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ABSTRACT 

A recently completed intensive archaeological survey of Long 

House Valley in northeastern Arizona has provided a detailed body of 

data on prehistoric settlement distribution and environmental varia

tion. Long House Valley was occupied between A.D. 1 and 1300 by pre

historic agriculturalists referred to as the Kayenta Anasazi. This 

study examines the changing relationship between settlement locations 

and agricultural adaptations from A.D. 500 to 1300 in Long House 

Valley. 

As part of this analysis, the archaeological, ethnographic, 

and environmental background of the Kayenta region is reviewed as a 

basis for understanding the nature of agricultural adaptation in this 

region. Agricultural practices of the Hopi Indians of northern Arizo

na provide the basis for a model of probable agricultural field loca

tions. This combined with an examination of the physiographic, 

hydrographic, and edaphic features in the valley allow identification 

of potential field areas. Changes in the potential of identified 

field areas are postulated on the basis of variation in available mois

ture as determined from a regional dendroclimatic reconstruction. Pre

historic habitation site locations and their changing distribution 

through time are examined against these proposed changes in field 

potential. 

x 



xi 

This study demonstrates that there is a distinct positive 

correlation between settlement location and potential field location 

as determined by available moisture. Beginning about A.D. 1150 

deteriorating environmental conditions in the form of decreased 

moisture, arroyo cutting, and lowered water table are considered the 

primary determinants of changes in site locations. These changes are 

viewed as an adaptive response by the Kayenta Anasazi to conditions of 

decreased moisture. Continuing deterioration of the environment made 

the practice of agriculture impossible and resulted in the total 

abandonment of Long House Valley and the entire Kayenta region by A.D. 

1300. 



CHAPTER 1 

INTRODUCTION 

Over the past several decades a segment of the anthropological 

community has increasingly focused its attention on the relationship 

between man and his natural environment. This realm of investigation 

has come to be known by several names; among them are cultural ecolo

gy, ecological anthropology, and the ecological approach in anthropolo

gy. Following the lead of the cultural anthropologists, archaeologists 

have also begun to view archaeological remains in an ecological con

text and to utilize the theory and concepts adopted by the cultural 

anthropologists. Archaeologists have found studies of settlement 

patterns to be a highly informative approach in interpreting the 

culture-environment relationship, particularly in relation to subsis

tence studies. In fact, it can be maintained that human sUbsistence 

and settlement patterns are integrally related in a single subsistence

settlement system.' 

This study investigates and defines the relationship between 

prehistoric settlement patterns and environmental variables, specific

ally those variables that now and in the past may have determined agri

cultural potential in the semiarid regions of the Colorado Plateau~ 

The specific area of study is Long House Valley, northeastern Arizona, 

a region occupied by the Kayenta Anasazi until A.D. 1300. An 

1 
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archaeological site survey of Long House Valley provide;s the data base 

on prehistoric settlement distribution and environmental variation 

that is used in the analysis. 

Theory and Concepts 

Current conceptions of the ecological approach draw upon a 

variety of theoretical and methodological concepts in anthropology, 

including the historical, functional, and evolutionary schools. The 

major contributor to the development of an ecological approach was 

Julian Steward (1936, 1937, 1955) who described what he called "cultur

al ecology." Steward's formulations have blossomed into a variety of 

conceptions of what constitutes the ecological approach. Vayda (1969: 

xi) has identified two ways of relating cultural behavior to environ

mental phenomena that are prevalent in current studies: (1) by "show

ing that items of cultural behavior function as part of systems that 

also include environmental phenomena," and (2) by "showing that the 

environmental phenomena are responsible in some manner for the origin 

or development of cultural behavior under investigation." 

Whi le adherents to the ecological approach may disagree on 

various fine points of their definitions of culture, they all tend to 

agree on the following four broad assumptions vital to the ecological 

approach (Keesing 1974: 75, 76): 

1. Cultures are systems (of socially transmitted behavior 

patterns) that serve to relate human communities to their 

ecological settings. 



2. Cultural change is primarily a process of· adaptation and what 

amounts to a natural selection. 

3. Technology, subsistence economy, and elements of social 

organization directly tied to production are the most 

adaptively central realms of culture. 

3 

4. The ideational components of cultural systems may have 

adaptive consequences--in controlling population, contributing 

to subsistence, maintaining the ecosystem, etc; and these, 

though often subtle, must be carefully traced out wherever 

they lead: 

The application of the ecological approach in cultural 

anthropology was soon adopted by archaeologists. Although archaeolo

gists have always had a tendency to recover and describe environmental 

data, it was not until their recent adoption of a cultural evolution

ary perspective, systems theory, and the ecosystem concept that they 

attempted to carefully integrate these data into a usable interpreta

tive framework. In 1950 Fredrik Barth made an appeal to American 

archaeologists to take an ecological approach to the problems of pre

history and adopt an ecological perspective. Since that time archaeol

ogists and specialists in the natural sciences have continued to 

develop more refined techniques for the recovery and analysis of paleo

environmental remains. A landmark study in the development of an eco

logical approach in archaeology is Graham Clark's (1954) treatment of 

the materials recovered from the mesolithic site of Star Carr. Here 

Clark demonstrated the utility of an interdisciplinary approach for 
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the analysis and interpretation of paleoenvironmental and archaeologi

cal materials. At about the same time Robert Braidwood (Braidwood and 

Howe 1960) was conducting fieldwork in the Near East investigating the 

origins of plant and animal domestication, a project that employed an 

interdisciplinary approach. Similar kinds of approaches have now 

become the standard in archaeological research projects. 

In the Southwest, large-scale ecologically oriented 

archaeological research programs are only just beginning. In 1957 

Walter Taylor initiated the Pueblo Ecology Study which was ecological 

in name only and never came to fruition. The Wetherill Mesa Project 

of the National Park Service came as close as any to being an applica

tion of the ecological approach (Osborne 1965), employing the services 

of numerous specialists in the natural sciences. Field school re

search projects, such as The University of Arizona's Archaeological 

Field School at Grasshopper (Longacre and Reid 1974) have adopted an 

ecological or multidisciplinary approach, and recent research at Ante

lope House (Rock and Morris 1975) and at Hovenweep (Winter 1975, 1976) 

has shown a predilection for ecological studies. The influence of 

environment on prehistoric settlement patterns is a research topic 

adopted by the Southwest~rn Anthropological Research Group (Gumerman 

1971). Schoenwetter and Dittert (1968) have examined Southwestern 

settlement patterns against the background of the available pollen evi

dence and have offered some ecological interpretations for settlement 

pattern changes. Specific subsistence studies have been few, with 

studies of Hohokam subsistence patterns by Bohrer (1970, 1971) and 

Gasser (1976) being two notable examples. 



Karl Butzer (1975) recently expressed his disappointment with 

the application of the ecological approach in archaeology. Numerous 

projects and publications in both cultural and archaeological studies 

profess to be "ecological" in some way or another but are in fact a 

collection of compartmentalized environmental or paleoenvironmental 

studies that neither demonstrate the relationships between the data 

5 

nor employ ecological concepts in analysis. Many studies successfully 

describe and investigate various elements of the ecosystem but fail to 

show the relation of these elements to the culture under investigation. 

Most of the basic concepts utilized in the ecological approach 

are adapted from the biological sciences and redefined for application 

to anthropological problems. The concept of adaptation is central 

to the ecological approach. As stressed by Steward (1955:39) lithe con

cept of environmental adaptation underlies all cultural ecology." It 

is understood by all ecological anthropologists that culture is the 

mechanism by which man adapts to his environment and "that culture 

change is primarily a process of adaptation" (Keesing 1974:75). The 

ecological approach.is concerned with adaptation on two levels: (1) 

the WClY cultural systems adapt to their total environment," and as a 

consequence of this first level, (2) lithe way institutions of a given 

cu lture adapt or adjust to one another" (Kap 1 an and Manners 1968: 75). 

Because there is no way of measuring adaptation, this concept cannot 

be used as a research tool for investigating cultures but is really a 

nonexplanatory descriptive label for a process (Kaplan and Manners 

1968:84). It has recently been pointed out (Durham 1976:90) that "eco

logical anthropology has suffered from a lack of agreement about how 
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best to characterize adaptation and about how to describe the 

processes producing it. 1I Although adaptation is a key concept in 

understanding the ecological approach, it is not yet used as a unit of 

ana lys is. 

Environment, defined essentially as the natural habitat 

(climate, topography, soils, flora, fauna, etc.), is another key con

cept in the ecological approach. Most anthropologists currently view 

the environment in a IIpossibilist" frame of reference, in that it has 

a limiting and not a determining role in cultural development.Ecolog

ically oriented anthropologists take lIa view which interprets environ

mental and cultural factors as part of a single system ll (Kaplan and 

Manners 1968:78) in the way that the biological ecologist sees an 

organism as lIa physiochemical mechanism that is self-regulating and 

self-perpetuating, and is in process of equilibration with its environ

ment ll (Allee and others 1949:1). In animal ecology a distinction is 

drawn between effective environment and the total environment 

(Allee and others 1949:1). The total environment of an organism is 

"everything in the universe external to that particular organism." 

Those parts of the total environment that are evidently of direct 

importance to the organism are regarded as constituting the effective 

environment. Netting (1965) has brought this concept into anthropolo

gical usage, which in addition to features of the physical and biotic 

environment includes sociocultural factors. Extended specifically to 

man, the effective environment is lithe environment as conceptualized, 

utilized, and modified by man" (Kaplan and Manners 1968:79). 
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An ecosystem is a structured set of sustaining systematic 

relations, or as Rappaport (1971:238) defines it, lithe total of living 

organisms and nonliving substance$ bound together in material exchang

es within some demarcated portion of the biosphere. 1I An ecosystem dif

fers from the environment in that an organism may utilize one or many 

ecosystems within an environment. Depending on the unit of study and 

the way the researcher chooses to delimit it, ecosystems can be de

fined differently at different levels of organization for different 

organisms, the key to the definition being that a balanced community 

exists within it (Clapham 1973:15). 

Since the concept of settlemeni pattern was first used 

analytically by Willey (1953), there has been considerable and varying 

application and redefinition of the concept in archaeological research 

(Willey 1956, Chang 1968, Gumerman 1971). Willey (1953:1) defined 

settlement patterns as lithe way in which man disposed himself ove." the 

landscape on which he lived. 1I He felt that IIsettlements reflect the 

natural environment, the level of technology in which the builders 

operated, and various institutions of social interaction and control 

which the culture maintained ll and held the study of these patterns to 

be lIa strategic starting point for the functional interpretation of 

archeological cultures. 1I 

More recently, Trigger (1968:54) has examined the determinants 

of settlement patterns and finds two approaches to be characteristic 

of settlement pattern studies in recent years: (1) Ecological studies 

IIbased on the assumption that the settlement pattern is a product of 
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the simple interaction of two variables--environm~nt and technology," 

or (2) "an investigation of how the settlement pattern reflects the 

adaptations of a society and its technology to its environment." This 

last approach uses settlement patterns as a basis for inferences about 

"social, political, and religious organization of prehistoric cul

tures." The former is of chief concern in studying subsistence pat

terns and falls into what Mayer-Oaks (1959:67) terms the study of 

zonal patterns or the distribution of sites over the landscape. 

