information is displayed 

in Table 5.2. 

Shapefile 
Name 

Source Data Type Attributes Used in Spatial 
Analysis 

TRS Arizona Land 
Resource Information 
System (ALRIS) 

Polygon 
shapefile 

Township, Range, and Section 
designations  

Geology ALRIS Polygon 
shapefile 

Geological features 

Soil Natural Resources 
Conservation Service 
(NCRS) – Soil Data 
Mart 

Polygon 
shapefile 

Soil units 

Soil 1975 Arizona Geospatial Polygon Soil units – General Soil Map 
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Data and Mapping shapefile 1975 
Natveg ALRIS Polygon 

shapefile 
Vegetation types 

GFveg ALRIS Polygon 
shapefile 

Biotic communities 

Streams US Geological Survey 
(USGS) – National 
Hydrology Dataset 

Polyline 
shapefile 

Perennial and intermittent streams 
and constructed linear water 
features 

DEM USGS – The National 
Map 

Raster 
dataset 

1/3 arc second elevation 
measurements 

Table 5.2. Environmental and reference layers used in spatial analysis. 
 
 

Selection of Analytical Evaluations of Site Distribution Expectations 

 After examining the available archaeological and environmental and reference 

data for the Homol’ovi region, it was determined that the data were insufficient to 

analyze several ethnographically-derived site distribution expectations. For example, 

agricultural sites specifically used for cotton farming were not identified in the 

Homol’ovi region, and it was therefore impossible to analyze the spatial distribution of 

these features. Similarly, no hunting or plant resource procurement features were 

identified in the Homol’ovi region, which foreclosed the analysis of these features with 

respect to topography and elevation. Further, only one spring—Tucker Spring—is located 

within the survey area. Thus, the distribution of shrines and petroglyphs with respect to 

springs was not analyzed. Finally, the resolution of the geology layer provided by ALRIS 

was insufficient to identify lithic and ground stone raw material sources. Additionally, 

several archaeologists (e.g., Adams 2002; Lange 1998) have noted that coal seams do not 

outcrop within the Homol’ovi region. Consequently, the distribution of resource 

procurement sites with respect to raw material sources was not examined. 
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 Ultimately, four spatial analyses of the model’s application to prehistoric 

archaeological data were identified. 

1. To test whether agricultural features are preferentially distributed with respect to 

either dune fields or alluvial deposits, and vegetation communities indicative of 

productive agricultural soils, the spatial association of agricultural sites with 

geological formations (geology layer), soil types (soil and soil 1975 layers), 

vegetation types (natveg layer; after Brown and Lowe 1974), and biotic 

communities (gfveg layer; after Brown and Lowe 1979) were analyzed.  

2.  To test whether agricultural features are preferentially distributed with respect to 

the water features described above, the distances between agricultural sites and 

stream features (streams layer) and non-agricultural sites and stream features were 

statistically compared. As demonstrated in Table 5.3, the streams layer maps the 

courses of perennial and ephemeral water flows, and is the closest approximation 

available for the Homol’ovi region of the location of possible ak chin farming 

areas. 

3. To test whether petroglyph sites are preferentially distributed with respect to large 

ancestral sites, the distances between petroglyph sites and the seven large 

Homol’ovi pueblos (large_pueblos layer) and non-petroglyph sites and these 

pueblos were statistically compared. 

4. To test whether shrines are preferentially situated in topographically prominent 

locations, the association of shrines with local topographic prominence—

classified into percentiles—was analyzed.  
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These spatial analyses are described in more detail below. 

 

Tests of the Association of Agricultural Sites and Environmental Variables 

 In order to test the spatial association of agricultural sites and the environmental 

variables enumerated above, the proportions of the survey area represented by each 

variable class were calculated. For example, for the gfveg layer, which represents the 

distribution of natural vegetation communities, the proportion of the survey area 

represented by the Shrub-Grass Disclimax, Shadscale, Sacaton Grass, Cottonwood-

Willow, and Pinyon-Juniper Communities, was calculated. The gfveg layer was clipped 

to the survey boundary and rasterized. Using the cell counts for each vegetation 

community, the proportion of the total survey area represented by each community was 

calculated. The agricultural features shapefile and the Zonal Statistics tool were used to 

produce a table displaying the number of agricultural sites within each vegetation 

community. This procedure was replicated for the natveg, geology, and soil layers. These 

data were input into Excel, and a chi-square test of spatial association between 

agricultural sites and environmental variables was conducted. The results of these tests 

are presented below. 

 

Comparison of the Distribution of Agricultural and Non-agricultural Sites with Respect 

to Stream Features 

 In order to compare the distance between agricultural sites and stream features 

with the distance between non-agricultural sites and stream features, two cumulative 
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distribution functions (CDF)—one for the distance between agricultural sites and streams 

and one for the distance between non-agricultural sites and streams—were computed in 

Excel and a two-sample Kolmogorov-Smirnov (K-S) test was performed. The cumulative 

distribution functions represent a proportion of the total agricultural and non-agricultural 

sites with respect to distance from stream features. First, the Euclidean Distance tool was 

used to produce a raster in which the value of each cell corresponds to the straight-line 

distance between that cell and the closest stream feature. The Combine tool was then 

used to sample the distance to stream features based on the location of agricultural and 

non-agricultural sites. CDFs were computed for agricultural and non-agricultural sites in 

order to visualize the distribution of distances to stream features and determine how the 

shape of the distribution differs when considering agricultural and non-agricultural sites. 

Finally, a two-sample K-S test was conducted to assess whether the difference between 

the two CDFs was statistically significant. 

 

Comparison of the Distribution of Petroglyph and Non-petroglyph Sites with Respect to 

Large Pueblos 

 In order to compare the distance between petroglyph sites and large pueblos with 

the distance between non-petroglyph sites and large pueblos, the procedure described 

above was replicated, beginning with the calculation of two CDFs—one for the distance 

between petroglyphs and large pueblos, and another for the distance between non-

petroglyph sites and large pueblos—in order to visualize and assess the distributions, and 

following with a two-sample K-S test.   
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Analysis of the Location of Shrines with Respect to Classifications of Topographic 

Prominence 

 In order to assess whether shrines are preferentially located in topographically 

prominent locations, the methodology advanced by De Reu et al. (2011) for calculating 

topographic prominence was used. Several geographers and archaeologists have 

evaluated methods for quantifying topographical prominence using GIS tools (e.g., 

Christopherson 2003; Deng 2007; Llobera 1996, 2001), however De Reu et al. articulate 

a straightforward methodology that does not require extensive programming knowledge 

or the development of add-ons for use within ArcMap. Thus, their methodology is 

relatively easily applied, and was selected for the present study. 

The methodology uses the Digital Elevation Model (DEM) (Table 5.2), captured 

at a resolution of 1/3 arc second (10 meters), as the reference layer for analysis. For each 

shrine in the survey dataset, the DIFF, which measures the elevation of the shrine with 

respect to the mean elevation of the landscape within a predetermined neighborhood 

surrounding the shrine, was calculated. As explained by the authors, “The result is a 

positive value when the central point [in this case a shrine] is situated higher than its 

average neighborhood, while a negative value indicates a lower location than the average 

neighborhood. More precisely, this metric value represents the exact difference between 

the central point and the average height of the neighborhood” (De Reu et al. 2011:3238).   

Within ArcMap, the shrines point shapefile was first rasterized. The Focal 

Statistics tool was then used, with the DEM as the input, to calculate the mean elevation 

of the landscape within five circular neighborhoods of radii 30, 50, 100, 500, and 1000 
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meters surrounding each raster cell. A range of radii was selected to evaluate the effect of 

neighborhood size on the measurement of topographic prominence. Using the Raster 

Calculator tool, the DEM was subtracted from the mean elevation raster in order to 

calculate the difference, DIFF, between the mean elevation raster and the elevation at 

each raster cell, for the five circular neighborhoods. This produced a raster to which each 

cell was assigned a DIFF value. Each of the five DIFF rasters was reclassifed into ten 

classes, with the break at every 10th percentile, based on their DIFF value. Finally, the 

Combine tool was used to calculate the DIFF at each shrine location. Figures 5.15–5.20 

present the histogram of shrine count with respect to DIFF percentile for each of the five 

circular neighborhoods.  

 

Results 

 In total, 329 sites have been mapped in the Homol’ovi region. This figure 

includes the 22 sites mapped by the Cottonwood Wash survey in addition to 307 sites 

mapped by Lange’s (1998) Homolovi State Park survey.  

A map of all of the sites recorded by the HSP and Cottonwood Wash surveys is 

presented in Figure 5.1. 
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Figure 5.1. Sites recorded by the present study and Lange's (1998) HSP survey. 

Table 5.3 presents a breakdown of mapped sites according to the two site type 

schemes referenced in this dissertation.  
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HSP Survey Site 
Classification 

Count Analysis Site Type (note: 
some sites fall into 
multiple classifications) 

Count 

Artifact scatter 101 Agricultural 56 
Agriculture feature 
with/without 
scatter 

3 Petroglyph 35 

Field house 
with/without 
scatter 

12 Resource procurement 8 

Historic feature 4 Shrine 19 
Lithic procurement 46 Other 215 
Lithic scatter 18 Total 329 
Miscellaneous 
feature and scatter 

39  

Petroglyph 
with/without 
scatter/feature 

35 

Pit house village 10 
Pueblo 10 
Quarry 2 
Sherd and lithic 
scatter 

26 

Sherd scatter 17 
Structure and 
scatter 

7 

Total 329 
Table 5.3. Recorded sites classified according to Lange’s (1998) site types and analysis 

types used in the present study. 

 

The left two columns of Table 5.3 tabulate mapped sites classified according to 

the site type scheme developed by Lange (1998) for the HSP survey. Scatters with 

varying proportions of represented artifacts predominate in the Homol’ovi region. In 

addition, lithic procurement sites, miscellaneous feature and scatter sites, and petroglyph 

sites each represent greater than ten percent of recorded sites in the region. In comparison 

with Table 2.3, it is also clear that a wider variety of site types is represented in the HSP 
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dataset than the Cottonwood Wash dataset. Finally, the two columns at the right of Table 

5.4 present the breakdown of recorded sites according the to the classification scheme 

used in the present study and discussed below. These site types are used here as proxies 

for the types of land use discussed in Chapter 4. For example, agricultural sites are 

understood as the material correlates of agricultural land use, resource procurement sites 

are the material correlates of resource procurement land use, and shrines are the material 

correlates of ritual land use. Petroglyph sites are the material correlates of the traditional 

history dimension of these land use types.  

 A map depicting the spatial distribution of sites recorded in the Homol’ovi region 

and classified according to the HRP classification system is presented in Figure 5.2.  
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Figure 5.2. Recorded sites subdivided by HRP site type. 

Figure 5.3 presents these sites classified according to the scheme used in the 

analysis discussed below.  
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Figure 5.3. Recorded sites subdivided by analysis type. 

Both maps clearly reflect the overlapping network of sites and land that were used 

by ancestral Hopi people within the Homol’ovi region. While the spatial locations of 

various site types are structured by a variety of interacting factors, including the variables 

discussed below, it is also clear in reviewing these maps that rigid spatial segregation of 

site types and land uses was not perpetuated in the Homol’ovi region. Further, as shown 

in Figure 5.2, the Homol’ovi region supported a variety of land uses in close spatial 
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proximity to one another, and some sites were the loci of multiple types of land use by 

ancestral Hopi people.  

 

Results of Chi-Square Analysis of Spatial Association 

 Guiding the chi-square analysis of the spatial association of agricultural sites in 

the Homol’ovi region was the prediction that agricultural sites should be preferentially 

distributed in productive areas as indicated by soil, geological parent material, and 

vegetation community. Specifically, ethnographic evidence suggests that agricultural 

sites at the Hopi mesas were located in sand dune deposits, along arroyo terraces, at 

arroyo bottoms, at the mouths of arroyos, and near river floodplains (Bradfield 1971; 

Hack 1942). Further, evidence indicates that agricultural sites at Hopi were located in 

areas in which the rabbit brush and greasewood communities predominated. These 

communities were indicators of the suitability of agricultural soil near the Hopi Mesas 

(Bradfield 1971:13–15).  

Environmental reference layers used for this analysis included the distribution of 

vegetation types, biotic communities, soil types, and geological features in the study area. 

The distribution of agricultural sites with respect to vegetation type was the first spatial 

association to be analyzed. Vegetation types in this test were categorized according to the 

scheme developed by Brown and Lowe (1974). Two vegetation types were found within 

the study area—Plains and Great Basin Grassland and Great Basin Desertscrub. Table 5.4 

displays the plant series that constitute these two vegetation types.  
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Community Name Constituent Series 
Plains and Great 
Basin Grassland 

Bluestem “tallgrass” series, grama “short grass” series, 
buffalo-grass series, mixed “short-grass” series, shrub-grass 
disclimax series, wheatgrass series, mixed bunchgrass series, 
ricegrass series, sacaton series 

Great Basin 
Desertscrub 

Sagebrush series, shadscale series, blackbrush series, 
rabbitbrush series, winterfat series, mixed scrub series, saltbush 
series 

Table 5.4. Constituent series of vegetation types found within the study area.  

 Figure 5.4 displays the distribution of agricultural sites with respect to vegetation 

type.  
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Figure 5.4. Distribution of agricultural sites with respect to vegetation types. 

The chi-square test for this relationship is presented in Table 5.5.  

Description 
Proportion 
of Area 

Observed 
Sites 
Count 

Expected 
Sites Count 

Chi-Square Statistic: 
((Obs.-Exp.)^2)/Exp. 

Plains and 
Great Basin 
Grassland 0.199382562 9 11.16542346 0.419962466 
Great Basin 
Desertscrub 0.800617438 47 44.83457654 0.104585771 
    56 56 0.524548238 

Table 5.5. Results of chi-square test of agricultural sites and vegetation types. 
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In this table, the expected site count for each vegetation type was calculated on 

the basis of the proportion of the survey area that that vegetation type represents. The 

critical value at the p=0.05 threshold for a chi-square test with one degree of freedom is 

3.841. Thus, because the chi-square statistic for this analysis is 0.525, the null hypothesis 

that agricultural sites are independently distributed with respect to vegetation type is 

accepted. The distribution of observed agricultural sites between Plains and Great Basin 

Grassland and Great Basin Desertscrub vegetation types does not differ significantly 

from that which would be expected based on the proportion of the survey area 

represented by these vegetation types. 

  The second spatial association to be tested was the distribution of agricultural 

sites with respect to biotic communities. This is displayed spatially in Figure 5.5. 
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Figure 5.5. Distribution of agricultural sites with respect to biotic communities. 

The chi-square test for this relationship is presented in Table 5.6. Further 

explanation of the constituents of these biotic communities is found in the discussion, 

below. 
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Description 
Proportion 
of Area 

Observed 
Sites 
Count 

Expected 
Sites Count 

Chi-Square 
Statistic: ((Obs.-
Exp.)^2)/Exp. 

Sacaton 
Grass 
Communities 0.189755166 1 10.6262893 8.720395531 
Cottonwood-
Willow 
Communities 0.030604233 0 1.713837039 1.713837039 

Shrub-Grass 
Disclimax 
Communities 0.726747921 53 40.69788358 3.718671713 
Shadscale 
Communities 0.023653592 2 1.324601163 0.344378067 
Pinyon-
Juniper 
Communities 0.029239088 0 1.637388915 1.637388915 
    56 56 16.13467127 

Table 5.6. Results of chi-square test of agricultural sites and biotic communities. 

The critical value at the p=0.05 threshold for a chi-square test with four degrees of 

freedom is 9.488. Thus, because the chi-square statistic for this analysis is 16.135, the 

null hypothesis that agricultural sites are independently distributed with respect to biotic 

communities is rejected. By examining the individual chi-square statistics for each biotic 

community, shown in the right column of Table 5.6, it is clear that the Sacaton Grass 

Communities and Shrub-Grass Disclimax Communities have the highest individual chi-

square statistics. It appears from these data that agricultural sites are disproportionally 

distributed away from areas dominated by Sacaton Grass Communities and 

disproportionately distributed within areas dominated by Shrub-Grass Disclimax 

Communities. 
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 Two soil classification systems were employed in this analysis. One system is 

derived from the 1975 General Soil Map. The constituent types for this classification 

scheme are presented in Table 5.7.
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Symbol Soil Association Description Contemporary Land Uses Notes Associated vegetation 
MA1 Badland-

Torriorthents-
Torrifluvents 

Shallow and deep, moderately fine 
and fine-textured, moderately 
sloping to very steep soils on eroded 
uplands and nearly level floodplains 

Rangeland, wildlife habitat, 
and recreation. Small areas 
of Tours and Navajo soils 
(Torrifluvents) are used as 
irrigated cropland 

Consists of Badland and shallow, 
well-drained soils formed on 
shale and sandstone and deep, 
well-drained soils formed in 
recent alluvium derived from 
sedimentary rocks. 

Sparse native vegetation 
consists mostly of 
fourwing saltbush, 
shadscale, Mormon tea, 
alkali sacaton, galleta, 
blue grama, Indian 
ricegrass, and annuals 

MA2 Moenkopie-
Shalet-Tours 

Shallow and deep, moderately 
coarse to moderately fine-textured, 
nearly level to rolling soils on 
sandstone and shale plateaus 

Rangeland, wildlife habitat Consists of well-drained soils on 
plateaus and floodplains. The 
soils formed in residuum and 
alluvium weathered from 
sandstone, shale, and 
conglomerate rocks. 

Dominant native 
vegetation includes alkali 
sacaton, galleta, 
fourwing saltbush, blue 
and black grama, sand 
dropseed, Mormon tea, 
and some sagebrush and 
scattered juniper 

MA4 Tours-Navajo Deep, moderately fine and fine-
textured, nearly level to gently 
sloping soils on floodplains 

Rangeland, wildlife habitat, 
and irrigated cropland 

Consists of well-drained soils on 
the floodplains and adjacent low 
alluvial fans of the LCR and its 
major tributaries. The soils 
formed in recent alluvium derived 
from sedimentary and volcanic 
rocks. 

Mostly fourwing 
saltbush, shadscale, 
rabbitbrush, sand 
sagebrush, galleta, alkali, 
sacaton, blue and black 
grama, threeawn, 
saltgrass, and annuals. 
Tamarisk, desertwillow 
and cottonwood trees 
grow along the streams 
in some areas. 

MA6 Fruitland-
Camborthids-
Torrifluvents 

Shallow to deep, moderately coarse 
to moderately fine-textured, nearly 
level to hilly soils on upland plains 

Rangeland, wildlife habitat, 
and some cropland. Best 
potential cropland is in 
areas that receive runoff. 
Crops grown are mostly 
small patches of corn, 
alfalfa, and pasture grasses.  

Consists of well-drained soils on 
the high plains. The soils formed 
in a thick to thin, wind- and 
water-laid mantle of alluvium 
weathered from sandstone and 
shale. 

Dominant native 
vegetation is sand 
sagebrush, galleta, blue 
and black grama, Indian 
ricegrass, sand dropseed, 
threeawn and 
rabbitbrush. Juniper and 
a few pinyon pine grow 
at higher elevations.  

Table 5.7. Soil types derived from the General Soil Map found within the study area. Adapted from Hendricks (1985).
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The other classification system employed in this analysis is based on the USDA NRCS 

Navajo County Soil Survey. The soil types belonging to this classificatory scheme and 

found within the study area appear in Table 5.8. 
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Symbol Constituents Classification Description Contemporary Land 
Uses 

s344 Purgatory-
Epikom-
Claysprings-
Badland 

Arid soils on 
undulating 
plateaus, mesas, 
and buttes 

Purgatory soils – on hills adjacent to Badland. Moderately deep and well 
drained. Formed in a mixture of eolian material and alluvium derived 
from sandstone and mudstone.  
Epikom soils – on undulating plateaus, mesas, and buttes. They are 
shallow and well drained. They formed in eolian material and alluvium 
dominantly derived from sandstone and mudstone.  
Claysprings soils – on fan terraces adjacent to Badland. Shallow and well 
drained. Formed in a mixture of eolian material from alluvium derived 
from siltstone and mudstone. 
Badland – in active geologic areas composed of buttes and steeply 
dissected hills. Badland is an area of exposed multicolored mudstone and 
siltstone deposits of the Chinle Formation. 

Livestock grazing, 
wildlife habitat, and 
recreation. 

s363 Sheppard-
Grieta 

Arid soils on 
undulating 
plateaus, mesas, 
and buttes 

Sheppard soils – found on stabilized dunes on undulating plateaus. They 
are very deep and somewhat excessively drained. They formed in eolian 
deposits derived from mixed alluvium.  
Grieta soils – on fan terraces on undulating plateaus. They are very deep 
and well drained. They formed in eolian material and alluvium. 

Irrigated cropland, 
livestock grazing, 
wildlife habitat, and 
recreation. 

s337 Tours saline-
Sodic-
Riverwash-
Jocity saline-
Sodic-Ives 
saline-Sodic-
Burnswick 

Arid soils on 
floodplains, 
alluvial fans, and 
stream terraces 

Tours soils – on floodplains and alluvial fans. They are very deep and 
well drained. They formed in mixed alluvium.  
Jocity soils – on floodplains and alluvial fans. They are very deep and 
well drained. They formed in mixed alluvium.  
Burnswick soils – on fan terraces. They are very deep and well drained. 
They formed in mixed alluvium derived from sandstone and mudstone. 

Irrigated cropland, 
livestock grazing, 
wildlife habitat, and 
recreation. 

s338 Marcou-
Jocity saline-
Sodic-
Burnswick 

Arid soils on 
floodplains, 
alluvial fans, and 
stream terraces 

Marcou soils – on stabilized transverse and coppice dunes. They are very 
deep and somewhat excessively drained. They formed in eolian material 
over mixed alluvium.  
Jocity soils – on floodplains and alluvial fans. They are very deep and 
well drained. They formed in mixed alluvium.  
Burnswick soils – on fan terraces. They are very deep and well drained. 
They formed in mixed alluvium derived from sandstone and mudstone. 

Irrigated cropland, 
livestock grazing, 
wildlife habitat, and 
recreation. 
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s9583 Torriorthents-
Marcou-
Claysprings-
Burnswick-
Badland 

Arid soils on 
floodplains, 
alluvial fans, and 
stream terraces 
 
Arid soils on 
undulating 
plateaus, mesas, 
and buttes 

Torriorthents – on toe slopes adjacent to the Badland. They are shallow 
and well drained. They form in alluvium derived from sandstone and 
mudstone. 
Marcou soils – on stabilized transverse and coppice dunes. They are very 
deep and somewhat excessively drained. They formed in eolian material 
over mixed alluvium.  
Claysprings soils – on fan terraces adjacent to Badland. Shallow and well 
drained. Formed in a mixture of eolian material from alluvium derived 
from siltstone and mudstone. 
Burnswick soils – on fan terraces. They are very deep and well drained. 
They formed in mixed alluvium derived from sandstone and mudstone. 
Badland – in active geologic areas composed of buttes and steeply 
dissected hills. Badland is an area of exposed multicolored mudstone and 
siltstone deposits of the Chinle Formation. 

Livestock grazing, 
wildlife habitat, and 
recreation. 

s356 Rock 
outcrop-
Needle-
Epikom 

Semi-arid soils on 
undulating 
plateaus, mesas, 
and buttes 
 
Arid soils on 
undulating 
plateaus, mesas, 
and buttes 

Rock outcrop – consists of areas of exposed sandstone, limestone, and 
mudstone. 
Epikom soils – on undulating plateaus, mesas, and buttes. They are 
shallow and well drained. They formed in eolian material and alluvium 
dominantly derived from sandstone and mudstone.  
 
 

Livestock grazing, 
wildlife habitat, and 
recreation. 

Table 5.8. Soil types derived from the 1975 General Soil Map found within the study area. 
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The spatial distribution of agricultural sites with respect to the two soil 

classification systems is presented in Figures 5.6 and 5.7.  

 

Figure 5.6. Distribution of agricultural sites with respect to soil units derived from the 

1975 General Soil Map. 
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Figure 5.7. Distribution of agricultural features with respect to soil units derived from the 

USDA NRCS Navajo County Soil Survey. 

The chi-square test for the distribution of agricultural sites with respect to these 

soil types is presented in Tables 5.9 and 5.10. These tables represent two different soil 

classifications systems described by the Global Soil Map.  
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Description 
Proportion 
of Area 

Observed 
Sites 
Count 

Expected 
Sites Count 

Chi-Square Statistic: 
((Obs.-Exp.)^2)/Exp. 

MA2 0.135720404 0 7.600342625 7.600342625 
MA4 0.355589065 25 19.91298762 1.299538547 
MA1 0.261340519 27 14.63506906 10.4469283 

MA6 0.247350012 4 13.8516007 7.006701857 
    56 56 26.35351133 

Table 5.9. Results of chi-square test of agricultural sites and soil units derived from the 

1975 General Soil Map. 

The critical value at the p=0.05 threshold for a chi-square test with three degrees 

of freedom is 7.815. Thus, because the chi-square statistic for this analysis is 26.354, null 

hypothesis that agricultural sites are independently distributed with respect to soil types is 

rejected. Upon examining the individual chi-square statistics for each soil type, it is clear 

that soil types MA1 and MA4 are overrepresented in the agricultural site spatial 

distribution, while soil types M2 and M6 are underrepresented.  

Description 
Proportion 
of Area 

Observed 
Sites 
Count 

Expected 
Sites Count 

Chi-Square Statistic: 
((Obs.-Exp.)^2)/Exp. 

s344 0.130555556 0 7.311111111 7.311111111 
s363 0.193376068 8 10.82905983 0.739083507 
s337 0.256054131 22 14.33903134 4.093054784 
s338 0.251566952 23 14.08774929 5.638105217 
s9583 0.100569801 3 5.631908832 1.229946064 
s356 0.067877493 0 3.801139601 3.801139601 
    56 56 22.81244028 

Table 5.10. Results of chi-square test of agricultural sites and soil units derived from the 

USDA NRCS Navajo County Soil Survey. 

The critical value at the p=0.05 threshold for a chi-square test with five degrees of 

freedom is 11.070. Thus, because the chi-square statistic for this analysis is 22.812, the 

null hypothesis that agricultural sites are independently distributed with respect to soil 



 200

types is rejected. Two soil types (s337 and s338) are overrepresented in the agricultural 

site spatial distribution, while the remaining soil types – s344, s363, s9583, and s356, are 

underrepresented. 

 The last test of spatial association examined the distribution of agricultural sites 

with respect to geological features. A description of the geological features found within 

the study area appear in Table 5.11.   

Symbol Description 
Qy Young alluvium (Holocene to latest Pleistocene) deposits in present-day 

river and stream channels, flood plains, and playas 
TrM Moenkopi Formation (Middle [?] and Early Triassic) 
TrC Chinle Formation (Late Triassic) 
Q Surficial deposits (Holocene to middle Pleistocene) - Alluvium in present-

day valleys and piedmonts, eolian deposits, and local glacial deposits 
Tsy  Sedimentary rocks (Pliocene to middle Miocene) - Units deposited during 

and after Tertiary normal faulting, sedimentary parts of the Bidahochi 
Formation, and the Bouse Formation; commonly capped by patches of 
Quaternary surficial deposits 

TrCS Chinle Formation (Late Triassic) - Shinarump Conglomerate 
Table 5.11. Geological formations found within the study area.  

The spatial distribution of agricultural sites with respect to these feature types 

appears in Figure 5.8.  
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Figure 5.8. Distribution of agricultural sites with respect to geological features. 

The chi-square test for this relationship is presented in Table 5.12.  

Description 
Proportion 
of Area 

Observed 
Sites 
Count 

Expected 
Sites Count 

Chi-Square Statistic: 
((Obs.-Exp.)^2)/Exp. 

Qy 0.297762233 3 16.67468504 11.21442536 
TrM 0.077608052 0 4.346050894 4.346050894 
TrC 0.129813698 6 7.269567079 0.221718921 
Q 0.007191549 0 0.402726721 0.402726721 
Tsy 0.069211963 4 3.875869945 0.003975435 
TrCS 0.418412506 43 23.43110032 16.34331419 
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    56 56 32.53221153 
Table 5.12. Results of chi-square test of agricultural sites and geological features. 

The critical value at the p=0.05 threshold for a chi-square test with five degrees of 

freedom is 11.070. Thus, because the chi-square statistic for this analysis is 32.532, the 

null hypothesis that agricultural sites are independently distributed with respect to 

geological features is rejected. In this case, sites are disproportionately distributed within 

geological feature TrCS, while they are underrepresented in geological features Qy, TrM, 

and Q.  

 

Analysis of Distance between Agricultural Sites and Stream Features 

 In this analysis, the location of stream features, both permanent and perennial, is 

used as an imperfect proxy for the location of river floodplains, arroyo terraces, arroyo 

bottoms, and arroyo mouths. While some arroyos in the Homol’ovi region are 

represented as perennial streams in the dataset, it is assumed that the number of arroyos 

in the region is underestimated in this analysis. This confounding variable is discussed 

more fully below. The test prediction was that agricultural sites are preferentially located 

near river floodplains, arroyo terraces, arroyo bottoms, and arroyo mouths, and therefore 

are preferentially located near stream features. The distance between each agricultural 

site and the closest stream feature, and between each non-agricultural site and the closest 

stream feature were calculated. These calculated distances are depicted spatially in Figure 

5.9.  
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Figure 5.9. Distance from agricultural sites to stream features. 