"The overall density of distribution of population of a region is de

termined to a large degree by the nature and reliability of the natur

al resources that are being exploited." (Trigger 1968:66). However, 

other factors may influence zonal patterns such as trade, warfare, pol

itics, and religion (Trigger 1968:67-70), and the possibility of these 

factors influencing settlement cannot be ignored. 

According to Struever (1968a), subsistence and settlement are 

inextricably linked in a single sUbsistence-settlement system. "Given 

that types of plant associtions in an area have a variable distribu

tion, and that placement of settlements of a certain cultural phase 

was in part determined by the location of specific natural plant 

foods, correlations noted between habitation sites and these resources 

should provide important clues for understanding the subsistence

settlement system of that phase" (Struever 1968b:135-36). This state

mentassumes that plant distributions in the past were the same as 

they are today in the region involved. Substitution of arable land or 

water supply for natural plant foods would not alter the significance 

of Struever's statement. 
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Approach and Organization 

This study explores the concept of cultural adaptation as it 

applies to only one aspect of the Kayenta Anasazi subsistence

settlement system in one well defined region in northeastern Arizona. 

It examines the relationship between settlement location and the envi

ronmental variables that affect the quantity, quality, and distribu

tion of arable land. Further, it attempts to explain changes in 

settlement location through time as an adaptive response to changes in 

agricultural potential resulting from changes in the moisture regime. 

Although there may certainly be multiple environmental variables as 

well as sociocultural factors that affect settlement locations, this 

study give~ precedence to variations in available moisture and docu

ments this for the study area. Additionally, the model of prehistoric 

Anasazi agriculture developed from data on Hopi agricultural practices 

is tested against the Long House Valley settlement data. 

Although the overall subsistence system of the Kayenta Anasazi 

is reconstructed in one of the following chapters, it becomes clear 

that the excavated subsistence data for this region are inadequate for 

a meaningful analysis of settlement pattern in relation to the total 

subsistence system in Long House Valley. The settlement distributions 

and environmental data obtained during the survey are amenable to 

analysis of settlement distribution in relation to agricultural adapta

tion. This analysis assumes that agriculture is the dominant element 

of the subsistence system and that habitation sites are established 

adjacent or very near cUltivated fields. Therefore, field locations 



are the primary determinant of settlement location. Any changes in 

the form of the agricultural adaptation should then be reflected in 

the settlement pattern. 

10 

The agricultural practices of the Hopi Indians provide an 

excellent model of how prehistoric agriculture may have been practiced 

by the Kayenta Anasazi. A salient feature of Hopi agricultural adapta

tion is their ability to adapt to constantly changing conditions im

posed by the highly unpredictable variability in the climate of the 

Colorado Plateau. Due to these conditions the Hopi developed an inti

mate knowledge of and familiarity with local environmental conditions. 

Regional background data for the study area are presented in 

Chapters 2, 3, and 4. Chapter 2 summarizes the prehistoric and ethno

graphic background. It discusses the geographic location, regional 

variation, chronological sequence, and the cultural development of the 

Kayenta Anasazi. The ethnographic background discusses the ethno

historic occupants of the region: the Southern Paiute, Navajo, and 

Hopi. Chapter 3 assembles existing data on prehistoric subsistence 

practices and describes probable Kayenta Anasazi subsistence strate

gies. The general background of the environment of the Kayenta region 

is described in Chapter 4. Also, a detailed description of the environ

ment of Long House Valley is provided with special attention given to 

those variables that help define arable land. A reconstruction of the 

paleoenvironment of Long House Valley is also presented. 

Chapter 5 describes previous research in the valley, discusses 

the hi story of the present survey, and detail s the methods of data 

collection and analysis. 
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The identification of prehistoric field locations is discussed 

in Chapter 6. This discussion utilizes ethnographic models as well as 

archeological data for defining potential field areas. Additionally, 

environmental variables are examined for clues to determining field 

locations. The intent of this chapter is to develop some criteria for 

defining potential field locations in Long House Valley with regard to 

possible changes in the moisture regime through time. 

Chapter 7 integrates the data on potential field location and 

past climatic variability with an analysis of Long House Valley 

settlement patterns. 

Chapter 8 summarizes the study and evaluates the utility of 

ethnographic models and paleoclimatic reconstructions in explaining 

changes in settlement patterns in Long House Valley. Additionally, 

several alternative explanations are presented. 



CHAPTER 2 

ARCHAEOLOGICAL AND ETHNOGRAPHIC BACKGROUND 

Archaeological Background: Kayenta Anasazi 

The prehistoric cultural tradition dealt with this analysis of 

Long House Valley settlement patterns in the Kayenta branch of the 

Anasazi cultural tradition. This is a regional manifestation of the 

more widespread Anasazi tradition that prevailed over most of the 

northern Southwest until about A.D. 1300. The Kayenta Anasazi were 

sedentary agriculturalists who emerged fro~ a Southwestern-wide desert 

culture tradition shortly after the beginning of the Christian era. 

The Kayenta are defined by an assemblage of stylistic and technologi

cal traits, the most diagnostic of which is their ceramic tradition. 

The areal extent of the Kayenta branch is defined by the 

spatial distribution of this ceramic tradition, which changes through 

time. Generally speaking the Kayenta Anasazi occupied "that part of 

southern Utah and northern Arizona which extends from the Grand Canyon 

on the west to the Chinle Wash and Monument Valley on the east, and 

lying between the Henry Mountains of the north and southern flanks of 

Black Mesa on the south II (Lindsay and Ambler 1963:86). Archaeological 

materials from the Little Colorado area that predate A.D. 1000 are 

included in the Kayenta branch by Colton (1939) and Gumerman (1969), 

while post-A.D. 1000 material is assigned to the Winslow branch. 

12 



Lindsay (1969:13) defines a smaller Nuclear Kayenta Region as being 

the area bounded by "Monument Valley on the east, the San Juan and 

Colorado Rivers on the north and northeast, the northern flank of 

13 

Black Mesa on the south and the Echo Cliffs and Moenkopi Wash on the 

west and southwest." It is within this nuclear region that there is 

"a relative regional cultural homogeneity, and in the twelfth and 

thirteenth centuries the culture reached its climactic and most dis

tinctive expression." Lindsay (1969:13) utilized Colton's (1939) des

ignation of a Tusayan branch for the post-A.D. 500 sequence in the 

"southern extremities of B lack Mesa (perhaps the Mesa interior as 

well) including Antelope Mesa, First, Second and Third Mesas, and 

their adjoining valley systems." This distinction was based on ceram

ic differences noted by Colton and Hargrave (1937), specifically their 

"Polocca Series" of Tusayan White Ware. Smith (1971:67-69), however, 

believes that the types included in the series and which distinguish 

the Tusayan branch are within the normal range of variation of Tusayan 

White Ware. Based on Smith's observations, this investigation consid

ers the area formerly included within the Tusayan branch to be part of 

the Kayenta branch. Recent research on Black Mesa has clearly demon

strated the prehistoric occupation there to be of Kayenta branch affil

iation (Gumerman 1970; Gumel'man, Westfall, and Weed 1972); however, a 

separate phase system has been set up for that region. 

The chronological framework for the Kayenta area has been 

variously interpreted and continually refined over the years (Kidder 

and Guernsey 1919; Gladwin and Gladwin 1934; Colton 1939; and Lindsay 
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and others 1968). The chronology utilized in this paper is the Pecos 

classification (Kidder 1927) as adapted to the Kayenta region by 

Lindsay and others (1968) and most recently modified by Dean (1970) 

for application to the Marsh Pass-Tsegi Canyon region which covers the 

area of this investigation. Dean (1970:147-52) dates the Kayenta 

sequence on the basis of tree-ring dates and tree-ring dated ceramics 

as fo Ilows: 

Basketmaker II pre-A.D. 550 

B asketmaker III A. D. 550-850 

Pueblo I A. D. 850 to 1000 

Pueblo II A.D. 1000 to 1150 

Pueblo III A. D. 1150 to 1300 

(Tsegi phase) A. D. 1250 to 1300 

Temporal placement of Kayenta sites is usually based on 

architectural, technological, and stylistic features when tree-ring 

dates are not available. In the absence of tree-ring dates, the use 

of tree-ring dated ceramics (Breternitz 1966) is most accurate because 

the Kayenta ceramic tradition is one of the more clearly defined and 

well-dated sequences in the Southwest. The use of tree-ring dated 

ceramics as a tool for chronological control in the Kayenta area fol

lows the usage by Watson Smith (1972:5-6) of Colton's (1953:65) con

cept of "cerami c group, II that bei ng II an assemb 1 age of contemporary, 

usually painted, pottery types recognized in a restricted area at 

sites occupied for a short period of time." Tree-ring dated ceramics 

in the Kayenta area are further discussed in Chapter 5. 
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The sequence of cultural development for the Kayenta Anasazi 

begins at about A.D. 1 and continues until A.D. 1300. The beginning 

date of A.D. 1 is imprecise due to a paucity of data. The termination 

date at A.D. 1300 is well documented by tree-ring dates and signals 

the abandonment of the entire northern portion of the Kayenta region, 

and a relocation and merger with other displaced populations in the 

vicinity of the present-day Hopi villages to the south. Populations 

from allover northern Arizona are thought to have coalesced in the 

Hopi region at this time resulting in a composite cultural identity 

different from the Kayenta. 

Although the archaeological remains in the Kayenta region have 

been known to the professional community for more than 75 years, the 

existing data base consists of an uneven sample of geographic areas, 

sites, and time periods, and the quality of the data collection has 

varied greatly. A detailed history of archaeological research in the 

Kayenta region has been presented by Dean (1969) and Lindsay (1969) 

and is not repeated here. The most intensively investigated areas in 

the Kayenta region are the Glen Canyon region, Tsegi Canyon, and Black 

Mesa. Data from other Kayenta localities are drawn upon where they 

fill gaps in the record; for time periods that are insufficiently in

vestigated, the cultural patterns must be extrapolated from data 

outside of the Kayenta branch. 

A beginning date for Basketmaker II has not been precisely 

established due to the lack of independently dated sites. It may 

begin about 500 to 300 B.C. arising out of the widespread Desert 
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culture tradition, with the acquisition of domesticted plants and 

agricultural techniques allowing a supplement to the long-practiced 

hunter-gatherer subsistence pattern (Lindsay 1969:2). Information on 

Basketmaker II settlements is sparse, a factor probably due to a semi

nomadic settlement pattern. Known sites are almost entirely restrict

ed to dry caves, such as White Dog Cave (Guernsey and Kidder 1921), 

Caves I and II in Kin Biko (Kidder and Guernsey 1919), and Woodchuck 

Cave (Lockett and Hargrave 1953). These appear to be special use 

sites functioning for storage or burial and contain little evidence of 

habitation. Sites containing houses such as those found in the Falls 

Creek Rock Shelters and at Talus Village (Morris and Burgh 1954) near 

Durango, Colorado are not yet known for this period in the Kayenta 

region. It is believed that cultivated plants and the beginnings of 

agricultural technology began filtering into the Kayenta region at 

this time. The period is probably best characterized as a time of 

adaptation of these new techniques and transition from a semi nomadic 

hunter-gatherer subsistence to a mixed pattern based on a combination 

of agriculture, hunting, and gathering. 