In order to examine the shape of the distributions of distance from agricultural 

sites and distance from non-agricultural sites, cumulative distribution functions (CDFs) 

were produced for the two distributions. The scatterplot of the two CDFs is presented in 

Figure 5.10.  



 

Figure 5.10. Comparison of CDFs for distance to stream features from agricultural and 

non-agricultural sites. 

 The x-axis on this scatterplot displays distance to the closest stream feature, while 

the y-axis is the cumulative proportion of sites when ranked from small

distance value. For example, according to this scatterplot, when the distances between 

sites and stream features are ranked from smallest to largest, the first 85

agricultural sites are closer to stream features than are the first

sites. The functions intersect around 85

located farthest from stream features, agricultural sites are closer to stream features than 

are non-agricultural sites.

 In order to evaluate whe

is statistically significant, a two

use of a K-S test is appropriate in this context 

Comparison of CDFs for distance to stream features from agricultural and 

axis on this scatterplot displays distance to the closest stream feature, while 

axis is the cumulative proportion of sites when ranked from smallest to largest 

distance value. For example, according to this scatterplot, when the distances between 

sites and stream features are ranked from smallest to largest, the first 85–

agricultural sites are closer to stream features than are the first 85–90% of agricultural 

sites. The functions intersect around 85–90%, indicating that for the 10–15% of sites 

located farthest from stream features, agricultural sites are closer to stream features than 

agricultural sites. 

In order to evaluate whether the difference between the two distance distributions 

is statistically significant, a two-sample Kolmogorov-Smirnov (K-S) test wa

S test is appropriate in this context because K-S tests do not assume that the 
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input data is normally distributed. K-S tests can also account for large differences in the 

size of distributions being compared, as is true in this case. The statistic of interest in a 

two-sample K-S test is Dmax, the maximum difference between the two distributions. 

When comparing the distances from agricultural sites to stream features with the 

distances from non-agricultural sites to stream features, Dmax occurs at a distance of 450 

meters. Dmax is indicated by the vertical green arrow in Figure 5.10. The value for Dmax 

for this comparison is 0.2252, while the critical value at the p=0.05 significance level for 

this comparison is 0.2391. Thus, the difference between the cumulative distribution 

function for distance to agricultural sites and the cumulative distribution function for 

distance to non-agricultural sites, while clear from a visual inspection of the data, is not 

statistically significant.  

 

Analysis of Distance between Petroglyph Sites and Large Pueblos 

In order to test the assumption that petroglyphs are indicative of ancestral village 

residence and migrations, the prediction that petroglyph sites are preferentially located 

near the large Pueblo III-IV Homol’ovi pueblos guided this analysis. The distance 

between each petroglyph site and the closest pueblo, and between each non-petroglyph 

site and the closest pueblo were calculated. The calculated distances are depicted 

spatially in Figure 5.11.  
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Figure 5.11. Distance from petroglyph sites to large pueblos. 

In order to examine the shape of the distribution of distances, a cumulative 

distribution function for petroglyph and non-petroglyph sites was produced. This is 

shown in Figure 5.12.  



 

Figure 5.12. Comparison of CDFs for distance to large pueblos from petroglyph and non

petroglyph sites. 

The x-axis on this 

pueblo, while the y-axis represents the cumulative proportion of sites when ranked from 

smallest to largest distance value. As indicated by the scatterplot, when the first 80% of 

sites are considered, petroglyph sites are located closer to large pueblos than are non

petroglyph sites, while for the remaining 20% of sites, the petroglyph and non

sites are situated in relatively equivalent locations with respect to these pueblos.

In order to evaluate whether the difference between the two distance distributions 

is statistically significant, a two
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while for the given sample size, the critical value at the p=0.05 significance level is 

0.3121. Thus, not only is this difference notable in a visual inspection of the two 

cumulative distribution functions, this difference is also statistically significant.  

 

Analysis of the Topographic Prominence of Shrine Locations 

 In order to evaluate whether shrines are preferentially located in relatively 

prominent topographical locations, the difference, DIFF, between the elevation of each 

shrine and the mean elevation of a circular neighborhood surrounding each shrine, was 

calculated. For this calculation, a positive value indicates that the elevation of the shrine 

is greater than the mean elevation of the circular neighborhood, while a negative value 

indicates that the elevation of the shrine is less than the mean elevation of the circular 

neighborhood. Since the size of the circular neighborhood dramatically affects the mean 

elevation by dictating the topographic features whose elevation contributes to the mean, a 

range of neighborhood radii—30, 50, 100, 250, 500, and 1000 meters—was selected. 

Shown for comparison in Figures 5.13 and 5.14 are the shrine locations superimposed on 

a raster displaying the DIFF for the 30-meter and 1000-meter radius neighborhoods, 

respectively.  
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Figure 5.13. Distribution of shrines with respect to DIFF for 30-meter radius 

neighborhoods. 
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Figure 5.14. Distribution of shrine sites with respect to DIFF for 1000-meter radius 

neighborhoods. 

In order to evaluate the distribution of DIFF values at each shrine, values were 

classified into percentiles, and a bar chart was produced displaying the number of shrines 

per DIFF percentile for each of the neighborhood sizes. The 100th percentile corresponds 

to the largest (positive) DIFF values, while the 10th percentile corresponds to the smallest 

(negative) DIFF values. These histograms are displayed in Figures 5.15–5.20. 



 

Figure 5.15. Bar chart displayi

meter radius neighborhoods.

Figure 5.16. Bar chart displaying the distribution of shrines by DIFF percentile for 50

meter radius neighborhoods.
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Figure 5.17. Bar chart displaying the distribution 

meter radius neighborhoods.

Figure 5.18. Bar chart displaying the distribution of shrines by DIFF percentile for 250

meter radius neighborhoods.
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Figure 5.19. Bar chart displaying the distribution of shrines by DIFF

meter radius neighborhoods.

Figure 5.20. Bar chart displaying the distribution of shrines by DIFF percentile for 1000

meter radius neighborhoods.
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shrine elevation is unchanged across these figures, variation in DIFF is the result of the 

effects of neighborhood size on mean elevation. Second, it is clear that, regardless of 

neighborhood size, shrines are neither exclusively nor preferentially located in 

topographically prominent locations—there is no clear trend toward shrines located 

within the highest percentile DIFF classes. Instead, shrines are distributed among DIFF 

percentiles. Third, as neighborhood size increases, it appears that a larger proportion of 

shrines are located in higher percentile DIFF classes. This suggests that shrines are 

located in more topographically prominent locations when a larger surrounding 

neighborhood is considered than when a smaller, much more local, neighborhood is 

examined. 

 

Discussion 

In spite of the low density of archaeological sites recorded during the Cottonwood 

Wash survey, the synthesis of Cottonwood Wash and Homolovi State Park survey data 

within a GIS is useful for visualizing overlapping layers of ancestral Hopi land use. The 

manner in which spatial data are stored and displayed within a GIS closely mirrors 

landscape archaeology models proposed by Zedeño and others (Zedeño 1997, 2000, 

2008; Zedeño et al. 1997) in that data are organized thematically into layers or shapefiles, 

and these are superimposed on one another to produce a cartographic product. As cultural 

landscapes are modeled as networks of landmarks or places tied together through use and 

cognition and superimposed on one another, it is clear that this data structure is 
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appropriate for displaying and visualizing cultural landscape elements and networked 

wholes. 

 At the same time, spatial analysis of sites within the Homol’ovi region using GIS 

software achieved mixed results in the study. As discussed in the beginning of this 

chapter, the translation of an ethnographically-derived model for ancestral Hopi land use 

into metrics of site location that are testable against ancestral Hopi data within a GIS 

environment dramatically narrowed the scope of the predictions to be tested, at least at 

this user’s level of proficiency with the software. Several archaeologists have addressed 

the types of archaeological hypotheses testable through GIS, and this is considered more 

fully below. At the same time, and also discussed below, the environmental layers 

available for the study area constrained the methods by which predictions could be tested.  

In future analyses, it would be beneficial to expand the research scope to include 

on-the-ground acquisition of environmental data and the creation of environmental layers 

that are more accurately coupled with analytical objectives. For example, the locations of 

agricultural sites were examined with respect to stream features—both perennial and 

intermittent—available through the US Geological Survey’s National Hydrography 

Dataset. In this case, stream features were interpreted, in the absence of more precise 

data, as indicators of the approximate location of arroyos, arroyo terraces, arroyo 

bottoms, and arroyo mouths. It would be desirable for future studies to more accurately 

capture the locations of, and distinctions between, these features in order to refine and 

improve the analysis.  
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Results of Chi-Square Analysis of Spatial Association 

 A chi-square test was used to analyze the association between the locations of 

agricultural sites and vegetation types. Stasis in the locations of vegetation types from 

prehistory to the present was necessarily assumed in the absence of evidence of 

prehistoric vegetation types. This initial assumption is highly problematic, as 

environmental changes since prehistory—particularly widespread livestock grazing—

have profoundly impacted the distribution of vegetation communities in the region. 

 The chi-square test indicates that agricultural locations are independently located 

with respect to vegetation type. The deviation between observed and expected sites 

within the two vegetation types is not statistically significant. This is interesting in that 

Bradfield (1971) identifies the rabbitbrush community, a constituent of Great Basin 

Desertscrub, as the important indicator of high quality agricultural land near the Hopi 

mesas (Bradfield 1971:13–15). Grass species are not noted as similarly indicative of 

desirable agricultural farmland in the same area. However, this result is not surprising 

given the low number of distinct vegetation types in the study area and the great number 

of plant species subsumed under each vegetation type. The environmental data simply do 

not have sufficient resolution to permit an analysis of the association between agricultural 

site locations and vegetation supported within the immediate area. 

 Data are also available for the distribution of biotic communities within the study 

area. These are classified according to Brown et al.’s (1979) scheme, which provides 

more resolution to the vegetation data. As indicated in Table 5.6, agricultural sites are 

located almost exclusively within the Shrub-Grass Disclimax Community. Unfortunately, 
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disclimax communities are the result of human and domestic animal intervention—most 

often overgrazing—on a stable vegetation community in an area that would otherwise 

support another vegetation community (Codrington 2005). Thus, as a consequence of 

historic grazing practices, vegetation communities supported in these areas prehistorically 

are no longer supported, and therefore it is impossible to examine the association between 

agricultural site locations and prehistoric biotic communities. 

 Two chi-square tests analyzed the spatial association of agricultural sites and soil 

types. The first test examined soil types derived from the General Soil Map. The results 

of this chi-square test indicate that agricultural sites are overrepresented within the MA1 

and MA4 map areas and underrepresented elsewhere. The association between 

agricultural sites and soil type MA4 tracks closely with predictions on the basis of Hopi 

ethnographic evidence. The MA4 soil type is found in the LCR floodplain as well as on 

alluvial fans—an important location of ak chin farming. This soil type is expected to 

support agriculture according to the ethnographically-derived model. Importantly, this 

soil type supports irrigated agricultural today and may have in prehistory as well, perhaps 

for the cultivation of cotton (Adams 2002; Lange 1998). Soil type MA1 is another well-

drained alluvial soil commonly found along floodplains, and thus it also supplies the 

characteristics required for ak chin agriculture in the area. However, further analysis is 

necessary to refine the distinction between these alluvial soil types and type MA2, 

another alluvial soil type found on floodplains, in which no agricultural sites were 

identified. 
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 The soil types identified in the 1975 General Soil Map are classified according to 

a different system. These types were also tested against agricultural site locations. Chi-

square results indicate that agricultural sites are overrepresented within soil types s337 

and s338 and underrepresented within all other soil types. Consistent with the preferred 

soil characteristics discussed in Chapter 4, these soil types are alluvial and found 

primarily on floodplains, alluvial fans, and alluvial terraces. Marcou soils are also found 

on coppice, or vegetated dunes. These soil types have therefore been identified in areas 

that are predicted to support both ak chin and dune agriculture. The overrepresentation of 

agricultural sites in these locations is therefore consistent with the predictions of the 

ethnographically-derived model of Hopi agricultural land use. 

 Finally, a chi-square test of the spatial association between agricultural sites and 

underlying geological formations was conducted. Geological formations were used as an 

indicator of the substrate into which seeds were planted. In this analysis, agricultural sites 

are significantly overrepresented within the Shinarump Conglomerate formation and 

underrepresented or absent within all other geological formations. This coarse 

conglomerate sandstone is particularly prominent in the Winslow area as a consequence 

of the weathering of overlying strata (Gregory 1913:427), and occupies almost 42% of 

the study area. Further analysis is necessary to reveal the underlying connection between 

agricultural site locations and this geologic member. In particular, it is surprising that 

agricultural sites are not clustered within the surficial alluvium deposits that would have 

facilitated dune agriculture. However, young alluvium constitutes nearly half of the study 

area not represented by Shinarump Conglomerate, and recent alluviation may obscure 
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archaeological sites under layered deposits and confound the results of tests of spatial 

association.  

 

Distance between Agricultural Sites and Stream Features 

 The distance between agricultural sites and stream features was compared with 

the distance between non-agricultural sites and stream features through the use of 

cumulative distribution functions and a two-sample Kolmogorov-Smirnov test. A visual 

inspection of the two CDFs demonstrates that non-agricultural sites are located closer to 

stream features than are agricultural sites. However, the result of the K-S test indicates 

that this difference is not statistically significant. This result is surprising in that 

agricultural sites were shown above to be located within floodplain and alluvial soils. It is 

likely that an important factor complicating the distance analysis is the 

underrepresentation of arroyos in the stream features data used to calculate distance. 

While this layer contains some intermittent stream features, one may assume that the 

locations of perennial streams and rivers are easier to identify and map (and are 

significantly more locationally stable) than are intermittent waterways. Thus, the latter 

are underrepresented in the layer. Lange (1998) also emphasizes the prevalence of sand 

dune agriculture in the Homol’ovi region. If recorded agricultural sites are correlates of 

this farming technique, they should be located within dune fields and, therefore, not 

proximate to stream features. This would explain why the location of agricultural sites is 

not closely coupled with stream features in the present study. 
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Distance between Petroglyph Sites and Large Pueblos 

  The distance between petroglyph sites and large Pueblo III-IV Homol’ovi 

pueblos was compared with the distance between non-petroglyph sites and large pueblos 

through the use of cumulative distribution functions and a two-sample Kolmogorov-

Smirnov test. These tests indicate that petroglyph sites are distributed closer to pueblos 

than are non-petroglyph sites, and that the difference between the two distributions is 

statistically significant. The shape of the CDF scatterplots underscore that this is 

particularly true for the first 80% of petroglyph sites, which are clearly located closer to 

pueblos than are non-petroglyph sites.  

 While this outcome is important, the analysis oversimplifies petroglyph function. 

The test of the distance between petroglyph sites and large pueblos was guided by the 

work of several archaeologists (e.g., Bernardini 2005:97; Courlander 1971:36; Mindeleff 

1891:31), who concluded that clan petroglyph symbols were used by ancestral Hopi 

people to demarcate the migration pathways of Hopi clans. According to their analysis, 

during the course of ancestral Hopi migrations, petroglyphs were used to mark ancestral 

residential and limited use sites. In Bernardini’s (2005) analysis of rock art symbols with 

respect to Pueblo IV pueblos in the Homol’ovi and Anderson Mesa regions, the author 

narrowed his dataset to consider only petroglyph sites located within 200 meters of 

pueblos. This increased the likelihood that petroglyphs were produced by occupants of 

the nearest pueblo and were demonstrative of occupational and migration patterns, and it 

decreased the likelihood that petroglyphs with functions other than to promote group 

identity were included in analysis (Bernardini 2005:99). The present study, by contrast, 
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conflates all petroglyphs into a single functional group and assumes their function was to 

communicate group identity. In the absence of relocating all recorded petroglyph sites 

and assessing their function, this assumption was necessary. However, it is likely 

inappropriate and thus reduces the explanatory power of this analysis. 

 Moreover, because narrowly-defined temporal data were not available for most of 

the petroglyph sites analyzed in the present study, petroglyph sites were not subdivided 

by time period. As a consequence, some petroglyph sites undoubtedly predate the 

construction of the large pueblos with which they are expected in this study to be 

associated. Greater temporal control is, therefore, required to ensure that the distance 

calculations used in this analysis are socially relevant. 

 Further, potential locations of petroglyph sites are constrained by the distribution 

of sandstone outcrops. These outcrops are non-randomly distributed, and primarily 

cluster close to the LCR (Lange 1998:5), thus introducing a confounding environmental 

variable to the analysis of the social aspects underpinning petroglyph location. As noted 

above, the large pueblos also cluster along the LCR (Adams 1996:50; Adams 2002:228; 

Adams 2004:120). Thus, another social variable likely interacts to further confound the 

interpretation of the linkage between the locations of petroglyph sites and large pueblos.    

  Finally, only one petroglyph site is located within Bernardini’s 200-meter radius 

(Bernardini 2005). This is likely an artifact of the data structure used in the present study. 

Because site boundary data were only available for some of the HSP sites, point 

shapefiles were used to represent sites in this analysis. These points correspond to site 

datums. Given that the large Pueblo III-IV pueblos are several hundred rooms in size and 
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occupy a very large footprint (Adams 2002), a 200-meter buffer of a pueblo’s site datum 

may fall entirely inside its site boundary. As a result, future spatial analyses will require 

accurate site boundaries in order to assess the distance from petroglyphs to the 

boundaries of large pueblos.   

 

Topographic Prominence of Shrine Locations 

 The analysis of site prominence demonstrated that shrines are distributed across a 

wide variety of topographic prominence levels as measured by DIFF, the difference in 

elevation between shrine location and the mean elevation of surrounding circular 

neighborhoods. This is true for neighborhoods of radius 30 meters to 1000 meters. This 

contrasts with the expectation guiding this analysis—that shrines are located in relatively 

prominent locations; however, this expectation also conflates several shrine functions. 

While shrines are a material correlate of ritual land use, and topographically prominent 

locations figure importantly in ritual use and cognition of the landscape (Stephen 1936), 

shrines are constructed in a variety of other locations, including at springs and as field 

markers (Fewkes 1897:591; Hough 1906:166-167). Several possible field or boundary 

markers are noted in ASM site cards produced by the HSP survey, and Adams (2002) and 

Lange (1998) note the presence of possible boundary markers used to establish land 

tenure between Homol’ovis I and II (Adams 2002:115, 123, 163, 188, 234; Lange 

1998:125–127; Walker 1994). Thus, at least some of the shrines considered in the present 

study, which likely served this purpose, were located according to social boundaries 

rather than topography. In order to improve the validity of the test of association between 
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shrines and topographic prominence, attention must, therefore, be paid to assessments of 

shrine function in order to select the appropriate shrine data for analysis. 

Further, Bevan and Conolly (2004) assert that terrain analysis models that rely on 

calculating a single metric over a neighborhood do not provide an accurate 

characterization of the shape or “ruggedness” of the terrain within that neighborhood 

(Bevan and Conolly 2004:133–134). They and others (e.g., Christopherson 2003; Deng 

2007; Llobera 1996, 2001) advocate methods for assessing topographic prominence that 

more accurately approximate the curvature of the landscape. While these methods are 

more complex than those employed in the present study, their use in future research 

would allow topographic prominence in the Homol’ovi region to be evaluated with 

greater precision. 

 

Reflections on the Analytical Methods Used in the Present Study 

 As evidenced above, the spatial analysis conducted herein is limited in its 

potential scope and subject to numerous confounding variables. Complex ethnographic 

data were translated to fit within the limitations of the GIS toolbox. In resolving a 

nuanced cultural landscape model to the analytical capacity of a GIS, cultural data were 

lost. While this is unpacked more fully below, from a methodological perspective, two 

inherent aspects of archaeological survey are potentially confounding. First, the analytical 

methods assume that existing archaeological sites are equally likely to be located and 

recorded in all parts of the survey area. However, this is not true within HSP, where 
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alluviation within the LCR floodplain obscures any cultural materials once located in this 

area (Kolbe 1991; Lange 1998).  

As a consequence, only portions of the floodplain were surveyed by the HRP 

(Lange 1998:10), and no archaeological sites were recorded. Thus, formation processes 

(see Schiffer 1987) may skew the determination of association between agricultural sites 

and the vegetation, soil, and geological types represented within the floodplain. Second, 

as in any archaeological analysis, the present study relies on determinations of site 

function that may not reflect the context of prehistoric use. Wherever possible, site 

function was assigned independent of site location, however the identification of 

agricultural sites in the absence of features such as checkdams or structural features was 

problematic. Agricultural features were identified, particularly within HSP, on the basis 

of their association with qualitative assessments of productive agricultural land. 

Subsequently, these features were analyzed for association with indicators of productive 

agricultural land. Thus, in identifying environmental variables that are spatially 

associated with agricultural sites, the present research may have relied on variables that 

were used initially to identify these sites as agricultural. 

 

Reflections on the Premise of the Second Research Objective 

 The concerns articulated above largely result from the premise of this research 

objective—that a cultural landscape model derived from ethnographic data could be 

imposed on a dataset consisting of prehistoric cultural materials and environmental 

variables described at coarse resolutions with the result that deviations between the 
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imposed model and the actual spatial distribution of archaeological sites would be 

behaviorally relevant. The considerations presented in the preceding sections indicate that 

the expectation of correspondence between the model and the archaeological dataset did 

not account for intervening environmental change, formation processes, analytical 

constraints of the GIS toolbox, and lack of resolution in the available environmental and 

archaeological data. In order to adequately evaluate the efficacy of the use of GIS 

analysis for understanding past cultural landscapes, then, it is necessary to dispense with 

this restrictive model and, beginning with the available archaeological data, explore the 

types of analyses available to the archaeologist interested in identifying structural 

principles of cultural landscapes. This is considered more fully in Chapter 6.
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CHAPTER 6: THIRD RESEARCH OBJECTIVE: ANALYSIS OF PETROGLYPH 

AND SHRINE DISTRIBUTIONS USING VIEWSHED AND LEAST COST 

TECHNIQUES 

 In pursuing the first two objectives of this research, I identified two site types—

petroglyphs and shrines—with the potential to yield further information about the 

structure of the ancestral Hopi cultural landscape in the Homol’ovi region when subjected 

to analytical techniques outside the scope of the ethnographically-derived cultural 

landscape model developed in Chapter 4. Recently, two main analytical techniques—

viewshed analysis and least cost analysis—have been used by archaeologists in a variety 

of contexts to explore the social dimensions of past landscapes. My third objective is, 

therefore, to apply these techniques to examine the spatial distribution of petroglyphs and 

shrines in order to identify patterns in site placement relative to (1) visibility, as measured 

by viewshed, and (2) location relative to hypothetical pathways of movement within the 

Homol’ovi region. These site types and analytical techniques were chosen for their 

interpretative power after a review of the archaeological literature and the Homol’ovi 

dataset. Thus, I begin this analysis with a discussion of the theory that underlies the use 

of viewshed and least cost analysis and the contexts in which these analytical techniques 

have been successfully applied. 

 

Toward the Use and Elaboration of Viewshed Analysis by Archaeologists 

 The early use of GIS to study landscapes has been criticized as “[A] return to 

positivism, in which [users]…reduce complex societal processes to points, lines, areas 
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and attributes” (Sieber 2006:491; see also Aitken and Michel 1995; Elwood 2006; Lake 

1993; Taylor and Overton 1991). GIS software was developed for non-archaeological 

applications, and consequently, early software functionality heavily constrained the types 

of research questions that could be answered using GIS (Lake et al. 1998:27). 

Environmental determinism was inherent in these early analyses, as environmental data 

compiled from existing maps were easily digitized and rendered useable in a GIS 

environment (Llobera 1996:612). Indeed, researchers have grappled with the issue of 

whether GIS users are predisposed to privilege models of environmental causation at the 

expense of social causes in analyses of spatial distributions (McCoy and Ladefoged 

2009:281). As a result, site locational analyses and predictive modeling heavily 

emphasized the identification of environmental parameters determining site distribution. 

This remains the most ubiquitous use of GIS by archaeologists (Fitzjohn 2007); however, 

developments during the last fifteen years indicate increasing reflexivity in the use of 

spatial techniques by archaeologists, such that environmental determinism is not the 

exclusive explanatory model employed by archaeologists using GIS (McCoy and 

Ladefoged 2009:264).   

 In spite of “the complexity and vagueness inherent in many concepts used to 

describe spatiality; the difficulties in ‘translating’ spatial concepts into GIS; [and] the 

large number of possible ‘translations’” (Llobera 1996:615) and the substantial 

challenges involved in operationalizing spatial concepts within a GIS, several researchers 

(e.g., Aldenderfer and Maschner 1996; De Reu et al. 2011; Fitzjohn 2007; Lake et al. 

2009; Lake and Woodman 2003; Llobera 1996, 2001, 2007, 2011; Lock and Stacic 1995; 
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Wheatley and Gillings 2000) have developed interpretative methods for examining 

perception, subjectivity, and meaning within landscapes. These methods attempt to 

understand structure within cultural landscapes in addition to archaeological landscapes.  

Early studies focused uncritically on visibility and visibility patterning 

(Aldenderfer 1996; Lake and Woodman 2003:692); however, the clear trend in the last 

fifteen years has been toward the examination of the relationship between visibility and 

human perception, and between visibility and the manner in which landscape use is 

socially structured and cognized (e.g., Jones 2006; Lake et al. 1998; Llobera 1996, 2001, 

2003, Lock and Harris 1996; Wheatley 1995, 1996; Wheatley and Gillings 2000). While 

some (e.g., Lake and Woodman 2003:694; Llobera 2007:66; Wheatley and Gillings 

2002:201) caution against facile conflations of visibility with “seeing” or “perceiving” on 

the part of human actors, the fundamental linkages between vision and the construction of 

a sense of place render it critical to consider when interpreting the social construction of 

landscapes (Bongers et al. 2012:1688). Further, the use of viewshed analysis to 

understand landscape construction and cognition is pragmatic within a GIS environment 

in that the viewshed tool is fairly unique within the GIS toolkit in its egocentric approach 

to spatial analysis (Llobera et al. 2011:849). This property renders viewshed analysis 

particularly powerful for studying agency, cognition, and social construction in a GIS. 

  

Viewshed Analysis in Concept 

 Conceptually, viewshed analysis is straightforward. In order to calculate a 

viewshed, required elements include a set of source points for which viewshed is 
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calculated and a digital elevation model (DEM), the raster containing elevation values 

associated with each raster cell. For each source point, the viewshed tool interpolates a 

straight line between the source point and every cell in the DEM. This line effectively 

replicates the line-of-sight between the source point and each target cell. The three 

dimensional elevation of this line is compared with the elevations for all of the cells 

through which the line passes. If any of these cells have elevations such that they 

intersect the line, the corresponding points on the landscape occlude the view from the 

source point to the target cell (Wheatley and Gillings 2002:205).  

The result of this iterative process is a set of binary data—each raster cell is 

conventionally coded as 1 if the cell is visible from the source point or 0 if the cell is not 

visible (Wheatley and Gillings 2002:206). When a single source point is used, the 

viewshed tool produces a surface populated by 1s and 0s representing areas that are 

visible or not visible from the source cell. Where multiple source cells are used, a 

cumulative viewshed surface is produced. Developed by Wheatley (1995) and automated 

by Lake et al. (1998), the cumulative viewshed surface is the summation of the individual 

viewshed surfaces for each source cell. The cell values for this surface correspond to the 

number of sources from which each raster cell is visible (Wheatley and Gillings 

2002:206). Alternatively, for analyses with multiple source points, a multiple viewshed 

surface can be produced through the union of the viewshed surface for each point 

(Ruggles et al. 1993; Ruggles and Medyckyj-Scott 1996). Within this type of viewshed 

surface, cells visible from any source cell are coded as 1, whereas cells visible from none 

of the source cells are coded as 0. 
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Confounding Variables and Limitations of Conventional Viewshed Analyses 

 While contemporary viewshed analyses are typically carried out reflexively, with 

explicit emphasis on connections between theoretical frameworks, research problems, 

and viewshed techniques, critiques of the conventional use of viewshed analyses remain 

widespread. From a methodological standpoint, researchers emphasize that viewshed 

analyses are particularly vulnerable to edge effects, which result when source points are 

located near the boundary of the analysis area (Conolly and Lake 2006:229; Lake and 

Woodman 2003:693; Wheatley and Gillings 2002:209). When this occurs, the number of 

cells that are visible from source points near the boundary is underestimated, since a 

proportion of these cells fall outside the extent of the analysis area. While edge effects 

have the potential to seriously impact the results of viewshed analyses, they are easily 

mitigated through the selection of an appropriately sized analysis area or by buffering the 

source points to account for the limitations in the distance at which features are 

distinguishable by the human eye (Conolly and Lake 2006:229; Wheatley and Gillings 

2002:209). 