Basketmaker III (A.D. 550 to 850) remains are recognized in 

the sequence by the first manufacture of fired ceramics and the appear

ance of sedentary agricultural villages with formalized pit houses. 

Jeddito 264 in the Hopi region is an excavated site of this period 

(Daifuku 1961). These sites contain from one to several pit houses 

and associated storage cists and various other extramural features in 

outdoor activity areas. This is a time of apparent stability in 
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subsistence and settlement patterns as reflected in the consistent 

architectural styles and tool assemblages. The occurrence of a struc

ture interpreted as a great kiva at one large site suggests the possi

bilityof intervillage integration (Dean 1970:148). A similarly 

interpreted structure is known from a site in the Prayer Rock district 

east of the Kayenta area (Morris 1959). 

Pueblo I (A.D. 850 to 1000) is not well documented in the 

Kayenta region, but due to an apparent widespread uniformity of traits 

at this time period, examples from outside of the Kayenta area are 

cited to illustrate the probable cultural pattern. At the site of 

Kiatuthlanna in eastern Arizona, Roberts (1931) unearthed a village 

consisting of small clusters of pit houses with surface jacal struc

tures associated with each cluster. In the Piedra district of south

ern Colorado, Roberts (1930) found unit groups of surface structures 

arranged in arcs or rows. Site 13 at Alkalai Ridge in southeastern 

Utah reveals a series of arcs of contiguous surface jacal rooms which 

open to the south or southeast. Small plaza areas to the south and 

southeast of the arcs contain pit houses that may be cermonial struc

tures (Brew 1946). The distinctive feature of this period is the 

shift of storage features from underground pits to contiguous-roomed 

surface units while habitation continues in subterranean pit houses. 

This is a period of increasing agricultural efficiency with the reten

tion of part of the earlier hunter-gatherer subsistence pattern (Dean 

1970:148; Lindsay 1969:3). 

Pueblo II (A.D. 1000 to 1150) reveals a marked change in 

settlement pattern and site layout. There is a shift to a dispersed 
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settlement pattern occupying a wide range of topographic situations. 

Sites appear to be small but highly uniform settlements arranged in 

what Reed (1956:11) calls a "front-oriented" plan consisting of a rec

tangular masonry room-block, fronted by a kiva and then a refuse 

mound. Recent investigations on Black Mesa have demonstrated the addi

tional presence of pit houses and jacal-walled rooms that are often 

contiguous with the masonry rooms (Gumerman 1970; Gumerman and others 

1972). A kiva is found at most habitation sites, and specialized 

structures for storage and mealing of corn are common. Dean (1970: 

149) suggests that these settlements represent a "highly structured 

residence unit, such as an extended family based on a rule of 

residence, or a rule of descent, or both." 

The first 100 years of Pueblo III period (A.D. 1150 to 1250) 

are poorly known. The highly uniform settlements of the Pueblo II 

period do not persist after A.D. 1150 in the eastern portion of the 

region (Dean 1970:150), but do last until about A.D. 1200 in the Glen 

Canyon area (Lindsay, Turner, and Long 1964:21-29). Dean (1970:151) 

indicates that large pueblos first begin to appear at this time, but a 

lack of thoroughly excavated sites offers little information on intern

al organization. This will probably eventually be demonstrated to be 

a period of rapid transition and readjustment to a new settlement and 

social system resulting from a combination of environmental changes, 

either man-caused or natural (Dean 1970:151-52). The closing 50 years 

of Pueblo III, the Tsegi phase, is the best-known portion of the 

Kayenta sequence (Anderson 1969a; Dean 1969, 1970; Lindsay 1969)t and 
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it is generally a time of population consolidation into large villages 

such as Betatakin, Kiet Siel, and Long House. In Tsegi Canyon, Dean 

(1969) has a documented population movements into large villages be

tween A.D. 1250 and 1285 with a decline in population beginning about 

A.D. 1285 and a total abandonment by A.D. 1300. 

Kayenta Anasazi: Summary 

The Kayenta Anasazi gradually developed from a hunter-gatherer 

society into an agricultural society which maintained a partial, or 

perhaps fluctuating dependence on wild plant and animal resources. 

This is observed as a change from a dispersed small village settlement 

pattern into fewer and larger population centers. Architectural forms 

shift from pit houses to surface masonry and jacal units, some of 

which are mUltistoried. The exception to this is the maintenance of 

underground ceremonial structures. From the emergence of ceramic tech

nology in Basketmaker III times, the ceramic technology improves and 

elaborates along with most other aspects of material culture. 

Kayenta branch cultural development can be viewed as a 

sequence of shifting adaptations to changing environmental pressures. 

Ample evidence is accumulating that demonstrates a variety of wide

spread environmental and climatic changes through the duration of the 

lifespan of the K~enta branch (Cooley 1962; Euler and others 1979; 

Hack 1942; Gumerman and Euler 1976; Robinson and Dean 1969; 

Schoenwetter and Dittert 1968; Woodbury 1961) and it is without ques

tion that some of these changes would have required major shifts in 
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Kayenta cultural adaptations most directly observable in subsistence 

and settlement patterns. 

Ethnographic Background: 
Southern Paiute, Navajo, and Hopi 

Early exploration and settlement of the American Southwest 

revealed three aboriginal groups occupying all or part of the region 

formerly occupied by the Kayenta Anasazi: the Southern Paiute, 

Navajo, and Hopi. 

Southern P ai ute 

The Southern Paiute are the southernmost extension of a large 

and widespread group of Shoshonean speaking peoples who practiced a 

hunting and gathering subsistence pattern"partly supplemented by agri

culture, and who were once sparsely scattered over most of the Great 

Basin and its fringes (Steward 1938). Steward's (1938) excellent 

study of Shoshonean groups only briefly mentions two western bands of 

the Southern Paiute and fails to consider those bands occupying south

ern Utah and northern Arizona along the eastern boundary of Southern 

Paiute territory. Kelly (1934) distinguished 15 Southern Paiute bands 

and their territories as of about 1850 in southern Utah, northern 

Arizona, southern Nevada, and southeastern California. Her "bands" 

are dialect groups associated with clearly defined territories that 

probably also carry political unity (Kelly 1934, 1964:23), and they do 

not necessarily conform to Steward's (1937:628, 1938:181) concept of a 

band as having economic and social cooperation. Only one of the South

ern Paiute bands, the San Juan band, directly occupied a part of the 
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Kayenta regio~, but due to the scant information on this band, the 

neighboring Kaibab and Kaiparowits bands are also considered. The San 

Juan band occupied the territory "from Monument Valley to the Little 

Colorado and from the San Juan River to Black Mesa and Moencopi 

Plateau without including either of the latter" (Kelly 1964:167). The 

Kaibab band occupied the region west and north of the Colorado River 

to the Paria River, and the Kaiparowits band lived in the area west of 

the Colorado between the Paria River and Waterpocket Fold (Kelly 

1964:5 and 142). 

The lack of permanent dwellings and settlements and the small 

and mostly perishable material culture inventory make identification 

of precontact and even postcontact Southern Paiute remains very diffi

cult. They are not considered to be affiliated with the Kayenta 

branch of the Anasazi. Southern Paiute prehistory, what is known of 

it, is discussed by Euler (1964) and Gunnerson (1962). The presence 

of Southern Paiute in the northern Arizona and southern Utah region 

was documented as early as 1776 by the Spanish exploring party led by 

Escalante (Bolton 1950; Euler 1966:32-36; Fowler and Fowler 1971:7). 

Throughout the nineteenth century occasional contacts were recorded 

with the Southern Paiute by explorers, trappers, and settlers, most of 

which are reviewed by Euler (1966). The earliest scientific documenta

tion of Southern Paiute culture was made by John Wesley Powell (Fowler 

and Fowler 1971) during the Colorado River exploring expeditions in 

the 1860s and 1870s and by the botanist Edward Palmer during his col

lecting trips among the Southern Paiute in the 1870s (Bye 1972; Heizer 
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1954). Probably the last ethnographic work that will ever be done 

among the several westernmost bands of the Southern Paiute was carried 

out by Kelly (1964) in 1932. 

Discussion of Southern Paiute subsistence is restricted to 

only a few sources and it is understandably incomplete and fragmented. 

Steward's (1938) revealing treatment of Great Basin Shoshonean sub

sistence patterns does not deal with the southernmost bands to any 

extent. John Wesley Powell's recently edited and published manu

scripts (Fowler and Fowler 1971), and Kelly's (1964) manuscript based 

on her 1932 fieldwork are probably the first and last descriptions we 

will ever see concerning subsistence patterns of the western bands of' 

the Southern Paiute. Edward Palmer's reports (Bye 1972; Heizer 1954) 

,provide some useful data on the botanical aspects of Southern Paiute 

sUbsistence. 

The settleme~t pattern of the Southern Paiute is integrally 

tied to the resources of food and water. Among the San Juan band the 

location of camps was restricted to sites with permanent water, Tuba 

City with its numerous seeps and springs, and Navajo Creek with its 

perennial flow being preferred. Other areas could be occupied only 

for short periods during the few months of summer or winter precipita

tion (Kelly 1964:7). A seasonal cycle begins in the fall with trips 

to the plateau areas to collect yucca fruit and pinenuts and to hunt 

deer. With the approach of summer, these groups would return to the 

home base at the foot Qf the plateau to harvest seeds and berries 

(Kelly 1964:22). Among the Kaiparowits band a similar pattern Qf 
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settlement and land utilization was probably followed, but specific 

data are lacking (Kelly 1964:147). These activities compare closely 

to the generalized seasonal cycle described by Steward (1938:19-20) 

for Great Basin Shoshonean groups. 

Navajo 

The Navajo are part of the Southern Athabaskan group who 

migrated into the Southwest sometime prior to Spanish contact. The 

precise date, or even an approximate date of their arrival still 

remains undetermined. Discussions of this problem can be found in 

Gunnerson (1956), Gunnerson and Gunnerson (1971), and Hester (1962). 

Vogt (1961:279) places the arrival of the Apacheans in the Southwest 

at somewhere between 400 and 900 years B.P. (A.D. 1050-1550). The 

earliest historical identification of a group called the "Navajo 

Apaches" is in 1630 in the chronicles of Spanish explorer Fray Alonso 

de Benavides. At that time, he found this group to be subsisting by 

hunting and farming, the latter of which was learned from the Pueblos 

(Vogt 1961:291). Population size, the nature of the Navajo-Pueblo 

relationship, and the details of Navajo subsistence practices at that 

time are impossible to further characterize (Vogt 1961:291). The 

Navajo appear to have undergone continuous acculturation since their 

arrival in the Southwest as evidenced in the numerous elements of 

Pueblo, Spanish, and Anglo-American culture acquired over the 

centuries. 

The period between 1630 and 1846 when the United States 

acquired the Southwest from Mexico was a time of continuous borrowing 
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of both Pueblo and Spanish-Mexican culture elements by the Navajo. 