 Another potentially confounding factor in viewshed analyses that is less easy to 

account for is the so-called “tree factor” (Wheatley and Gillings 2000:5). Viewsheds are 

calculated using elevations provided by digital elevation models, which model the shape 

of the earth’s surface. These models do not include the height of vegetation in their 

measurements of elevation, and thus may return visible areas that are clearly obscured by 

dense vegetation on the contemporary landscape. Similarly, differences between 
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contemporary and prehistoric vegetation patterning and landscape morphology may result 

in the identification of visible areas based on contemporary DEMs that are unlikely to 

have been visible in the past (Garcia 2013:223; Lake and Woodman 2003:693). 

 Viewshed analyses are also plagued by limitations in the range of human visual 

acuity. As a result, analyses must account for constraints on the distance at which features 

are visible (Conolly and Lake 2006:228-229). Fisher (1992, 1994, 1995, 1996a, 1996b) 

has conducted studies of the effects of distance on visual clarity, and has advanced the 

concept of “fuzzy” viewsheds to model the imprecision inherent in identifying visible 

areas of a surrounding landscape. These “fuzzy” viewsheds incorporate the modeled 

effects of the horizon position while also representing visible areas of the landscape in 

terms of probability, rather than binary, visible or invisible, classifications (Jones 

2010:524-525; Wheatley and Gillings 2002:209-210).  

 Finally, although viewshed analyses have been characterized by significant 

advances in inferential and theoretical rigor, several fundamental interpretive issues 

remain. At the most basic level, Wheatley cautions that statistical associations between 

viewshed and archaeological site patterning do not necessarily imply causation (Wheatley 

1995:184). Further, when judged against the backdrop of early concerns about intrinsic 

environmental determinism in GIS analyses, it is also important to note that, while 

viewshed analyses identify regions of the landscape that are theoretically visible from 

source points, this is achieved simply by quantifying the surrounding topography. Thus, 

viewsheds are not necessarily related to human perception (Conolly and Lake 2006:232; 

Lake and Woodman 2003:694).  
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 However, in spite of substantive concerns about the methods by which viewsheds 

are calculated and the interpretations that can be drawn from viewshed analyses, this 

technique remains the most useful and accessible means of quantitatively examining 

visibility in the archaeological record. As Llobera articulates, “While it would be wrong 

to pretend that we can reduce the complexities of past perception and experience to a 

reconstruction of past visibility patterns (regardless of how thorough the study is), such a 

study remains an essential component of any landscape endeavor” (Llobera 2007:66).  

 

Least Cost Analysis in Archaeological Research 

 Least cost analysis is the primary means through which archaeologists model past 

movement patterns using GIS (Fitzjohn 2007:38; Howey 2011:2523; Surface-Evans and 

White 2012:2). This analytical technique had its origins in the biological sciences, where 

it was used to model species movements across the landscape. Although many have 

critiqued the appropriation of least cost analysis for use with human actors (see below), it 

continues to enjoy popularity among researchers conducting spatial analyses of 

archaeological datasets because it serves as a useful heuristic device for modeling 

hypothetical patterns of past movements. The results of least cost analyses can be 

examined against the archaeological record to identify incongruities that may highlight 

landscape variables that require inclusion in the analysis or the effects of human agency 

and decision-making on movement patterns (Surface-Evans and White 2012:2). 

 Least cost analysis begins with the generation of a cost, or friction, surface. This 

surface models the difficulty of moving from one cell to another in a raster grid on the 
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basis of a user-defined cost and a specific mode of transportation (Collischonn and Pilar 

2000:397; Llobera et al. 2011; White and Barber 2012:2684). Cost may include multiple 

criteria, including slope, vegetation cover, presence of bodies of water, and other 

environmental factors. Cultural factors that impede or promote movement through a 

landscape may also be incorporated into the cost model (Lee and Stucky 1998:892-893). 

Costs may be modeled as isotropic or anisotropic. In isotropic cost models, cost is not 

direction dependent. In anisotropic cost models, the direction of movement impacts costs. 

Thus, movement up slope and down slope incurs different costs—it is energetically more 

costly to move up slope than it is to move down slope (Collischonn and Pilar 2000; 

Conolly and Lake 2006:217; Wheatley and Gillings 2002:152). As discussed below, 

archaeologists commonly model anisotropy through the use of an algorithm developed by 

Tobler (1993), often referred to as “Tobler’s walking function” (e.g., Carballo and 

Pluckhahn 2007; Gorenflo and Gale 1990; Kantner 1997; Taliaferro et al. 2010). 

 An accumulated cost surface is then generated on the basis of this cost surface. In 

the accumulated cost surface, the cost of moving from a source cell or cells to every other 

cell in the raster is calculated. This calculation entails summing the cost of movement 

from cell to adjacent cell, with the final cost attributed to each non-source cell equal to 

the lowest accumulated cost required to reach that cell (Howey 2007:1831; Llobera et al. 

2001:844; White and Barber 2012:2684).  

Finally, least cost paths, which represent the least costly route of movement from 

a source cell or cells to a target cell or cells, are generated on the basis of the accumulated 

cost surface and an algorithm corresponding to the mode of travel across the surface 
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(Harris 2000; Tobler 1993; Surface-Evans and White 2012; White and Barber 

2012:2684). Least cost paths, therefore, represent idealized routes of movement across 

surfaces by optimizing the cost of movement (Howey 2007:2524).     

 

Critiques of the Use of Least Cost Methods by Archaeologists 

 Archaeologists have heavily critiqued the use of least cost analysis on a number 

of grounds. At the most basic level, these critiques relate to the accuracy and structure of 

the data from which least cost paths are generated. First, because slope is nearly always 

factored into the calculation of cost, the accuracy of least cost analysis is highly 

dependent on the accuracy of the DEM used to calculate slope. Cost paths are also 

constrained by the resolution of the DEM—since movement is modeled from cell to 

neighboring cell, least cost paths are only as fine-grained as the resolution of the 

underlying DEM, which may obscure differences in elevation within a raster cell 

(Wheatley and Gillings 2002:158). Another consequence of this data structure is the fact 

that movement from one cell to another in the raster grid is generally only modeled in 

four or eight directions. This constraint may dramatically impact the shape of least cost 

paths by producing zigzag patterns of movement that overestimate the cost of movement 

from source to target cell and fail to accurately portray how humans move across the 

landscape (Collischonn and Pilar 2000:398; Wheatley and Gillings 2002:158). It also 

necessitates that movement be modeled from predetermined locations to fixed target 

points. This one-to-one nature of least cost paths, it has been argued, renders it unable to 

model the fluid nature of human movement (White and Barber 2012:2685). 
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 From a more theoretical standpoint, least cost analysis is also highly dependent on 

the variables incorporated when calculating cost. Wheatley and Gillings caution that cost 

often includes variables other than slope and physical exertion (Wheatley and Gillings 

2002:155). Further, Kantner asserts that, “The strength of the relationship between slope 

and actual movement cost…has never been empirically demonstrated” (Kantner 

2012:226). Important social and cultural variables, such as taboos and social relationships 

across the landscape, also exert their own cost on movement through a landscape, yet are 

not often incorporated into least cost analysis (Wheatley and Gillings 2002:151). In fact, 

little attention has been devoted to determining the types of costs that humans seek to 

optimize in their movements (Kantner 2012:228).  

 Thus, the least cost paths generated during least cost analysis are, in effect, 

abstract models of movement (Wheatley and Gillings 2002:152). They do not model 

anything “real” on the landscape, but rather generate generic calculations that represent 

possible routes of movement (Howey 2007:1837). In many cases, these analyses may 

produce paths that are unlikely to have been selected by human actors (Conolly and Lake 

2006:252). As Howey (2011) notes, least cost analysis also assumes that human actors 

had perfect knowledge of the land around them, and thus could select routes that 

efficiently optimized their cost of movement (Howey 2011:2524). While this assumption 

is particularly problematic when modeling the colonization of landscapes, it is likely also 

relevant when considering familiar landscapes.  

 Archaeologists are beginning to respond to the critiques presented above by 

developing methods based on circuit modeling that model hierarchies of decision-
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making, and multiple options at decision points, as one moves along a pathway (e.g., 

Howey 2011; Llobera et al. 2011). They are also experimenting with “from everywhere 

to everywhere” approaches that model all of the potential pathways within a given study 

area and therefore estimate the probability of movement in any given location (e.g., 

White and Barber 2012). However, until these methodologies become easier to replicate 

and achieve wider acceptance within the community of GIS-users, conventional least cost 

analysis remains the most accessible method for modeling past human movement across 

landscapes.  

 

Rock Art as a Cultural Landscape Component 

 In this chapter, I examine shrines and petroglyphs as two important components 

of the ancestral Hopi cultural landscape in the Homol’ovi area. In recent years, a subset 

of archaeological research has been devoted to the study of rock art with particular 

reference to its important role in understanding past landscapes (e.g., Chippindale and 

Nash 2004; Chippindale and Taçon 1998). Here, I briefly consider the theoretical 

underpinnings of the study of rock art in cultural landscape research. I then review 

selected examples of studies that have employed viewshed and least cost analysis to 

interpret aspects of past cultural landscapes in Western Europe and the American West. 

 The analysis of rock art provides a unique opportunity for understanding past 

landscapes in that rock art simultaneously encodes symbolic data and is immoveable. In 

this respect, and to a perhaps greater degree than for portable artifact classes, location is 

an important dimension of rock art analysis (Fairén-Jiménez 2007:283). As Bradley 
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(1991), an influential early proponent of the use of rock art in cultural landscape research, 

notes, “[Rock art sites] can be used to isolate some of the places in which significant 

social transactions occurred—either though the messages enshrined in the carvings or 

through the act of creating and adding to those designs” (Bradley 1991:80). Location may 

therefore inform on a variety of systems of which rock art is a component, including 

economic systems (e.g., Hartley 1992; Hartley and Wolley Vawser 1998) and ritual or 

symbolic systems (e.g., Carroll et al. 2004; Whitley 1998).  

 As a result of the strong connection between rock art and its location on the land, 

it is hypothesized that the meaning of rock art images is at least partially contingent on its 

placement on the land (Lewis-Williams 2002:157; Potter 2004:329). Rock art was 

purposefully placed in particular locations and not in others—it is non-uniformly 

distributed across the land—and thus its location can be analyzed as a means of positing 

its meaning (Fairén-Jiménez 2007:292; Potter 2004:330). For example, Bradley suggests 

that, “[T]he information encoded in the designs might be more complex where it was to 

be seen by a larger and more varied audience, and especially where it was intended to 

convey information to people who were not normally present at those locations” (Bradley 

1991:80). At the same time, as discussed in Chapter 5, potential rock art locations are 

governed first by the occurrence of rock, and thus the distribution of rock art is at least 

partially structured by the physical landscape as well (Chippindale and Nash 2004:10).  

 Several interesting case studies underscore the potential for the examination of 

rock art as a component of past cultural landscapes through the use of spatial analysis. 

Here, I consider one early study (Bradley et al. 1994), in which variables affecting rock 
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art location were examined qualitatively, and three studies (Fairén-Jiménez 2007; Hartley 

and Wolley Vawser 1998; Robinson 2010) in which spatial analysis was performed in a 

GIS environment.  

 In their pilot study of rock art Galicia, in northwest Spain, Bradley et al. (1994) 

qualitatively examined the location of petroglyphs relative to local topography and 

movement across the landscape. Their analysis determined that petroglyphs were 

primarily sited away from conspicuous outcrops and were focused along paths running 

along the edge of shallow upland basins and traversing the sides of larger valleys 

(Bradley et al. 1994:380). Petroglyphs were particularly numerous where these paths 

crossed and where they connected different elements of the landscape (Bradley et al. 

1994:380). As a result, they posit that the location and use of prehistoric paths in the 

region can be substantiated on the basis of the location of petroglyph sites.  

 Fairén-Jiménez, working with Neolithic rock art in Great Britain, analyzed the 

location of petroglyphs relative to several landscape attributes, including topography 

(elevation, prominence, slope, and aspect), distance to landscape features, and the 

mobility and visibility structure of the landscape. She utilized viewshed analysis and least 

cost analysis to “suggest the presence exerted by [petroglyph] sites within their 

surrounding landscape—for example, whether they were situated in accessible places and 

natural communication corridors or in remote locations; or whether they were highly 

visible or concealed from people moving along these corridors” (Fairén-Jiménez 

2007:291). Her findings indicate that petroglyphs clustered in areas where topography 

facilitated movement and where their views of the surrounding lowlands would have 
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been maximized. Thus, it is likely that their locations were chosen to command views 

over routes of movement between the uplands and lowlands in this region (Fairén-

Jiménez 2007:292).  

 Hartley and Wolley Vawser (1998) used viewshed and least cost analysis to 

identify potential pathways of movement between canyon bottoms and storage locations, 

and the visibility of petroglyph sites from these pathways, in Glen Canyon National 

Recreation Area in southeastern Utah. They first identified least cost paths from 

residential sites to storage locations and then used viewshed analysis to determine the 

visibility of petroglyph sites from each pathway (Hartley and Wolley Vawser 1998:197-

199). The researchers determined that, where the least cost path to and from a storage 

location intersects the viewshed from a petroglyph site, these images at the site are highly 

redundant, likely to communicate ownership of the storage location (Hartley and Wolley 

Vawser 1998:199). In general, however, storage locations and least cost paths to these 

locations are not within the viewshed of many rock art sites. They posit that within a 

region of low population density and a stable resource-population balance, it was 

frequently unnecessary to communicate ownership of storage locations (Hartley and 

Wolley Vawser 1998: 201). Finally, petroglyph sites with a high information content, as 

measured by the Shannon formula (Shannon and Weaver 1949) are found in two primary 

locations: (1) at long-term residential sites; and (2) at the entry to heavily used portions of 

canyons, thus indicating the accumulation of motifs on the one hand, and an assertion of 

land tenure on the other (Hartley and Wolley Vawser 1998: 204). 
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 Finally, Robinson (2010), working in South-Central California, used viewshed 

and least cost path analyses to examine the function of Emigdiano/Hulkuhku Chumash 

rock art. He determined that pictograph sites are not associated with trade centers or 

routes by which people from outside the region would travel to these centers (Robinson 

2010:798). Thus, he posited that the function of these pictograph sites was not for 

communication with external groups. Instead, he identified an association between the 

least cost paths by which Hulkuhku may have traveled in performing their normal 

repertoire of land use activities and the location of pictograph sites, and between 

pictograph viewsheds and sites indicating a wide range daily activities (Robinson 

2010:808). As a result, he suggests that the pictographs may have served an internal 

function in the construction of an inhabited landscape within which Hulkuhku people 

carried out their daily lives (Robinson 2010:811).  

 Thus, it is clear from these examples, as well as from the theoretical discussions 

of viewshed and least cost analysis, that these techniques are used to examine 

fundamental aspects of cultural landscapes—the ways in which the landscape was 

traversed, and the way in which the landscape was cognized. Below, I present an analysis 

of these phenomena within the ancestral Hopi landscape in the Homol’ovi region.  

 

Research Themes 

 My analysis of petroglyph and shrine distribution relative to patterns of visibility 

and movement in the Homol’ovi region focused around several research themes.  
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1) I hypothesized that some petroglyphs in the Homol’ovi region may have been 

intended to communicate, or be visible, to large audiences and would, therefore, 

be located in more visible areas than randomly distributed points on the 

landscape. Some other petroglyphs may have been intended to be seen and 

experienced by more restricted audiences. I identified petroglyphs satisfying each 

criterion and examined their distribution on the landscape in order to formulate 

conjecture about their potential function. 

2) I hypothesized that shrine function might be assessed in part by examining the 

visibility of shrines on the landscape. I expected that some shrines, as posited in 

Chapter 5, might have been associated with locations with commanding views of 

the landscape as a component of ritual use. As a result, I expected that at least 

some of the shrines should be located in highly visible areas. 

3) I hypothesized that if some of the shrines identified in the Homol’ovi region 

functioned as boundary markers or indicators of agricultural land tenure (Adams 

2002:115, 123, 163, 188, 234; Lange 1998:125–127; Walker 1994), these shrines 

should be located in areas from which agricultural sites were visible.  

4) I examined hypothetical patterns of movement through the Homol’ovi region in a 

variety of ways, including by visualizing least cost paths from all of the 

Homol’ovi pueblos to all of the recorded sites in the study area, least cost paths 

from all of the Pueblo IV period Homol’ovi pueblos to all of the sites that were 

assigned to the Pueblo IV period following artifact analysis, and a map of the 

portions of the study area most easily accessed from each Pueblo IV period 
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pueblo. The latter may be used as a simplistic evaluation of the premise, advanced 

by Adams (1996:50; 2002:228; 2004:120), that Pueblo IV period pueblos were 

constructed in order to subdivide land along the Little Colorado River floodplain.  

5) I postulated that if, as argued in Chapter 5, some of the petroglyphs mapped in the 

Homol’ovi region were located in order to identify ancestral Hopi clan residence 

at the Pueblo IV period Homol’ovi pueblos, these petroglyphs should be visible 

from the least cost paths connecting these pueblos. 

6) I postulated that if, as documented by Fewkes (1904), shrines were deliberately 

constructed adjacent to trails, at least some of the shrines in the Homol’ovi region 

should be located adjacent to least cost pathways among roughly 

contemporaneous Homol’ovi sites. 

 

Methods 

Identifying Patterns in Petroglyph Visibility 

 In order to examine spatial patterns in the visibility of petroglyphs in the 

Homol’ovi region, I began with a point shapefile containing all of the petroglyph sites 

identified during the HRP and CWS surveys. This shapefile contained spatial information 

for 35 petroglyph sites in the study area. I used the Create Random Points tool in ESRI’s 

ArcMap 10.1 to generate a shapefile containing an equal number of random points in the 

study area for comparison with the petroglyph sites. I then used the viewshed tool in the 

Spatial Analyst extension to generate viewsheds for each of the petroglyph sites and 

random points in the study area.  
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To account for the fall-off in visual acuity with distance, I created a 300-meter 

buffer around each petroglyph site and random point and clipped each viewshed to this 

buffer. This buffer size is advocated by Fairén-Jiménez (2007) in her examination of rock 

art visibility in Neolithic Britain. While the distance at which petroglyphs are visible 

varies with several factors, including atmospheric conditions and the angle of the sun 

(Conolly and Lake 2006), restricting my analysis to the area within 300 meters of each 

petroglyph site ensured that my analysis truly focused on portions of the landscape from 

which petroglyphs would have been visible.    

The viewshed analyses produced a count of the cells that were visible and 

invisible from each petroglyph site and random point. I then converted these cell counts 

to square kilometers, and generated cumulative distribution functions for viewshed from 

petroglyph and random sites. A two-sample Kolmogorov-Smirnov test was then used to 

examine whether, when examined as a whole, petroglyphs are located in areas with 

greater visibility than the randomly generated sites in the study area. 

I then calculated the mean and standard deviation for the petroglyph viewsheds 

and used these data to identify sites with particularly large and small viewsheds. I 

identified petroglyph sites with viewsheds that were one standard deviation above and 

below the mean, and examined the location of these sites and the other, non-petroglyph 

sites that were visible from each petroglyph. Finally, I calculated a cumulative viewshed 

for the petroglyph sites with the largest individual viewsheds and examined the visibility 

of petroglyphs from other sites within this cumulative viewshed. 
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Identifying Patterns in Shrine Visibility 

 In order to examine whether some of the shrines identified in the Homol’ovi 

region were located in areas with greater visibility than would be expected if their 

locations were chosen without reference to visibility, I replicated the methods used to 

examine petroglyph visibility, described above. Twenty-two shrines were identified in the 

study area, and thus a shapefile of 22 randomly-generated points was used in order to 

compare the visibility of these shrines with the landscape as a whole. It was posited that 

shrines would be visible over somewhat greater distances than petroglyph sites, and thus 

the viewshed from each shrine and random point used in this analysis was clipped at a 

distance of 500 meters.  

 

Assessing the Use of Shrines as Markers of Agricultural Land Tenure 

 In order to assess whether at least some of the shrines documented in the 

Homol’ovi region were used in order to communicate agricultural land tenure, the 

viewshed from each shrine was examined relative to the distribution of agricultural sites. 

I generated a combined viewshed, which differs from a cumulative viewshed in that it 

returns only two values—the area visible from any of the shrines is coded as 1, and the 

area visible from none of the shrines is coded as 0 (Wheatley 1995). For this analysis, I 

examined the combined viewshed at four different distances—500 meters, 1000 meters, 

1500 meters, and 3000 meters, in order to determine whether the distance at which 

shrines may have been visible impacted the number of agricultural sites from which at 
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least one shrine was visible. All of the distances examined in this study fall within the 

range of human visual acuity as determined by Bongers et al. (2012:1690). 

  

Visualizing Movement within the Homol’ovi Region 

 In order to visualize hypothetical patterns of movement within the Homol’ovi 

region, I used least cost analysis to model hypothetical paths of movement from the 

Homol’ovi pueblos to every other site in the study area. First, I generated a slope raster 

from the 1/3 arc second DEM that was used to calculate topographic prominence in 

Chapter 5. The slope raster functioned as the cost raster for all of my least cost analyses.  

I then used the Path Distance tool to generate an accumulative cost surface in 

which each pueblo is a source point. The Path Distance tool differs from the Cost 

Distance tool in that it allows for the incorporation of horizontal and vertical factor 

parameters. In this calculation, I used a vertical factor table in order to generate an 

anisotropic accumulative cost surface. This table specifies multipliers for the cost surface 

and was generated by Tripcevich (2006) to reflect Tobler’s (1993) hiking function. 

 Next I used the Cost Path tool to generate least cost paths from each Homol’ovi 

pueblo to all of the other sites in the study area. In order to examine general patterns of 

movement among roughly contemporaneous sites in the Homol’ovi region, I then 

replicated the least cost analysis by excluding Homol’ovi IV and using Pueblo IV period 

pueblos as the source points and the rest of the Pueblo IV period sites as the target cells.  

 Finally, in order to examine how the study area may have been subdivided among 

Pueblo IV period pueblos, I examined the accessibility of the study area from each 
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pueblo. This output theoretically models the portions of the study area that would have 

been most accessible from each Pueblo IV period pueblo. In order to achieve this, I used 

the Path Distance Allocation tool. Specifically, this tool calculates the nearest source cell 

from each cell in the raster. As in earlier analyses, the 1/3 arc second DEM served as the 

surface raster, the slope raster functioned as the cost raster, and a vertical factor table was 

used to apply Tobler’s (1993) hiking function to produce an anisotropic accumulative 

cost surface.   

 

Examining the Relationship between Petroglyphs and Hypothetical Patterns of Movement 

during the Pueblo IV Period 

 In order to determine whether some of the petroglyphs in the Homol’ovi region 

may have communicated clan residence at Pueblo IV period pueblos, I first examined the 

viewsheds from Pueblo IV period petroglyph sites relative to the least cost paths among 

Pueblo IV period pueblos in the Homol’ovi region. These paths among Pueblo IV period 

pueblos imperfectly model hypothetical pathways of movement into the Homol’ovi 

region from points outside the region. I then identified the petroglyph sites that would 

have been visible from these paths and examined the site records for these sites to 

identify any distinctive attributes that might indicate a unique function relative to the rest 

of the petroglyph sites in the study area.  
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Examining the Relationship between Shrines and Hypothetical Patterns of Movement 

during the Pueblo IV Period 

 In order to determine whether some of the shrines in the Homol’ovi region may 

have been constructed in association with trails within or through the region, I examined 

the distribution of shrines relative to the least cost paths from Pueblo IV period pueblos 

to all Pueblo IV period sites, excluding shrines. Pueblo IV period sites were exclusively 

used in the analysis in order to ensure rough contemporaneity between pueblos and the 

sites linked to these pueblos by hypothetical pathways.  

 

Results 

Identifying Patterns in Petroglyph Visibility 

 Figure 6.1 displays the distribution of petroglyphs and random points used in the 

assessment of petroglyph visibility. As is initially obvious from this map, and as was 

addressed in Chapter 5, petroglyphs were generally located near the Little Colorado 

River, where sandstone outcrops are most abundant. The random points, by contrast, 

sample the study area as a whole, and thus include locations away from the river.  
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Figure 6.1. Distribution of petroglyph sites and random points used in the viewshed 

analysis. 

 Figure 6.2 displays the output of the viewshed analysis of the petroglyphs and 

random points. As discussed in the previous section, each viewshed was clipped at a 

distance of 300 meters from the corresponding petroglyph site or random point. This 

resulted in the circular viewsheds shown in Figure 6.2 
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Figure 6.2. Petroglyph sites and random points with 300-meter viewsheds.  

 A visual inspection of the viewsheds corresponding to petroglyphs and random 

points seems to indicate that petroglyphs are generally visible from a larger area of the 

landscape than are random points; however, the overlap in many of the petroglyph 

viewsheds makes this difficult to determine.  

 In order to examine the shape of the distributions of viewshed area from 

petroglyph sites and random points, cumulative distribution functions (CDFs) were 



                
 
 
 
                                                                                                                             
                                                                                                                     

produced for the two distributions. The scatterplot of the two CDFs is presented in Figure 

6.3.  

Figure 6.3. Comparison of CDFs for viewsheds from petroglyph sites and random points

The x-axis on this scatterplot represents viewshed size in square kilometers, while 

the y-axis represents the cumulative proportion of sites when ranked from smallest to 

largest viewshed size. As indicated by the scatterplot, 

considered, there is very little separation between the two distributions. As more of the 

data is considered, however, the distributions begin to diverge, and petroglyph sites 

accumulate more quickly, and therefore at smaller viewshed areas, than do ra

points. Further, it appears that approximately 10% of random sites are situated in 

locations with particularly large viewsheds relative to the viewsheds from petroglyph 

sites.  
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produced for the two distributions. The scatterplot of the two CDFs is presented in Figure 

 

Figure 6.3. Comparison of CDFs for viewsheds from petroglyph sites and random points. 
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In order to evaluate whether the difference between the two viewshed area 

distributions is statistically significant, a two-sample Kolmogorov-Smirnov (K-S) test 

was used. As in Chapter 5, Dmax for the comparison of the two cumulative distribution 

functions is indicated by the vertical green arrow in Figure 6.3. The Dmax statistic for this 

K-S test is 0.22857, while for the given sample size, the critical value at the p=0.05 

significance level is 0.20185. Thus, not only is this difference notable in a visual 

inspection of the two cumulative distribution functions, the difference is also statistically 

significant. When these statistical results are compared with the shape of the two CDFs, it 

suggests that petroglyph sites are not located in the most highly visible areas sampled by 

the random points in this analysis.  

 In order to identify petroglyph sites whose function may have been related to 

particularly high or low levels of visibility, the mean and standard deviation of the 

viewshed area for all petroglyph sites was calculated, and those with viewsheds that 

diverge significantly from the mean were identified. Sites whose viewshed was one 

standard deviation above or below the mean viewshed area were specifically examined. 

Figure 6.4 displays the location of these sites. 
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Figure 6.4. Petroglyph viewshed area relative to the mean viewshed for all petroglyph 

sites. 

  In this figure, petroglyphs with viewsheds within one standard deviation of the 

mean are represented in green, petroglyphs with viewsheds greater than one standard 

deviation above the mean area are represented in blue, and those with viewsheds greater 

than one standard deviation below the mean area are represented in red. It is notable that 

petroglyphs with unusually large and small viewsheds relative to the mean appear to 

cluster in the vicinity of Homol’ovi II.  
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 This phenomenon is explored further in Figure 6.5, which displays a cumulative 

viewshed for the five petroglyph sites with the largest viewshed areas—HRP-179, HRP-

269, HRP-291, HRP-292, and HRP-295. Again, these sites all cluster in the vicinity of 

Homol’ovi II.  

 

Figure 6.5. Cumulative viewshed for petroglyph sites with the largest individual 

viewshed areas.  

A visual inspection of Figure 6.5 demonstrates the overlap in the viewsheds 

corresponding to the five petroglyph sites with the largest viewshed areas. As indicated 



                
 
 
 
                                                                                                                                           
                                                                                                                                         254 

by the distribution of colored regions within the viewsheds, from the area within 300 

meters of any petroglyph sites, the visibility of petroglyphs ranges dramatically—from 

some areas, none of the petroglyphs are visible, whereas visibility increases in other 

areas, with up to five petroglyphs visible. The sites that are located within each visibility 

class appear in Table 6.1. 

Number of petroglyphs 
visible 

Sites 

0 HP-229, HP-277, HP-294, HP-310, HP-313, HP-337, 
HP 398 

1 HP-240, HP-241, HP-244, HP-265/266/278/279/289 
2 HP-247 
3 HP-227 
4 HP-248, HP-249, HP-261 

Table 6.1. Sites located within each visibility class produced from the cumulative 

viewshed analysis of the petroglyph sites with the largest individual viewshed areas. 