Following the Pueblo Revolt of 1680, there developed a close relation

ship between the Pueblo people and the Navajo when refugees from the 

Pueblos are said to have resided with the Navajos. By 1846 horses and 

sheep had become an integral part of the Navajo economy, and the horse 

had provided the Navajo with considerable military superiority (Vogt 

1961:293). Navajo culture in 1846 appears to have contained most of 

the elements that are known in the ethnographic present: the live

stock complex, weaving, pottery making, hunting and gathering, agricul

ture, and a settlement pattern consisting of widely scattered hogan 

clusters containing a variety of hogan types, summer shades, 

sweathouses, and corrals (Vogt 1961:303). 

At the beginning of the Anglo-American period (1846-present) 

the Navajo were persistently raiding settlements, confiscating cattle, 

and killing settlers and pueblo farmers, all of which eventually pro

voked several military expeditions against the Navajo, resulting in 

their capture in 1846 and removal of a large part of the population to 

Fort Sumner, New Mexico for four years (Vogt 1961:312). After release 

from Fort Sumner with the signing of a treaty in 1868, the Navajo were 

allowed to return to a portion of their previously occupied territory 

in what is now northeastern Arizona and northwestern New Mexico. Over 

the decades, their reservation has been gradually increased in area 

from its original 3; million acres to 15 million acres following 

territorial expansion and a tremendous growth in population (Kluckhohn 

and Leighton 1946:11). The reservation presently covers a large area 
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of northwestern New Mexi co, and northeastern Ari zona to May'b le Canyon 

and north into Utah to the San Juan River. 

According to Adams (1971:79), Navajo settlement patterns are 

largely determined by the proximity to cornfields, even though they 

may be only a few acres in size, and he likens their settlement 

pattern to the dispersed pattern of settlement in the Anasazi area 

during Pueblo II, prior to the process of nucleation. 

Although the Navajo vie with the Hopi for being among the most 

extensively studied Indian groups in North America, Navajo subsistence 

has been largely ignored. With the Navajo being such relatively 

recent arrivals in the Southwest, one problem in studying these 

aspects of Navajo culture is in determining which features are aborigi

nal and which are acquired. The Navajo are perhaps best characterized 

by "a continuing process of adaptation to new peoples and new environ

ments" (Adams 1971:77). It is clear the the Navajo agricultural 

complex is Pueblo derived and the livestock complex is of Spanish, Mex

ican, and American orgin. Hunting and the collection of native plants 

for food probably closely approaches aboriginal practices, but they 

certainly reveal many pueblo influences. 

Hopi 

The Hopi are sedentary agriculturalists belonging to the 

regional groupings of Western Pueblo, which, in addition to the Hopi, 

include the Zuni, Acoma, Laguna, and the Tewa-speaking village of 

Hano, which is incorporated into the Hopi villages. Linguistically, 

the Hopi are Uto-Aztecan and are not related to the speakers of the 
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Keresan languages of the other Western Pueblo groups or to the 

Penutian-speaking Zuni (Eggan 1950:2-3). At the present time the Hopi 

occupy 12 villages on and around the base of three sandstone mesas 

which are southwestward extentions of Black Mesa. On the easternmost 

mesa, First Mesa, are the villages of Walpi, Sichomovi, the 

Tewa-speaking village of Hano, and at its base is the more recently 

founded village of Polacca. On Second Mesa are the villages of 

Mishongnavi, Shipaulovi, and Shongopavi. Third Mesa, the westernmost 

mesa, is the location of the ancient village of Oraibi with the more 

recently founded villages of Hotevilla, Bakavi, and New Oraibi, all a 

result of political factions in Oraibi at about the turn of this centu

ry. The village of Moenkopi, which had long been a seasonal farming 

village for Oraibi, became a permanent village in the 1870s. 

That the Hopi are at least in part the direct descendants of 

the Kayenta Anasazi is almost indisputable. Although the archaeologi

cal record ends about A.D. 1300 in the northern portion of the Kayenta 

area, the sequence continues past A.D. 1300 in the Hopi region and 

directly into what is distinctly proto-Hopi. The continuum in the 

ceramic record has been discussed by Watson Smith (1971:67-70) in his 

report on the Awatovi ceramics. Colton (1939) had originally distin

guished the Hopi region as the Tusayan branch on the basis of some sub

tle differences in the ceramic technology of some late types, but 

Smith (1971:67-70) determined the differences to be negligible and 

considers the Tusayan branch to be included within the Kayenta branch. 

In the Hopi region, the Pecos classification continues into the 
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historic period with Pueblo IV and V. During· Pueblo IV, A.D. 1300 to 

1600, sites increase in size, probably as a result of an influx of pop

ulation first from the San Juan area to the north and slightly later 

from the Winslow region to the south (Eggan 1950:124). Pueblo V, A.D. 

1600 to present, is without major population shifts, but is a time of 

internal disorganization and stress brought on by the Spanish presence 

and raids by neighboring Indian groups. 

The Hopi were first contacted by the Spanish in 1540 by a 

small party sent west from Zuni by Coronado. Th·is party is reputed to 

have destroyed the village of Kawaiokuh on Antelope Mesa in order to 

gain the submi.ssion of the Hopi (Bartlett 1934). After this incident, 

the Hopi were only occasionally contacted by the Spanish until 1628 

when missionary activity began with the founding of three missions and 

two visitas. At the time of the Spanfsn contact, there were said to 

be seven villages: Kawaiokuh, Awatovi, Sikyatki, Walpi (Kisakovi), 

Mishongnovi, Shongopovi, and Oraibi (Bartlett 1934). 

The Pueblo Revolt in 1680 saw expulsion of the Spanish from 

all of the Southwestern Pueblos including the Hopi villages. At this 

time the Franciscan Mission at the village of Awatovi was destroyed. 

The decades following were ones of considerable unrest at ·which time 

Awatovi, which had been rebuilt, was destroyed and abandoned once 

again. Some of the other villages moved from below the edges of the 

mesas to their present mesatop locations, and Eastern Pueblo immi-

grants from the Rio Grande Valley were received and allowed to settle 

on First and Second Mesas. The various details of Hopi history are 
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The relatively isolated geographical situation of the Hopi 

villages, along with their conservatism and their resistance to Europe

an and American influences, has resulted in their maintenance of a 

greater independence and preservation of traditional culture than the 

other pueblos. 

The primary determining factors in the location of the Hopi 

villages are their proximity to fields and water supplies (Hack 

1942:18). The largest springs in the region are located along the 

cliffs of the mesas on which the villages are built, and the fields 

are located between the mesas in the valleys which are watered by run

off from the extensive drainage basin of Black Mesa to the north (Hack 

1942:18). 

Although the Spanish contact introduced new plant foods into 

the Hopi economy, they were quickly adapted to the aboriginal farming 

techniques, which continues to be practiced. Various studies of this 

aspect of Hopi subsistence have been published by Bradfield (1971), 

Forde (1931), and Hack (1942). The other subsistence activities of 

hunting and the co11ection of wild food plants have decreased, but 

some ethnographic documentations of these practices have been 

published by Beaglehole (1936), and Whiting (1939). 



CHAPTER 3 

KAYENTA ANASAZI SUBSISTENCE STRATEGIES 

Because this investigation examines the relationship between 

settlement patterns and one aspect of subsistence, it will be useful 

to summarize the existing data on Kayenta Anasazi subsistence strate

gies. Current knm'lledge of Kayenta sUbsistence strategies is based on 

archaeologically recovered plant and animal remains from prehistoric 

Kayenta sites and supplemented by historic and contemporary ethnograph

ic information on the subsistence practices of the Hopi, Navajo, and 

Southern Paiute. Because the archaeological data now provide only a 

minimal record of prehistoric Kayenta sUbsistence practices, the 

regional ethnographic data, particularly that of the Hopi, provide the 

majority of data for the reconstruction of Kayenta subsistence 

patterns. 

Archaeological Evidences 

Plant Remains 

Many of the archaeological investigations in the Kayenta 

region were conducted before the current period of ecological inter

est, and the lack of good archaeological subsistence data' is partly a 

product of these historical circumstances. These earlier investiga

tions occurred during a stage in Southwestern archaeology that 

29 
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concentrated on recovery of artifactual materials from spectacular 

cliff dwellings a~d dry cave sites. Also, attempts were being made to 

rough out a developmental sequence for Southwestern prehistory. 

Emphasis was placed upon the collection of museum quality specimens 

such as baskets, sandals, textiles, and fine examples of painted 

pottery. With few exceptions, little thought was given to subsistence 

remains, particularly faunal remains, and much less to their recovery 

and examination in any quantitative sense. In retrospect, Fewkes 

(1898) and Harshberger (1896) now appear to have been far ahead of 

their time in their early interests in the identification of archaeo

logical botanical materials. The fact that many of the investigated 

dry cave and cliff dwelling sites are either Basketmaker or Pueblo III 

occupations ~as also lead to a considerable temporal bias of what 

subsistence data was recovered. 

Corn Zea mays, was unquestionably the most important of the 

three domesticates cultivated by the Kayenta Anasazi. This plant was 

introduced into the Southwest from the south and is thought·to have 

been cultivated in certain areas by 5600-4000 B.C. as revealed in de

posits in Bat Cave, New Mexico (Dick 1965). Once corn became estab

lished as a Southwestern staple, genetic changes continued to occur as 

new racial varieties were introduced from Mexico which continued to 

alter the morphological characteristics of Southwestern corn varieties 

(Cutler 1966). 

Data on corn remains from the Kayenta region are scattered in 

various site reports and report appendices. Evidence of corn has been 
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recovered at nearly all dry cave or cliff dwelling sites as well as 

many open sites dating from Basketmaker times onward. In discussing 

plant remains from the sites of Betatakin and Kiet Siel, Cutler and 

Blake (n.d.) state that the major Basketmaker corn in the Kayenta 

region was a 12- to 14-row yellow flint with some flour corn, both of 

which show a wide color variation. All of these are considered to be 

the Pima-Papago race (Anderson and Cutler 1942; Cutler 1966) which is 

divided into three races: Onaveno, a flint corn; Mais Blando, a flour 

corn; and an eight-rowed cor'n which occurs as either flour or flint 

variety. Some early small-cobbed Basketmaker corn was also present 

and persisted throughout the prehistoric period. A change from flint 

to flour corn, which is strongly evidenced in the Mogollon area, is 

not so evident in the Pueblo area, but the intrusion of an element of 

Fremont dent corn into northern Arizona is in evidence in Pueblo III 

times (Cutler and Blake n.d.:5). Changes in corn in the form of 

altered clinical distributions of morphological traits are discussed 

by Cutler (1966). A synthesis of Southwestern corn from its early 

introduction to the present, discussing its classification, develop

ment, and distribution is yet to be written. Comprehensive discus

sion of corn for the entire New World has been recently published by 

Magelsdorf (1974), but this does not treat the American Southwest in 

any detail. 

The earliest beans found in the Southwest are also from Bat 

Cave, New Mexico, in prepottery levels dating between 1000 and 600 

B.C. (Dick 1965:98-99; Smith 1950:163). These are identified as the 
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common bean (Phaseolus vulgaris) which is also found in Tularosa 

Cave in pre-A.D. 1 contexts (Cutler 1952). Beans are one of the least 

often encountered food remains in Southwestern archeological sites, a 

situation that holds especially true for the Kayenta area. Kaplan 

(1956) and Whiting (1939) suggest this may be due to the fact that 

most of the processing,. threshing of the beans from their shells, may 

be done away from the occupation area. 