 Looking specifically at the sites from which multiple petroglyphs were visible, no 

clear pattern in site type emerges. Three of the sites—HP-248, HP-249, and HP-261—are 

artifact scatters that may have been related to agricultural activities in the area. One site, 

HP-227, is a lithic procurement site with evidence of multiple periods of use. The last 

site, HP-247, is a miscellaneous feature and scatter site containing a possible slab-lined 

cist or shrine. This distribution of site types does not diverge dramatically from the 

proportion of each type represented in the Homol’ovi assemblage as a whole. Further 

analysis, likely entailing relocating these sites, is necessary to identify whether there is 

anything unique about the sites from which multiple petroglyphs are visible, or whether 

this phenomenon is merely a coincidence resulting from the topography around 

Homol’ovi II. 
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Identifying Patterns in Shrine Visibility 

 In order to examine whether some of the shrines identified in the Homol’ovi 

region were located in areas with greater visibility than would be expected if their 

locations were chosen without reference to visibility, a viewshed was generated from 

each of the 22 shrines identified in the study area and from 22 random points within the 

study area. The distribution of shrines and random points used in this analysis appears in 

Figure 6.6. 



                
 
 
 
                                                                                                                                           
                                                                                                                                         256 

 

Figure 6.6. Distribution of shrines and random points used in the viewshed analysis. 

 As discussed in Chapter 5, and as is evident in Figure 6.6, shrines are heavily 

clustered, with the most shrines found in the vicinity of Homol’ovis I and II. By contrast, 

the random points sample a much wider area that is not tightly focused on the Little 

Colorado River. 

Figure 6.7 displays the viewsheds generated for each shrine and random point. As 

discussed in the previous section, each viewshed was clipped at a distance of 500 meters 
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from the corresponding shrine or random point.

 

Figure 6.7. Shrines and random points with 500-meter viewsheds. 

 In part because of the clustering of shrines in the vicinity of Homol’ovi I and II 

and the consequent overlap in viewsheds, it is difficult to gain an impression of the 

relative size of the viewsheds from shrines and random points in this map. In order to 

statistically compare the distribution of viewshed size for shrines and random points, 

cumulative distribution functions (CDFs) were produced for the two distributions. The 

scatterplot of the two CDFs is presented in Figure 6.8.  



                
 
 
 
                                                                                                                             
                                                                                                                     

Figure 6.8. Comparison of CDFs for viewsheds from shrines and random points.

As in Figure 6.3, the x

kilometers, while the y-axis represents the cumulative proportion of sites when ranked 

from smallest to largest viewshed size. As indicated by the scatterplot, when the first 40% 
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are shrines. As more of the data is considered, the two distributions diverge, and shrine 

sites accumulate much more quickly than do the random points. This suggests that 

shrines were not located in order to maximize viewshed. I

much larger viewsheds, and thus see and are seen from, a much larger area of the 

landscape than are the random points. 
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HRP-280 consists of several probable shrines and associated scatter. HRP-303 is 

Cottonwood Ruin. Thus, the unique attributes of these sites, all three of which contain 

multiple shrines or a variety of features in addition to shrines, may explain their 

association with areas on the landscape characterized by particularly high visibility.  

In order to evaluate whether the difference between the two viewshed area 

distributions is statistically significant, a two-sample Kolmogorov-Smirnov (K-S) test 

was used. As in Chapter 5, Dmax for the comparison of the two cumulative distribution 

functions is indicated by the vertical green arrow in Figure 6.8. The Dmax statistic for this 

K-S test is 0.363636, while for the given sample size, the critical value at the p=0.05 

significance level is 0.25283. Thus, this difference is clearly statistically significant at the 

p=0.05 significance level.  

 

Assessing the Use of Shrines as Markers of Agricultural Land Tenure 

 In order to assess whether at least some of the shrines documented in the 

Homol’ovi region were used in order to communicate agricultural land tenure, the 

combined viewshed generated from all of the shrines was examined relative to the 

distribution of agricultural sites. This relationship was examined for each viewshed at 

four different distances—500 meters, 1000 meters, 1500 meters, and 3000 meters—in 

order to assess the effect of distance analyzed on the association identified between 

shrines and agricultural sites. As an example, Figure 6.9 displays the spatial relationship 

between agricultural sites and the combined viewshed at a distance of 1000 meters.  
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Figure 6.9. Distribution of agricultural sites relative to the 1000-meter combined 

viewshed from shrines. 

 It is evident from a visual inspection of this map that there is substantial overlap 

between agricultural sites and the visible areas within the combined viewshed. The 

number of agricultural sites from which any shrine was visible was tabulated for each 

viewshed size. The results of this calculation appear in Table 6.2. 
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Viewshed Size Agricultural Sites Visible Agricultural Sites Not 
Visible 

500 meters 19 36 
1000 meters 40 15 
1500 meters 43 12 
3000 meters 47 8 

Table 6.2. Agricultural sites visible and not visible for each viewshed size. 

 As indicated by this table, while shrines were only visible from slightly over one-

third of agricultural sites when 500 meters was used as the cut-off for visibility, when this 

analysis distance is expanded to 1000 meters or more, shrines are visible from the vast 

majority of agricultural sites. In part, this may result from the fact that areas used for 

agriculture would have been larger in size than the area of visible archaeological material 

today. At this same time, this may indicate that, while many of the shrines in the 

Homol’ovi area were used to communicate land tenure, these shrines were located in 

order to be visible from general areas used for agriculture as opposed to specific 

agricultural sites, and were therefore visible at greater distances when analyzed from the 

perspective of individual sites.  

 

Visualizing Movement within the Homol’ovi Region 

 In order to visualize hypothetical patterns of movement within the Homol’ovi 

region, I used least cost analysis to model hypothetical paths of movement among sites in 

the study area. Figure 6.10 displays the least cost paths from all of the Homol’ovi pueblos 

to every other site in the study area.  
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Figure 6.10. Least cost paths from Homol’ovi pueblos to every other site in the study 

area.  

  The pattern of least cost paths is dendritic in nature as a consequence of the 

methods by which these paths are calculated by the software—the cost paths originate at 

each pueblo, or source point, and radiate out in a spoke-like manner to reach every other 

site in the study area. It is clear that much of the movement in the study area follows the 

lower elevation area along the Little Colorado River, depicted as the darkest portion of 

the DEM over which the sites and paths are superimposed. While the Little Colorado 
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floodplain would likely have provided the easiest route of transport throughout much of 

the Homol’ovi region, this result is likely also an artifact of the cost surface used. Since 

slope was the only variable incorporated into the cost surface, and since the LCR 

floodplain is essentially flat, this area would have presented the least costly route for 

travel, particularly from the pueblos, all of which are located near or adjacent to the 

floodplain. 

 In order to model movement among roughly contemporaneous sites, least cost 

paths were then generated from Pueblo IV period Homol’ovi pueblos to all of the Pueblo 

IV period sites in the study area. This map of hypothetical movement during the Pueblo 

IV period is displayed in Figure 6.11.  
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Figure 6.11. Least cost paths from Pueblo IV period pueblos to all Pueblo IV period sites. 

Again, the least cost paths depicted in this map are dendritic in nature. However, 

an interesting pattern emerges when considering only Pueblo IV period sites. Homol’ovi 

II begins to dominate the landscape, as the majority of Pueblo IV period sites appear to 

be linked to Homol’ovi II via least cost paths. This is likely a reflection of the degree of 

influence that Homol’ovi II and its large population had over the Homol’ovi region and 

the Little Colorado floodplain during Pueblo IV. 
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Finally, in order to examine how the study area may have been subdivided 

according to access from each Pueblo IV period pueblo, an allocation map, which shows 

the most easily accessible pueblo from every location in the study area, was developed. 

This is displayed in Figure 6.12.  

 

Figure 6.12. Allocation map showing the most easily accessible Pueblo IV period pueblo 

from all portions of the study area.  

As is evident from the map, when cost is defined exclusively according to slope, 

Homol’ovi III and Chevelon dominate the Homol’ovi landscape as the most accessible 
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pueblos from virtually the entire study area. By contrast, Homol’ovis I and II and 

Cottonwood are less accessible, largely because they are situated in more prominent 

locations to which travel would have been more energetically costly. Again, this result is 

largely the product of the cost surface used, and likely has little relevance for the study of 

past human behavior.  

 

Examining the Relationship between Petroglyphs and Hypothetical Patterns of Movement 

during the Pueblo IV Period 

 In order to determine whether some of the petroglyphs in the Homol’ovi region 

may have communicated clan residence at Pueblo IV period pueblos, I examined the 

viewsheds of Pueblo IV period petroglyph sites relative to the least cost paths among 

Pueblo IV period pueblos. In this analysis, these least cost paths imperfectly model 

hypothetical pathways of movement through the Homol’ovi region from points exterior 

to it. The premise of this analysis is that clan residence would have been communicated 

to outside groups as they approached the pueblos. The relationship between viewsheds 

and least cost paths is displayed in Figure 6.13. 
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Figure 6.13. Distribution of Pueblo IV period petroglyph sites relative to least cost paths 

among Pueblo IV period pueblos. 

 As is evident from Figure 6.13, petroglyphs are only visible from least cost paths 

in the vicinity of Homol’ovi II. This is not unexpected, however, as most of the Pueblo 

IV period petroglyphs are found in this area. Viewsheds from individual petroglyphs 

were then examined in order to identify which of these petroglyphs would have been 

visible from the least cost pathways. Interestingly, as demonstrated in Figure 6.14, HP-
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269 is the only petroglyph site that would have been visible from the least cost paths 

leading to and from Homol’ovi II.  

 

Figure 6.14. Petroglyph viewsheds relative to least cost paths leading to and from 

Homol’ovi II. 

 
 This site consists of two petroglyph panels and an associated lithic scatter. 

Interestingly, it ceases to be visible as one approaches Homol’ovi II along the 

hypothetical least cost path. Further examination of the motifs depicted at HP-269 is 
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necessary in order to evaluate whether the site did function as an indicator of clan 

residence, however it might be expected that, were it to have functioned in this capacity, 

it would have been situated in a location from which visibility could be maintained along 

the entire approach to Homol’ovi II.  

 

Examining the Relationship between Shrines and Hypothetical Patterns of Movement 

during the Pueblo IV Period 

 In order to determine whether some of the shrines in the Homol’ovi region may 

have been constructed in association with trails within or through the region, the 

distribution of shrines relative to the least cost paths from Pueblo IV period pueblos to all 

Pueblo IV period sites, excluding shrines, was examined. First, the distribution of shrines 

relative to the least cost paths among pueblos that were represented in Figure 6.13 was 

examined. This relationship is represented in Figure 6.15. 
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Figure 6.15. Distribution of shrines relative to least cost paths among Pueblo IV period 

pueblos. 

  This distribution is somewhat similar to that identified for Pueblo IV period 

petroglyphs in that shrines are only located proximate to the least cost paths in the 

vicinity of Homol’ovi II. In order to examine this trend more closely, Figure 6.16 

presents a close-up perspective on the distribution of shrines relative to least cost paths 

leading to and from Homol’ovi II. 
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Figure 6.16. Distribution of shrines relative to least cost paths leading to and from 

Homol’ovi II. 

 As is clear from this map, only two shrines—HP-297 and HP-298—are located 

within 200 meters of the least cost path leading to and from Homol’ovi II. HP-297 is 

located approximately 39.68 meters from the path, and HP-298 is located 154.64 meters 

from the path. Thus, it would be incorrect to characterize either of these shrines as 

located adjacent to the least cost paths leading to and from Homol’ovi II. 
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 Finally, the distribution of Pueblo IV period shrines was examined relative to 

least cost paths generated from the Pueblo IV period pueblos to all other Pueblo IV 

period sites in the Homol’ovi region. This relationship is depicted in Figure 6.17. 

 

Figure 6.17. Distribution of shrines relative to least cost paths to all Pueblo IV period 

sites. 

Pueblo IV period sites were exclusively used in this analysis in an attempt to 

achieve rough contemporaneity between the sites connected by hypothetical least cost 

paths and the shrines that may have been associated with these paths. This map indicates 
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that shrines are found in a variety of locations relative to the least cost paths to Pueblo IV 

period sites. Some shrines are clearly located proximate to the least cost paths and may 

have been associated with, or demarcated, actual trails in the Homol’ovi region; however, 

this pattern is not universal among all of the Pueblo IV period shrines in the study area, 

suggesting possible functional differences in Homol’ovi shrines. 

 

Discussion 

The analyses described above employ viewshed and least cost analyses as another 

means of examining the use and conceptualization of the ancestral Hopi cultural 

landscape in the Homol’ovi region. The results of the individual analyses conducted 

above indicate that, as found in Chapter 5, locations of shrines and petroglyph sites do 

not adhere neatly to expectations that posit a single function for these site types. Instead, 

they suggest plausible functions for both site types related to visibility and movement 

through the landscape. In contrast to the conclusions drawn on the basis of the analyses 

presented in Chapter 5, it is clear from the spatial analyses discussed in this chapter that 

spatial analysis in a GIS environment has the potential to yield interesting results that 

may then be buttressed with further in-field evaluation in order to postulate connections 

between the spatial patterns identified in the GIS and the unique attributes of specific 

sites.  

Several confounding variables discussed in Chapter 5 influence the results of the 

analyses presented in this chapter. For example, the spatial analyses described here 

presuppose that any point on the landscape is suitable as the location for a petroglyph 
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site. However, as discussed in Chapter 5 and alluded to earlier in this chapter, potential 

locations for petroglyph sites are highly structured by the presence of sandstone outcrops. 

In the Homol’ovi region, these outcrops are primarily located adjacent to the Little 

Colorado River floodplain. As a consequence, petroglyph sites cluster in this area. This 

directly impacts the relationship between petroglyphs and hypothetical least cost paths, 

and likely also impacts viewshed calculations from petroglyph sites, since these 

petroglyphs may be visible primarily from the Little Colorado floodplain or its side 

drainages. 

Additionally, when considering the relationship between shrine visibility and 

agricultural land tenure, it is likely that the number of agricultural sites is significantly 

underrepresented as a function of the criteria used to determine which sites were 

agricultural in nature. This most likely impacted the degree to which shrines are visible 

from agricultural sites in the Homol’ovi region, and, therefore, the strength of the 

relationship identified between these two site types.   

Two confounding factors unique to the spatial analyses presented in this chapter 

merit special attention in considering the results presented above. The first relates to the 

methods by which viewshed is calculated in the visibility analyses. The viewshed 

function relies on the digital elevation model in its calculation of the presence or absence 

of line-of-sight visibility between the source points and every other raster cell in the 

analysis area. In this analysis, a 1/3 arc second (10-meter resolution) DEM was used. As 

a consequence, topographic variation within each 10-meter by 10-meter grid cell was 

obscured. While the Homol’ovi region is not characterized by topographic variability of a 
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large magnitude, it does encompass broad side valleys, low mesas, cobble ridges, and 

extensive sand dune areas (Lange 1998:5). Much of this variation is smoothed out in the 

DEM. Therefore, areas of calculated visibility do not correspond exactly to areas of 

visibility as measured on the ground. As a result, where visibility between sites is 

postulated in the spatial analysis described in this chapter, this should verified on the 

ground. 

Second, the least cost analyses conducted in this chapter relied on slope as the 

only measure of cost involved in moving across the landscape. As described earlier in 

this chapter, it is generally asserted that multi-criteria cost surfaces (e.g., Howey 2007) 

more accurately capture to the true cost of movement across the landscape. While 

Taliaferro et al. (2010) assert that, in Southwestern contexts, vegetation likely does not 

confer the amount of cost that Howey (2007) models, the Little Colorado River, 

depending on its flow rate, would have presented an obvious impediment to movement in 

the Homol’ovi region that was not accounted for in the analyses presented in this chapter. 

In addition, cultural factors should be evaluated for inclusion in future cost-of-movement 

models in the study area.  

At best, the least cost analyses discussed in this chapter produced very 

hypothetical models of movement in the Homol’ovi region. Refinement of these analyses 

will aid future studies in more accurately examining the relationship between mobility 

and site distribution within the ancestral Hopi cultural landscape.    
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CHAPTER 7: CONCLUSION 

 This dissertation was organized around three principal research objectives. The 

first research objective was to survey, and complete site recording for, parcels of Arizona 

state trust land adjacent to the Cottonwood Wash drainage in order to better understand 

patterns of land use on the eastern boundary of the Homol’ovi Settlement Cluster. Survey 

sections were selected judgmentally in order to sample a diversity of topographical 

locations relative to the drainage itself. Relative ease of access by foot was an important 

subordinate criterion for selection.  

A 1,920-acre survey area was identified, within which 22 sites were located and 

mapped. The majority of these sites (n=12) were scatters with varying proportions of 

represented artifacts, while the rest of the sites consisted of lithic procurement sites (n=2), 

miscellaneous feature and scatter sites (n=3) and petroglyphs with or without associated 

scatter (n=5). The spatial distribution of scatters and miscellaneous feature and scatter 

sites was not restricted by topographic location, while lithic procurement sites were found 

along the long gravel ridges to the south of Cottonwood Wash. The location of 

petroglyph sites was constrained by the distribution of large sandstone outcrops, which 

occur on both the north and south sides of Cottonwood Wash. Interestingly, all 

petroglyph panels identified were south-facing.  

 If the survey area discussed here is representative of the entire Cottonwood Wash 

drainage near the confluence with the Little Colorado River, it is clear that, when 

occupational periods are conflated, this area experienced much less intensive prehistoric 

use than did the area within Homolovi State Park to the west. The paucity of sites in the 
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survey area, and the preference for limited activity sites, is perhaps characteristic of pre-

Pueblo III manifestations in HSP. However, Cottonwood Wash clearly did not experience 

a dramatic increase in population in the late Pueblo III period-early Pueblo IV period as 

did the area along the Little Colorado River within Homolovi State Park. This difference 

in the settlement trajectories of areas separated by only a few miles may be due in large 

part to the absence in the Cottonwood Wash drainage of a perennial water source like the 

Little Colorado River as it flows through the Homol’ovi region.  

 The second objective of this dissertation was to operationalize a descriptive model 

of historic Hopi land use through GIS analysis of the ancestral Hopi archaeological sites 

within Homolovi State Park and the Cottonwood Wash drainage. Archaeological 

landscape theory was used to synthesize ethnographic accounts of Hopi lifeways in order 

to construct the descriptive model of Hopi land use. As argued in Chapter 3, 

archaeological landscape theory is a powerful analytical tool with which to interpret land 

use patterns in the archaeological record. The emphasis placed on examining the material 

correlates of discrete interactions between humans and features on the landscape taps into 

the unique ability of archaeological inquiry to locate, describe, and interpret the material 

signature of past behavioral systems. At the same time, archaeological landscape theory 

expands traditional land use studies by encouraging the analysis and mapping of 

networks by which material correlates of landscape interaction are and were integrated 

and incorporated into functioning cultural landscapes.  

On the basis of the ethnographic data, three types of land use—agricultural land 

use, resource procurement land use, and ritual land use were modeled according to four 
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structural dimensions—the physical dimension, the social organizational dimension, the 

ritual dimension, and the traditional history dimension of land use (Chapter 4). These 

crosscutting dimensions constrain the location, timing, and manner of use of the 

landscape for agricultural, resource procurement, and ritual purposes. Expectations for 

the spatial distribution of the durable material correlates of these types and dimensions of 

land use were derived from this descriptive model, and these expectations were then 

tested against the spatial data from ancestral Hopi sites in Homolovi State Park and 

portions of the adjacent Cottonwood Wash drainage (Chapter 5).  

Three types of spatial analyses were performed on the survey data from Homolovi 

State Park and Cottonwood Wash in order to test these expectations. Chi-square tests 

were used to examine the spatial association of agricultural sites with geological 

formations, soil types, vegetation types, and biotic communities. Agricultural sites were 

expected to be preferentially distributed in either dune fields or alluvial deposits, and in 

areas where vegetation communities indicative of productive agricultural soils 

predominate. Cumulative distribution functions and two-sample Kolmogorov-Smirnov 

tests were used to examine whether, as predicted, agricultural features are preferentially 

distributed with respect to water features. The same statistical methods were also used to 

test whether, as predicted, petroglyph sites are preferentially distributed with respect to 

large pueblos. Finally, a metric for topographical prominence was calculated and then 

reclassified into percentiles in order to examine whether shrines are preferentially 

situated in topographically prominent locations.  
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The chi-square tests identified spatial associations between the location of 

agricultural sites and biotic communities, soil types, and geological formations. 

Agricultural sites are almost exclusively located in areas that support the Shrub-Grass 

Disclimax Community. However, this biotic community is a product of livestock 

overgrazing. Thus, this spatial association is not indicative of prehistoric human behavior, 

but rather of the pervasiveness of overgrazing in the study area. Agricultural sites are 

preferentially associated with two soil types identified on the 1975 General Soil Map. 

Both soil types are well-drained, alluvial soils found on floodplains. This accords well 

with the prediction that agricultural sites should be located in alluvial fans to facilitate 

floodwater agriculture. Finally, agricultural sites are preferentially distributed in areas 

characterized by the Shinarump Conglomerate formation. Further investigation is 

necessary to determine the underlying cause of this association. 

The comparison of the distance from agricultural sites to stream features with the 

distance from non-agricultural sites to stream features indicates that the majority of non-

agricultural sites are located closer to stream features than are the majority of agricultural 

sites. However, this result is not statistically significant at the p=0.05 significance level. 

This result may indicate that stream features data do not include arroyos, which would 

have supplied water for floodwater farming. Alternatively, this result may indicate the 

reliance by the prehistoric occupants of the Homol’ovi region on dry farming, the 

practice of which may have compelled farmers in the Homol’ovi region to situate their 

fields farther away from perennial water sources. Finally, it is also possible the difference 
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between the two distributions is not statistically significant because a combination of 

floodwater and dry farming strategies was employed in the Homol’ovi region.   

The comparison of the distance from petroglyph sites to large pueblos with the 

distance from non-petroglyph sites to large pueblos indicates that, when the closest 80% 

of sites are considered, petroglyph sites are located closer to the large pueblos than are 

non-petroglyph sites. This difference is statistically significant. This result may indicate 

the practice of identifying the village residence and migration of specific clans through 

petroglyph elements. However, as discussed in Chapter 5, there are numerous 

confounding variables for this analysis, notably the restricted distribution of sandstone 

outcrops on which petroglyphs are likely to be found, and the range of potential functions 

that the petroglyphs may have served outside of demarcating residence and migration 

pathways.    

The analysis of shrine location with respect to topographic prominence indicates 

that shrines are neither exclusively nor preferentially located in topographically 

prominent locations. However, shrines are situated in relatively more prominent locations 

when larger circular neighborhood sizes are considered for analysis. This contrasts with 

the expectation that shrines would be located in topographically prominent places. The 

explanatory power of this analysis is also limited in that the analysis conflates shrine 

function and relies on a metric for topographic prominence that does not accurately 

characterize the shape of the neighborhood used in each calculation of prominence.    

The Homol’ovi region was characterized by a long and complex occupational 

history that is reflected in the size and density of archaeological sites comprising the 
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Homol’ovi Settlement Cluster. Hopi traditional histories both explicitly and implicitly 

reference the migration of Hopi clans from the south through the Homol’ovi region, and 

Hopi ethnographers as well as contemporary Hopi consultants describe the continuity in 

the use of resources from the Homol’ovi region by Hopi people since these early 

migrations. As a consequence of this literal connection between Hopi people and the 

Homol’ovi region, as well as the role of the Homol’ovi ancestral sites as infrastructural 

elements of the Hopi cultural landscape, the Homol’ovi region retains cultural 

significance for contemporary Hopi people. Homol’ovi was, therefore, determined to be a 

suitable study area within which to examine whether the ethnographically-derived land 

use model was a useful tool for interpreting environmental and cultural factors that 

influenced patterns of ancestral Hopi land use.  

Operationalizing the ethnographic land use model within a GIS environment 

required a dramatic oversimplification of the archaeological data, the expectations for 

patterning within these data, and the physical and cultural factors influencing these data. 

As a consequence, it became clear that within the context of the present study, this 

deductive approach did not significantly contribute to an increased understanding of the 

way in which ancestral Hopi land use was structured or the manner by which ancestral 

Hopi people cognized the landscape.  

Consequently, the third research objective adopted an inductive approach to the 

examination of the distribution of archaeological sites in the Homol’ovi region using 

spatial analysis methods. The results of the second research objective indicated that the 

spatial attributes of two specific site types—petroglyphs and shrines—might be further 
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refined by examining these sites relative to patterns of visibility and movement in the 

Homol’ovi region.  

Viewsheds were generated for each petroglyph and shrine in the study area, and 

comparison with a distribution of random points indicated that petroglyph and shrine 

visibility were generally more restricted than the visibility of random points on the 

landscape. By examining variation in viewshed size within each site type, sites with 

particularly high or low visibility were then identified. Like all of the petroglyphs in the 

study area, highly visible petroglyphs clustered primarily in the vicinity of Homol’ovi II, 

where areas of intervisibility among up to four unusually visible petroglyphs was 

identified. Three shrines were also identified as highly visible with respect to all other 

shrines in the study area. Unique attributes of these sites were identified by examining the 

site records, and a unique function for these shrines was postulated. 

Shrine visibility from agricultural sites was also analyzed in order to examine the 

possibility that shrines were used to communicate agricultural land tenure, particularly in 

the area between Homol’ovis I and II, where most of the shrines cluster. The examination 

of the visibility of shrines at various distances indicates that shrines are visible from the 

vast majority of agricultural sites at a distance of 1000 meters. This suggests that many 

shrines may have been used to indicate land tenure over the larger area of agricultural 

land between these two pueblos. 

Finally, hypothetical patterns of movement through the Homol’ovi region were 

modeled using least cost analyses. These analyses indicate that movement may have 

largely followed the Little Colorado River floodplain. The theory that petroglyphs were 
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used to communicate clan residence at the Pueblo IV period Homol’ovi pueblos was 

evaluated by analyzing the visibility of petroglyph sites from hypothetical least cost paths 

among the Pueblo IV period pueblos, and little evidence was found to substantiate this 

function. Similarly, only weak associations were found between the location of shrines 

and these least cost paths, indicating that shrines were likely not constructed in 

association with trails among the Homol’ovi pueblos. However, some evidence suggests 

an association between certain Pueblo IV period shrines and hypothetical least cost paths 

from Pueblo IV period pueblos to contemporaneous sites in the region, and thus this 

shrine function cannot be dismissed.  

On the whole, the inductive approach to examining the ancestral Hopi cultural 

landscape in the Homol’ovi region, because it was not constrained by the 

ethnographically-derived model developed to satisfy the second research objective, 

yielded much more promising results than did the deductive approach. With further 

refinement, particularly of the criteria used to model the cost of movement through the 

Homol’ovi region, and reexamination of petroglyph sites and shrines to identify attributes 

that might relate to the hypothesized functions developed through GIS analysis, these 

spatial analysis methods have the potential to make significant contributions to our 

understanding of the structure of the ancestral Hopi cultural landscape in the Homol’ovi 

region.  

The research presented here suggests that future analyses may profitably integrate 

deductive and inductive approaches to examining the distribution of archaeological 

resources in an iterative manner. It was useful first to determine whether site distribution 
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conformed to expected patterns developed through a deductive approach, and then to use 

these results to identify opportunities for inductive analyses. These inductive approaches 

then generated new expectations for site distribution that might be examined through a 

deductive approach once data gaps are addressed. Thus, a long-term project employing 

spatial analysis to identify underlying patterns of archaeological site distribution might 

adopt deductive and inductive approaches in a sort of “feedback loop,” in which 

expectations are developed and new patterns are explored on the basis of the results of 

earlier analyses.    

Fundamentally, however, the shortcomings of both the deductive and inductive 

approaches to spatial analysis presented in earlier chapters underscore the absolute 

necessity of utilizing data from indigenous communities in order to successfully model 

cultural landscapes. GIS researchers note that for the purposes of establishing land tenure, 

informing environmental management policies, and mapping, interpreting and modeling 

cultural landscapes, “many of the sophisticated spatial operations which are embedded in 

a conventional GIS toolbox are inappropriate and, indeed, unnecessary” (Dunn 

2007:628). Similarly, Elwood (2006) has found that “For [grassroots] groups, the most 

valuable function of GIS is not its spatial analysis capabilities, but the capacity to 

experiment with spatial representations and produce visual texts to support shifting 

portrayals of community space and needs” (Elwood 2006:704). Thus, the capacity of GIS 

to facilitate visualization of space and place may track more closely with the interests, 

needs, and experiences of grassroots and indigenous groups than its spatial analytical 

functions.  
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This visualization capacity of GIS software, however, has been used by 

anthropologists in exciting and innovative ways, particularly within the context of 

Participatory GIS, or PGIS (e.g., Aitken and Michel 1995; Candler et al. 2006; Caquard 

et al. 2009; Chapin et al. 2005; Corbett and Keller 2006; Dunn 2007; Eisner et al. 2012; 

Elwood 2006; Fox 2002; Ghose 2001; Harris and Weiner 1996; Jardinet 2006; Kyem 

2004, 2006; Louis et al. 2012; McCall 2003; Norwegian and Cizek 2004; Pickles 1991; 

Rambaldi et al. 2006; Roth 2009; Rundstrom 1995; Schroeder 1996; Sheppard 1995; 

Shiffer 1998; Sieber 2000, 2004; Smith 2008; Taylor et al. 2006; Tripathi and Bhattarya 

2004; Weiner et al. 1995; Weiner and Harris 1999). In combination with the methods 

advanced in this study, participatory methods represent a crucial next step in the 

examination of the ancestral Hopi landscape in the Homol’ovi region.    
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