Beans do not appear in the Kayenta region of the Anasazi area 

until Basketmaker II (ca. A.D. 500) (Kaplan 1956:207; Winter 1974:91), 

this being the common bean, P. Vulgaris. So far, neither lima nor 

tepary beans are known from the Kayenta area. However, all three 

beans are known from early Pueblo contexts nearby at Alkali Ridge 

(Brew 1946) in southern Utah, and teparies are known from the Durango, 

Colorado area by A.D. 760 (Carlson 1963). The sample of beans from 

Kayenta sites is minute by comparison to that of corn, and future 

recovery of archaeological beans will most certainly alter present 

chronological and spatial distributions and some of the existing inter

pretations. The inventory of beans from Kayenta sites listed by 

Kaplan (1956) stands virtually unchanged since its publication. 

The three species of squash cultivated aboriginally by the 

Kayenta Anasazi are Cucurbita pepo, C. mixta, and C. moshata 

(Cutler and Whitaker 1961). C. pepo is the earliest species in the 

Southwest, occurring in Bat Cave deposits dated at 2000 to 3000 B.C. 

(Dick 1965) and in Tularosa and Cordova caves by 300 B.C. (Cutler 

1952). This species is present in the Kayenta area by Basketmaker 
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times (Kidder and Guernsey 1919; Guernsey and Kidder 1921). C. mosh

ata entered the Southwest by about A.D. 700 and is established in the 

Kayenta area by A.D. 1100 (Cutler and Whitaker 1961). A listing of 

cucurbit material from Kayenta sites as well as other areas is pro

vided by Cutler and Whitaker (1961), and more recent data do not alter 

the dating and distribution of cucurbits in the Kayenta region. 

Remains of potentially edible wild plants have been recovered 

from sites of various ages in the Kayenta region. These are usually 

the seeds, fruits, nuts, and stems. Other plant parts known to be of 

use only in the manufacture of material culture are not considered. 

Table 1 presents the existing published data on wild plant remains 

from Kayenta sites. The presence of these plants or plant parts does 

not necessarily prove their use,as food as they could have been intro

duced into the site deposits by rodents or come from plants growing 

near or on the site. However, most specles and plant parts correlate 

well with known ethnobotanical uses. 

Animal Remains 

Animal bone has been recovered from many of the excavated 

sites in the Kayenta region, but usually only in surprisingly small 

quantities. An examination of the literature containing information 

on faunal remains reveals that the presentation format for this data, 

until very recently, has been inconsistent and is largely not useful. 

for intersite comparisons. Furthermore, there are no systematically 

excavated large strat~fied sites that might reveal trends or changes 

in species utilization through time. The only quantitative treatment 



Table 1. Wild plant remains from sites in the Kayenta region 

Site 

White Dog Cave 

Cave I 
K i nb i ko Canyon 

Cave 2 
Kinbi ko Canyon 

Woodchuck Cave 

Sand Dune Cave 

Az 0:7:134 

Az 0:7:135 

Az 0:11:73 

Period 

Basketmaker 

Basketmaker 

Basketmaker 

Basketmaker II 

Basketmaker I I 

Oinnebito 

Oinnebito 
phase (A. O. 
875-975 ) 

Wepo phase 
(A. O. 1000-. 
1050) 

Species Recovered 

Pinus edulis (nuts) 
Oryzopsis hymenoides (seeds) 
(Guernsey and Kidder 1921) 

Pinus edulis (nuts) 
Coreocarpus sp. (1 peck 
of seeds} 
(Kidder and Guernsey 1919) 

Pinus edulis (nuts) 
Quercus sp. (acorns) 
(Kidder and Guernsey 1919) 

Quercus (acorns) 
Junipersus sp. (seeds) 
(Lockett and Hargrave 1953) 

Cucubita sp. (rind & stem) 
Chenopodium sp. (seeds) 
Helianthus sp. (seeds) 
Ephedra sp. (seeds) 
Yucca sp. (pod) 
"[NUsl)aum 1922) 

Yucca baccata 
O~untia sp. 
Plnus edulis 
Cleome/Polonisia 
Chenopodium sp. 
Portulaca sp. 
Bouteloua sp. 
(Minnis and Ford n.d.) 

Yucca baccata 
Opuntia sp. 
Pinus edulis 
Prunus sp. 
(Minnis and Ford n.d.) 

Juniperus osteosperma 
(Minnis and Ford n.d.) 

34 
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Table 1. Wild plant remains from sites in the Kayenta region continued 

Site 

Ruin One 
Marsh Pass 

NA 7486 
Glen Canyon 

Betatakin and Kiet 
Siel, Tsegi Canyon 

RB Site 586 

Period 

Pueblo II-III 

Pueblo II-III 

Pueblo I-III 
(mostly Pueblo 
I II) 

Pueblo III 

Species Recovered 

Grass seed 
(Kidder and Guernsey 1919) 

Yucca sp. (leaf, flower 
sta 1 k) 
(Cutler 1964) 

Juniperus sp. 
Pinus edulis 
Ephedra viridis 
Oryzopsis hymenoides 
Phragmites communis 
Scirpus acutus 
Allium sp. 
Yucca angustissima 
Y. baccata 
Y. harrimani ae 
Agave sp. 
Quercus gambe 1 i 
Berberis fremonti 
Cleome serrulata 
Ammelanchier utahensis 
Echinocereus engelmanii 
Opuntia polyacantha 
Lycium sp. 
(Cutler and Blake n.d.) 

honeydew 
unidentified grass seed 
Amaranthus sp. 
Chenopodium sp. 
Suaeda sp. 
Malva sp. 
j5"Q"Iygon i um sp. 
Celtis sp. 
(Jones 1945 a) 
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Table 2. Mammal and bird species occurring in Kayenta archaeological 
sites* 

MAMMALIA 

Order Chiroptera 

Order Lagomorpha 
F ami ly Lepori dae 

Lepus sp. 
Le1us californicus 
Sy vi1agus sp. 
Sylvilagus audubonii 

Order Rodentia 
Family Sciuridae 

Marmota sp. 
Cynomys sp. 
Citellus sp. 
C. spilosoma 
C variegatus 
C.lateralis 

Eutami as sp. 

Family Geomyi dae 
Thomomys sp. 

Family Heteromyidae 
Perognathus sp. 
P. hispidus sp. 
Dipodomys sp. 
D. merriami sp. 
D. spectabil i s 
D. ordii 

Family Crecetidae 
Peromyscus sp. 
P. boyli1 
Neotoma sp. 
N. a 161 gu 1 a 
N. cinerea 

bats 

hares 
black-tailed jackrabbit 
rabbits 
desert cottontail 

marmot (woodchuck) 
prairie dog 
squirrel 
spotted ground squirrel 
rock squirrel 
golden-mantled ground 
squirrel 
chipmunk 

pocket gopher 

pocket mouse 
hispid pocket mouse 
kangaroo rat 
Merriamls kangaroo rat 
banner-tailed kangaroo rat 
Ordls kangaroo rat 

mouse 
brush mouse 
\\Oodrats 
white-throated wood rat 
bushy-tailed wood rat 
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Table 2. Mammal and bird species occurring in Kayenta archaeological 
sites continued 

Order Carni vora 
Family Canidae 

Canis sp. 
c:-ratrans 
C. lupus 
C. familiaris 
Urocyon cineroargenteus 

Famly Procyonidae 
Procyon lotor 

Family Muste 1 i dae 
Mustela frenata 
Spilogale sp. 

Family Felidae 
Lynx rufus 

Order Artiodactyla 

AVES 

Family Cervidae 
Odocoileus hemionus 
O. virginianus 

Family Antilocapri dae 
Antilocapra americana 

Family Bovidae 
Ovis canadensis 

Fami ly Anatidae 
Anas platyrhynchos 

Family Cathartidae 
Cathartes aura 

Family Accipitridae 
Buteo jamaicensis 
Aquila chrysaetos 

Fami ly Falconidae 
Falco sparverius 

dogs and coyotes 
coyote 
gray wolf 
domestic dog 
gray fox 

raccoon 

long-tailed weasel 
spotted skunk 

bobcat 

black-tailed or mule deer 
white-tailed deer 

pronghorn antelope 

bighorn sheep 

mall ard 

turkey vulture 

red-tai led hawk 
golden eagle 

sparrow hawk 
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Table 2. Mammal and bird species occurring in Kayenta archaeological 
sites continued 

Family Meleagrididae 
Meleagris gallopavo 

Family Strigidae 
Otus sp. 
BUbO virginianus 

Fami ly Apodidae 
Aeronautes saxatalis 

Family Psittacidae 
Ara sp. 

Family Picidae 
Co 1 aptes cafer 

Family Corvidae 
Aphelocoma coerulescens 
Corvus corax 
C. brachyrhynchos 
Gymnorhinus cyanocephala 

F ami ly Icteri dae 
Agelaius phoeniceus 

Family Phasianidae 
Odontophorinae sp. 

turkey 

screech owl 
great horned owl 

white-throated swift 

macaw 

red-shafter flicker 

scrub jay 
common raven 
common crow 
pinyon jay 

red-winged blackbird 

quail 

*Sources: Ambler, Lindsay, and Stein 1964; Anderson 1969b; Douglas 
1972, 1976; Hargrave 1968, 1969, 1970; Kidder and Guernsey 
1919; Lindsay and others 1968; Locket and Hargrave 1953; 
Long 1966. 



39 

of animal bone from the Kayenta region is found in the recent publica

tions of the Black Mesa Archaeological Project (Douglas 1972, 1976), 

and at this point they still are dealing with a small sample of 

materi a 1. 

Due to -the inconsistent treatment of faunal remains from the 

Kayenta region, a synthesis of the role of native animal species in 

Kayenta subsistence patterns is not possible. Table 2 is a composite 

listing of species occurring in Kayenta sites for all time periods. 

The better represented time periods are Pueblo II and III with Pueblo 

I virtually unknown. The species listed are not all necessarily food 

animals; some may have been utilized solely for their skins or feath

ers, and others, especially small rodents, may be intrusive. A note

worthy occurrence is that of the woodchuck, Marmota sp., from the 

Basketmaker II site of Woodchuck Cave (Lockett and Hargrave 1953). 

This species is not considered to be a native to the Kayenta region 

but may have had a wider distribution in Basketmaker times, which 

brought it as far as the Kayenta-Marsh Pass region. Dogs (Canis 

familiaris) are present but were probably not relied on for food. 

Bird bones are notably absent from Kayenta sites; most of the 

bird species listed in the table have been identified from feathers 

from Sand Dune Cave, which has an occupation beginning during Basket

maker II (Hargrave 1968). Many of these birds are sc'avengers or preda

tors, and the recovered feathers were frequently part of some item of 

material culture. Although Kidder and Guernsey (1919; Guernsey and 

Kidder 1921) noted, an absence of turkey remains iri their Basketmaker 
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II sites, there is considerable evidence of their use in Sand Dune and 

Woodchuck Caves (Hargrave 1968; Lockett and Hargrave 1953). Hargrave 

(1939) suggests that by Pueblo III turkeys were domesticated by the 

Kayenta Anasazi as they occur in abundance at Kiet Siel. Enclosures 

containing droppings and feathers in other areas of the Southwest are 

further evidence that turkeys were being kept (Reed 1951). For the 

adjacent Mesa Verde area, OIBryan (1950:101) has speculated that tur

keys may have been raised only for feathers in earlier phases of the 

Mesa Verde branch, but after about A.D. 900 were utilized for food. 

Hargrave (1965) has speculated that in Mesa Verde they may have been 

eaten as suggested by the absence of articulated turkey skeletons and 

the presence of butchering marks on some of the bones. The macaw 

(Ara sp.) is known from late Pueblo III occupation at Kiet Siel 

(Hargrave 1970), but is not considered a food animal. 

Human Coprolite Analysis 

Coprolite analysis for the Kayenta area is thus far limited to 

the analysis of 16 coprolites from Inscription House, a late Pueblo 

III-(Tsegi phase) cliff dwelling in the Navajo Creek drainage. Most 

of the dietary/subsistence data from this analysis is in the form of 

identifiable seeds or seed parts. The domesticated plants represented 

are corn (Zea mays), beans (Phaseolus vulgaris), and cotton seeds 

(Gossypium hiristum punctatuum) (Fry and Hal~ n.d.:5). Wild plant 

seeds are drop seed (Sporobolus sp.), an unidentified grass, ground

cherry (Physalis sp.), hackberry (Celtis sp.), Indian rice grass 

(Oryzopsis hymenoides), panicum (Panicum sp.), peppergrass 
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(Lepidium montanum), purslane (Portulaca lanceolata), squawbush 

Rhus trilobata), sunflower (Helianthus sp.), and charred seed 

fragments (Fry and Hall n.d.:5). Cactus spines and epidermis, uniden

tified plant fiber and stems, hair, feather, bone, and insect frag

ments also were identified. This confirms the consumption of wild 

plant species along with domesticated plant foods, but it is too small 

a sample to allow any quantitative statement about consumption 

patterns. 

Other Evidences 

Other indirect evidences of Kayenta subsistence activities are 

found in technology, architecture, agricultural structures, water con

trol devices, and settlement patterns. At the end of Basketmaker II 

there is an abrupt shift from the use of the atlatl to the use of the 

bow and arrow, and at the same time, ceramic technology is introduced. 

These changes undoubtedly had far reaching effects on food procure

ment, preparation, and storage. As yet we have no way of measuring or 

quantitatively analyzing the net effect of these technological 

changes. From this point onward, there is a steady increase in 

efficiency in food processing and production as seen in the increased 

specialization in material culture. 

In the realm of architecture, there is a use of specialized 

storage pits or structures throughout the Kayenta sequence. These 

features change in form along with other architectural developments, 

increased efficiency of food production, and increased population, 

which required greater storage capacities. Surface storage structures 



42 

develop about Pueblo I times; however, underground storage pits con

tinue in use during Pueblo II and Pueblo III. Specialized areas for 

the processing of corn become formalized by Pueblo II times,.and these 

structures are clearly identifiable in the archaeological record. 

Agricultural structures in the form of linear borders, 

terraces, and water control devices have been described for a number 

of sites in the Glen Canyon region, including Beaver Creek agricu ltur

al community (Lindsay 1961), Creeping Dune irrigation site (Sharrock, 

Dibble, and Anderson 1961), NA 7540 (Lindsay and others 1968), and NA 

7940 (Ambler and others 1964). Water control devices in the form of 

check dams and reservoirs were noted by Kidder and Guernsey (1919) in 

Long House Valley. All of these mentioned remains of agricultural 

structures date to Pueblo III and point to an increasing sophistication 

of agricultural and water control techniques. 

Lindsay (1969:213-66) has made some generalized 'observations 

on the settlement patterns of the better known Pueblo II and Pueblo 

III time periods in the Kayenta sequence. He observed that the Pueblo 

II population was uniformly and densely spread over the Kayenta 

region, these small sites consisting of structures of several rooms, 

seldom exceeding 10 units that mayor may not have kivas. They are 

situated close to arable land but usually slightly higher than the 

farm plots, dunes or sandy ridges seemingly being preferred site loca

tions. At A.D. 1150 there is an abandonment of peripheral areas of 

the Kayenta region coincident with an episode of erosion. By A.D. 

1200, there is a process of accretion and village growth which by A.D. 
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1250 consolidates the population into larger communities consisting of 

villages of from 10 to 300 rooms. These villages are located at great

er distances from fields, often central to many field locations. Site 

locations are at the margins of valley floors, at confluences of drain

ages, at cliff bases, in alcoves with sheltering overhangs, or on 

prominent terrain features. These large communities were the final 

expression of Kayenta settlement patterns before abandonment of the 

region at about A.D. 1300. 

Although site surveys have been conducted in some regions of 

the Kayenta area, there are as yet no comprehensive surveys of settle

ment location in relation to environmental variables through time. 

Most of the extant surveys are inventories and do not thoroughly inte

grate that locational data into the ecological system of which they 

were a part, accounting for such features as arable land, availability 

of wild plant resources, topography, and water resources. Studies of 

this kind are currently being undertaken on Black Mesa and in Long 

House Valley and should-add appreciably to our understanding of 

subsistence in relation to settlement location. 

Ethnographic Evidence: Ethnohistoric 
Subsistence Practlces in the Kayenta Region 

This section examines the aboriginal subsistence strategies of 

the historic inhabitants of the Kayenta region, the Hopi, Navajo, and 

Southern Paiute as best as they can be delineated from the often 

meager ethnographic data. It focuses on what are considered to have 

been the aboriginal agricultural practices and uses of wild plants and 
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animals for food as documented in the ethnographic literature. Post

contact subsistence practices, cultivation of European food plants, 

livestock herding, and wage work are not considered, although they 

have clearly contributed to the alteration of the aboriginal pattern. 

The literature on subsistence practices of these three groups is high

ly variable and often incomplete, and in all cases it is strictly 

descriptive and qualitative. 

The ethnographic data on regional subsistence patterns also 

reveals certain biases according to the theoretical orientations of 

the time it 'was collected. Most research among the Hopi, Navajo, and 

Southern Paiute was oriented toward things other than subsistence pat

terns, and any documentation of subsistence activities was only the 

most qualitative of observations. This same problem holds true of the 

ethnobotanical literature. There are adequate descriptions of those 

plants and plant parts that were utilized as food and how they were 

prepared, but nothing is known of their proportion in the diet, how 

much time was expended in their collection and processing, or how much 

of a harvest was stored. It is unfortunate that this is also the case 

with most of the agricultural data. However, the work of Bradfield 

(1971) on Hop i agricu lture and current research underway by Russe 11 

(1976) on Navajo agriculture shows considerable promise in helping to 

understand more about aboriginal agriculture in terms of field 

production, labor, and other quantitative aspects. 

The material in this section is organized first into major 

categories of subsistence practices, agriculture, wild plant foods, 
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wild anima~ foods, and food storage techniques. Within each of these 

categories the practices of the specific ethnic groups are discussed 

as well as they are known. 

Agricultural Practices 

Hopi. Hopi agricultural techniques have been discussed by 

various authors beginning with Stephen's journal (Parsons 1936), writ

ten just before the turn of the century. In 1918 Hough briefly de

scribed Hopi agricultural methods, Forde (1931) published an article 

on agriculture and land ownership, and in several publications Whiting 

(1936, 1937, 1939) discussed agriculture and more specifically Hopi 

food crops. Hack (1942) examined agriculture and the physical basis 

for its success, and most recently Bradfield (1971) has investigated 

several specific problems relating to agriculture in the Oraibi 

Valley.-' 

The agricultural techniques practiced by the Hopi today, with 

the addition of a number of introduced plants, appears to be essential

ly the same as practiced at the time of contact. The continuing suc

cess of Hopi agriculture in what appears to be such an inhospitable 

environment is testimony to their intimate knowledge of the physio

graphic process of the region, the most important being the knowledge 

of where to most advantageously locate fields. Hack (1942:26) classi

fies Hopi agricultural fields into four major groups based on their 

source of moisture and numerous subgroups according to their location 

and soil type. Hack's classification of Hopi fields is utilized in a 
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model of prehistoric field location and is thoroughly described in 

Chapter 6. 

The food plants cultivated by the Hopi since prehistoric times 

are corn, beans (kidney and tepary), and squash. Of possible pre

Spanish origin are the sunflower, lima bean, and aztec bean. A great 

variety of introduced fruits and vegetables are now cultivated under 

abori ginal methods by the Hopi, the most important of which are listed 

be 1 ow accord i ng to percent of total farmland used for each crop (Hack 

1942:19): 

Corn 72.0% 
Peaches 8.9% 
App les 1.5% 
Apricots 2.8% 
Melons 2.6% 
Beans 8.7% 
Garden 0.1% 
Idle 2.8% 

Hopi corn is adapted to the specialized growing conditions of 

the Hopi region so that it can be planted at a depth of 10 to 15 inch

es and when full-grown reaches a height of three or four feet (Hack 

1942:20; Collins 1914). Planting is done with digging sticks, 10 to 

20 seeds being planted in each of of many arranged holes in widely 

spaced rows. About a dozen plants may break the surface giving a 

bushy appearance to the plants which remain this way. until maturity 

(Forde 1931:39-91). 

Whiting (1939:67-70) describes three basic varieties of corn, 

of which there are numerous subvarieties. These are flour corn, sweet 

corn, and flint corn. Flint corn is rarely grown now; however, sweet 
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corn is grown in small quantities by every family. It is baked and 

eaten or strung and dried for winter storage. Flour corn is most com

mon and occurs in a vast number of varieties that are named according 

to color and size. Corn that is stored may be prepared in a variety 

of ways (Beaglehole 1937). After it is shelled it is usually ground, 

although the kernels may be soaked and made into hominy. Corn that is 

not eaten green during the growing season is gathered in the fall, 

husked, dried, sorted, and stacked like cordwood in special places for 

corn storage. It is the custom that one year's corn is held over in 

case of crop failure, but this is not widely practiced. 

The four kinds of beans--kidney, tepary, lima, and aztec--all 

have numerous varieties classified according to color. They may be 

cooked fresh or dried and stored. The cultivated squash or pumpkin is 

the striped cushaw, which is boiled or baked for immediate consumption 

or cut into long spiral strips and dried for storage (Whiting 1939). 

Cultivated sunflower seeds are roasted and eaten, but the prehistoric 

use of this plant has not been verified (Whiting 1939; Heiser 1945, 

1951). 

Beeweed, beebalm, and wild potato are edible wild plants that 

are encouraged or semicultivated. These usually grow as weeds in the 

cultivated fields, and some are used, but most are allowed to go to 

seed rather than being pulled (Whiting 1939:16-17). 

Navajo. The Navajo have been practicing agriculture at 

least since the time of the first mention of "Navajo Apaches" who were 

known as skilled farmers, the word "Navajo" being translated as 
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meaning "large cUltivated fields" (Vogt 1961:292). Navajo agricultur

al practices are considered to have been acquired from the Pueblo Indi

ans, and since the time of contact with Europeans the Navajos have 

continued to adopt new techniques and new plants from all the cultures 

with which they have been in contact. Most of the same introduced 

plants adopted by the Pueblos have also been accepted by the Navajo 

farmers, and in some areas they have adopted the plow, mechanization, 

and irrigation. The most aboriginal type of agriculture practiced by 

the Navajo is that of dry farming or floodwater farming similar to 

that practiced by the Hopi and described later in Chapter 6. Navajo 

consider that agriculture is their most fundamental and necessary sub

sistence activity taking precedence over livestock raising (Adams 

1963:123; Hill 1938:18). Adams (1963:123) found that traditional agri

culture is practiced in the Shonto area, the major crop being corn, 

with melons and squashes being raised in subsidiary patches nearby. 

Russell (1976) is currently pursuing a study of these agricultural 

techniques in the Shonto region, but data are not yet available. 

Landgraf (1954) briefly discussed Navajo agriculture in the Ramah area 

of New Mexico, and HillIs (1938) treatment of Navajo agriculture lacks 

any regional consistency, drawing on informants from widespread areas 

of the reservation. 

As is the case with the Hopi, a precise understanding of local 

conditions is necessary to determine where fields should be located. 

Hill (1938:20) listed four locations for fields farmed by aboriginal 

techniques: (1) Along perennial and intermittent stream courses, 
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(2) on slopes below escarpments, (3) on flood plains of ephemeral 

streams, (4) on alluvial fans at mouths of streams. He further noted 

that soils of sandy loam are preferred so that they do not dry out too 

fast. These four field classes clearly fall into Hack's (1942:26) 

classification of field locations. Landgraf (1954:59) discusses field 

locations for the Ramah area and divides them into fields watered by 

surface runoff or underground moisture and fields dependent upon rain

fall. He found that the preferred areas in this region were in the 

first category in slope areas below mesas. 

Hill (1938:26) found the four main crops raised by the Navajo 

to be corn, melons, squash, and beans. These four furnished over 50 

percent of the food supply, corn being the most important of the four. 

Corn and bean acreages comprised 92 percent (55 percent corn, 37 per

cent beans) of the cultivated area in the Ramah region with the remain

der being oats, squash, wheat, alfalfa, potatoes, sorghum, chili 

peppers, melons, and other kinds of garden vegetables (Landgraf 1954: 

58-60) • 

Navajo techniques of planting and cultivation are described by 

Hill (1938:30-37). Corn is planted with digging sticks in hills with 

clusters of 5 to 15 seeds. Melons are planted in separate patches 

from the corn. Squash is planted in hills between the rows of corn, 

with the melons, or in separate patches. Beans are most often planted 

between the rows of corn. Cultivation during the growing season 

consists of hoeing, weeding, and picking cutworms from around the 

roots of the corn stalks. No wild plants are known to be cultivated, 
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but in the Canyon del Muerto and Canyon de Chelly areas of eastern 

Arizona yucca plants were guarded against damage from livestock with 

brush fences (Hill 1938:37). 

Southern Paiute. Agriculture, not ordinarily considered an 

important element of Southern Paiute subsistence, has apparently con

tributed to their subsistence pattern since precontact times. Euler 

(1966:111-12) notes that in 1776 the Escalante party observed Pauite 

corn patches and irrigation ditches along Ash Creek, a tributary of 

the Virgin River in Southern Utah, and ~e also points out that in 1826 

Jedediah Smith observed Paiute farming along the Colorado River. In 

the 1840s and 1850s, Paiute farms were seen along washes in southwest

ern Utah (Euler 1966:112). These obervations have led Euler (1966: 

112) to argue that the Southern Paiute practiced agriculture prior to 

European contact, having acquired it from the Anasazi around A.D. 

1150. 

Information on Southern Paiute agriculture relies on only a 

few informants, and it is not known how representative this is of the 

aboriginal pattern. The subject was not discussed by Kelly's (1964) 

single Kaiparowits band informant. Among the San Juan band, corn, 

beans, squash, pumpkin, watermelon, cantelope, and sunflowers were de

scribed as being planted (pumpkin, watermelon, and cantelope being his

toric introductions). One informant's father planted at Willow Spring 

in Navajo Canyon in a plot that was watered with a spring fed ditch. 

The plot was planted in the spring of the year and then left during 

the summer during the gathering of wild plant foods and returned to 

for harvest in the late summer (Kelly 1964:170). 
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The Kaibab band claim that agricu.lture reached them from the 

St. George Paiute about the middle of the nineteenth century (Kelly 

1964:39-41). Corn, squash, sunflower, and an unidentified plant that 

is probably amaranth were cUltivated. One informant described three 

200 foot square fields planted just below a spring with irrigation 

ditches leading to the plots. Crops were also planted in the bed of 

Kanab Creek, and some of the historical accounts mentioned previously 

also describe such practices. Planting of the crops was either in 

hills or in shallow basin-shaped pits about three feet in diameter and 

six inches deep. The band left the plot before the plants came up and 

returned when they became about eight inches high. Squash and 

sunflowers were planted in rows alongside the corn. The preparation, 

drying, and use of these plants is similar to techniques followed by 

the Hopi, further suggesting acquisition from the Pueblos. 

Powell (Fowler and Fowler 1971:49) observed agriculture being 

practiced by the Kaibab band of the Southern Paiute in the 1870s and 

also described cultivated patches located in the vicinity of springs, 

utilizing the spring flow for irrigation. There is no record of the 

irrigation of wild seed plots as described by Steward (1929, 1933: 

247) for the Owens Valley Paiute who excavated ditches. for irrigation 

of wild seed plots to increase the natural yield of the valley floor, 

while the practices of tilling, planting, and cultivation were not 

practiced. 

Summary. Dry farming is practiced to varying degrees by all 

three groups, being of greatest importance among the Hopi who have 



Table 3. Edible native wild plants utilized by the ethnohistoric inhabitants of the Kayenta 
region: the Hopi, Navajo, and Southern Paiute. Plants are listed by scientific 
and common names in taxonomic order following Kearney and Peebles (1964). The 
abbreviation IISpp.1I indicates that more than one species of the genera is utilized. 

Scientific 
Name 

Pinus edulis 
P. ~onderosa 
Junlperus spp. 
Ephedra torreyana 
Typha spp. 
Festuca octoflora 
Eragrostis spp. 
Phragmites communis 
Muhlenbergla spp. 
Sporobolus spp. 
Oryzopsis hymenoides 
Panicum spp. 
Echinochloa muricata 
Scirpus spp. 
Carex spp. 
Tradescantia virginiana 
Zygadenus paniculatus 
Allium spp. 
Calochortus spp. 
Yucca spp. 
Agave sp. 
Agave sp. 
Iris sp. 
~lus tremuloides 
Jaglans major 

Common 
Name 

pinyon 
ponderosa pine 
juniper 
mormon tea 
cat-tai 1 
fescue 
love grass 
reed 
muhly 
drop-seed 
Indian rice grass 
panic grass 
cockspur 
bulrush 
sedge 
spiderwort 
death camas 
wild onion 
mariposa 
yucca 
century plant 
century plant 
wil d iri s 
aspen 
walnut 

Hopi Navajo Southern 
Paiute 

x 
X 

X 

X 
X 
X 

X 
X 

X 
X 
X 

X 

X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 

References* 

1, 2, 3, 7, 9, 10, 11 
1, 10 
1-3, 10, 11 
3 
2, 10, 11 
12 
2 
2, 5, 6, 8 
2 
1-3, 7, 9, 10, 11 
1-3, 7, 9, 10, 11 
2, 4, 7 
2 
2 
10 
7 
12 
1-3, 10-12 
1-3, 7, 10-12 
1-4, 7, 9 
2 
11 
2 
10 
3 lT1 

N 



Table 3. Edible native wild plants utilized by the ethnohistoric inhabitants of the 
Kayenta region: the Hopi, Navajo, and Southern Paiute. Continued 

Scientific Common Hopi Navajo Southern References* 
Name Name Paiute 

Quercus spp. oak X X 1-3, 9, 10, 12 
Celtis reticulata hackberry X 3 
Phoradendron juni~erinum mistletoe X X 3, 7 
Comandra ~allida bastard-toadflax X X 2, 12 
Eriogonum spp. wild buckwheat X X X 2-4, 10, 12 
Rumex hymenose~alus dock, sorre 1 X 3 
R. fueginus dock, sorre 1 X 12 
Cheno~odium spp. goosefoot X X X 1-4, 10-12 
Atri~lex spp. sa ltbush X X X 2, 4, 7, 10-12 
Allenrolfea occidentalis iodinebush X 2 
Sarcobatus vermiculatus greasewood X 2 
Suaeda torrelana soapweed X X 2-3 
Amaranthus spp. pigweed X X X 1-4, 7, 9-11 
Acanthochiton wrightii X 7, 11 
~lra6111s oXlba~holaes four o'clock X 12 
OXlba~hus linearis X 12 
Cla~tonia lanceolata spring beauty X 2 
Portulaca oleracea 
P. retusa purslane X X X 2-4, 7, 10, 11 
Berberis fermonti barberry X 2 
Stanlela spp. desert-plume X X X 2, 4, 7, 11, 12 
Caulanthus crassicaulis squaw cabbage X 2 
Stre~tanthus cordatus X 12 
Stan eya spp. desert-plume X X X 2, 4, 7, 11, 12 
Lepidium spp. peppergrass X 2 
Slsymbrium spp. X X X 2-4, 9 
Descurainia spp. tansay mustard X X I, 2, 10, 12 U1 

w 



Table 3. Edible native wild plants utilized by the ethnohistoric inhabitants of the 
Kayenta region: the Hopi, Navajo, and Southern Paiute. Continued 

Scientific 
Name 

Cleome spp. 
Wislizenia melilotoides 
Ribes spp. 
Aiiie'fanchier spp. 
Rubus arizonica 
Fragaria spp. 
Rosa spp. 
Prunus spp. 
Cercls occidentalis 
Psoralea castorea 
Oa lea 1 anata 
Petalostemon candidus 
Astragalus ceramicus 

imperfectus 
Oxytropis lamberti 
Reverchonia arenaria 
Rhus tri lobata 
Ceanothus fendleri 
Vitis arizonica 
Parthenocissus vitacea 
$phaeralcea lobata 
Malvastrum coccineum 
Mentze 1 i a spp. 
Echinocereus JPp. 
Echinocactus spp. 
Mammillaria spp. 
Neomammillaria spp. 
Opunti a spp. 

Common 
Name 

Hopi Navajo Southern 
Paiute 

beeweed X 
jackass clover X 
currant X 
serviceberry X 
raspberry 
wild strawberry 
wild rose X 
chokecherry 
redbud 
scurfpea 
indigo bush X 
prairie clover 

milkvetch X 

X 
squawbush X 

wild grape 
Virginia creeper X 
copper mallow 
scarlet false mallow 
stick-leaf X 
hedg~hog cactus 1 

pincushion cactus 
fishhook cactus 
prickly-pear, cholla X 

X 

X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

References* 

3, 4, 7, 9, 10-12 
11 
1, 3, 4, 7, 10-12 
2,4, 7, 10 
2, 4 
2, 4, 10 
2, 4, 10, 11 
1, 3, 9, 10 
3, 12 
2 
4 
3 

11 
12 
7 
1-3, 7, 9, 10-12 
10 
2, 3 
4, 10 
10 
3 
2-4, 7, 10 
3, 10, 11 
2 
3 
3, 10 
1-4, 7, 9, 10, 11 

U1 

""" 



Table 3. Edible native wild plants utilized by the ethnohistoric inhabitants of the 
Kayenta region: the Hopi, Navajo, and Southern Paiute. Continued 

Scientific CORUnon Hopi Navajo Southern References* 
Name Name Paiute 

She~herdia argentea buffalo berry X 2 
Ammannia coccinea X 2 
Gaura ~arviflora X 12 
Oaucus eusillus wild carrot X 3 
Periderldia sp. X 2 
Coriandrum sativum coriander X 4, 7 
Cymopterus spp. wild celery X X X 2, 3, 9, 10, 12 
Canioselinum sco~ulorum X 12 
Pseudocymo~terus montanus X 10 
Lomatium orientale Indian root X 3 
ArctostaQhylos ~atula manzanita X X 2, 12 
Ascel~ias spp. mi lkweed X X 3, 11 
Cascuta spp. dodder X 3 
Phlox stransburyi phlox X 11 
Phacelia hetero~hylla --- X 12 
HeliotroEium convolvulaceum heliotrope X 12 
Monarda menthaefolia beeba 1m X 11 
Poliomintha incana X 4, 7, 11 
Mentha arvensis mint X X 4, 7, 12 
Lycium Eallidum \\{) lfberry X X X 1-4, 7, 9, 10-12 
Chamaesaracha coronoEus X 7 
Ph~salis spp. groundcherry X X 7,9, 10 
So-anum jamesii wild potato X X X 1-4, 7, 9, 10, 11 
Penstemon 6ar6atus beardtongue X 12 
Mimulus eastwoodiae monkey flower X 12 
Castilleja lineata Indian paintbrush X 3 

Ul 
Ul 



Table 3. Edible native wild plants utilized by the ethnohistoric inhabitants of the 
Kayenta region: the Hopi, Navajo, and Southern Paiute. Continued 

Scientific Common Hopi Navajo Southern References* 
Name Name Paiute 

Orobanche fasciculta broomrape X X 1, 2, 10 
Plantago ~urshii plantain X 12 
Lonicera arizonica honeysuckle X 10 
Valeriana edulis valerian X 2 
Cucurbita foetidissima wild gourd X 2 
SOlidago missouriensis goldenrod X 7 
A~~lo~a~~us gracilis X 10 
Chr~sothamnus nauseosus rabbitbrush X 12 
Antennaria a~rica pussy-toes X 12 
Dicoria bran egei flowers & seed X 7 
Viguiera multiflora X 2 
He 11 anthus annus sunflower X X 2, 3, 9, 10 
Encelia frutescens X 12 
Thelesperma spp. X X 1, 3, 4, 10, 11 
Bahia dissecta X 10 
Pectis angustifolia fetid-marigold X 4, 11 
Artemisia dracunculoides sagebrush X 4, 7 
A. wrightli! A. ~acifica 

A. ludovici ana X X 2, 3, 9, 12 
Senecio multica~itatus groundsel X 10 
L~godesmia gran-iflora X X 4, 7, 11, 12 

*1 Bailey 1940; 2 Bye 1972, 3 Elmore 1944; 4 Fewkes 1986; 5 Harrington 1945; 6 Heizer 1945; 
7 Hough 1898; 8 Jones 1945a; 9 Steggerda and Eckhardt 1941; 10 Vestal 1952; 11 Whiting 1939; 
12 Wyman and Harris 1951. 

U"1 
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traditionally practiced agriculture since prehistoric times. Navajo 

agricultural practices are thought to have been acquired from the 

Pueblo-farmers in historic times or immediately prior to historic con

tact, and they closely reflect Hopi and Rio Grande Pueblo agricultural 

practices. Among the Paiute, agriculture is not a major part of their 

subsistence practices, it being a small scale irrigation agriculture 

dependent on springs for water sources and is analogous to the Hopi 

use of springs for their small terraced gardens. This practice may 

have been introduced to the Paiute in the late prehistoric times from 

either the Hopi or the Yumans. 

The seasonality of agricultural activity is determined by the 

shifting of seasons, and little variation is found among the three 

groups. The agricultural cycle runs from about middle March when 

field preparation begins until the end of September or mid-October 

when the harvest, drying, and storing of foodstuffs takes place. 

Corn, beans, and squash were the aboriginal cultigens of these groups 

with the possible semi cultivation or encouragement of beeweed, ama

ranth, and chenopodium. All three groups practice similar methods of 

drying and storing produce and use of specialized storage pits or 

rooms. 

Of the three groups historically occupying the Kayenta region, 

the Hopi are unquestionably the most dependent on agriculture and have 

successfully practiced it the longest time. Hopi social, religious, 

and cultural systems have evolved and developed round their successful 

agricultural adaptation. Their social and ceremonial organization 
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reflects their continuing adaptation to the unpredictable and changing 

physical environment in which they practice agriculture. They have 

developed complex levels of social units including villages, phra

tries, clans, lineages, and households--all of which organize and regu

late social behavior and own and manage agricultural lands (Connelly 

1979; Eggan 1950). This system is overlain by an equally complex cere

monial organization which is strongly oriented toward their agricultur

al sUbsistence by serving as a supernatural instrument for controlling 

the natural environment. This is evidenced by the many ceremonies 

that are closely coordinated with the seasonal calendar of agricultural 

activities (Connelly 1979; Forde 1931; Frigout 1979). The ceremonial 

system is also an important element in social control and maintenance 

of group solidarity, as well as a medium for redistribution of food 

among the various social groups. The Hopi have also developed con

cepts of ownership of agricultural lands at the village, clan, line

age, and household level. These land holdings are usually dispersed 

in a v~riety Qf geographic locations in order to reduce the risk of 

total crop failure (Forde 1931; Kennard 1979). 

Wild Plant Foods 

Hopi. The use of wild plants for food by the Hopi have been 

discussed by Fewkes (1896), Hough (1897, 1898), and Whiting (1939), 

and it is clear that the Hopi maintain an extensive knowledge of the 

seasonal availability and location of the edible food plants in their 

region. These serve not only as a supplement to their traditional 

corn, bean, and squash diet, but more importantly, wild plants have 



provided a means of survival through periods of drought or crop fail

ure. It is probably fair to suggest that most of their edible wild 

plant knowledge has survived over the centuries from preagricultural 

times. The ethnobotanical literature for the Hopi is variable and 

sometimes incomplete as to the details of the plant part used and the 

processing and preparation techniques. The wild plant species known 

to be utilized as food by the Hopi are listed in Table 3. There are 

no data on the relative importance of these species or on the amount 

of labor expended in gathering, collecting, and processing these 

foods. 
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Whiting (1939) obtained information on the uses of about 60 

edible wild plants. Among the important staples are four species of 

grasses: Indian rice grass, and three species of sand dropseed. Har

vesting, winnowing, roasting, and grinding are all part of the process

ing and are presumably similar to the procedures described previously 

for the Southern Paiute. Two species of yucca fruit are collected in 

the summer months, and pinyon nuts provide an important fall crop. 

About 15 plants are utilized as spring greens, either as seasonings 

(particularly sugar and salt substitutes) and several plants are used 

to make beverages. Berries of several plants and the fruits and stems 

of many species of cactus are utilized extensively at times of food 

$hortages due to crop failure. Some of the plants can be storeti for 

the winter, particularly the seeds and pinyon nuts. 

Navajo. Wild plants offer a wide variety of supplemental 

food sources to the Navajo. These various plants are listed in 



Table 3 which is compiled from the ethnobotanies of Bailey (1940), 

Elmore (1944), Steggerda and Eckardt (1941), Vestal (1952), and Wyman 

and Harris (1951). 
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The plants used and the manner of preparation and consumption 

are almost identical to that of the Hopi and Paiute and are not repeat

ed here. The nut crop of the pinyon pine is the only wild plant food 

that today is economically important to the Navajo as it provides a 

cash income. Localized stands of pinyon trees produce good crops of 

nuts at intervals of from every two to every five years or more 

(Little 1941). In the winter of 1954-1955, the trading post at Shonto 

purchased 107,000 pounds of pinyon nuts from Navajo nut harvesters for 

a total of $50,000 (Adams 1963:144) while the following winter's yield 

was only about 200 pounds of nuts. Adams (1963:174) found that a good 

crop occurs every six to seven years in the Shonto area. 

Southern Paiute. The wild plants collected and utilized as 

food by the Southern Paiute (Kaibab band) include a variety of seed 

bearing plants, several kind~ of berries, pinenuts, acorns, yucca, 

agave, several kinds of cactus, and roots of several plants. These 

plants are listed in Table 3 by their scientific and common names. 

They are drawn from Bye's (1972) summary of the published and unpub

lished data collected by Edward Palmer (1978) and J. W. Powell (Fowler 

and Fowler 1971), and Kelly's (1964) Southern Paiute ethnography. 

The following discussion of the uses and preparation of wild 

plants for consumption is summarized from Kelly (1964:42-46) and deals 

principally with the Kaibab band. 
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Seeds from about 15 plant species comprise the chief vegetable 

staple. In the Kaibab area the elevational differences allowed two 

different harvests of seeds. Seeds of plants in valley loctions rip

ened in the summer, while those in higher localities on plateaus 

ripened nearer to fall. Many of the kinds of seeds collected required 

hulling, winnowing, and almost all required parching. Parched seeds 

could be stored or ground into meal for immediate use. 

At least ten kinds of berries are utilized, most of which 

occur at higher elevations or well-watered locations. These could be 

eaten fresh, dried, or ground on a metate into a pulp and mixed with 

water for consumption. 

Pinyon nuts are an important element in the Southern Paiute 

diet and are harvested in the fall in the upland pinyon-juniper for

ests. These are roasted, shelled, and winnowed. The meats are 

parched and may be eaten as nuts, ground into a paste, or stored for 

winter. Also collected in the fall are acorns from two species of 

oaks, and these are shelled and roasted. 

The fruit of the broad-leafed yucca (Y. baccata) is gathered 

in the fall, cooked and eaten, or dried for storage and future use. 

The blossoms of the narrow-leafed yucca (Y. baileyi) are gathered, 

baked, and eaten as is the base of the stalk of this plant. The heads 

were roasted and eaten in the spring. 

The agave was utilized on a year-round basis but is preferred 

in winter and spring. The heads are roasted in underground ovens and 

the remaining leaves peeled from the roasted heart, which is pounded 
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into flat sheets and laid out to dry. These are eaten after pounding 

or dried for storage. The preparation and use of agave is widespread 

throughout the Southwest and is described in detail by Castetter, 

Bell, and Grove (1938). 

The blossoms, fruit, and fleshy core of stems of various cacti 

are eaten with the consumption of stems restricted mostly to times of 

food shortage. None of the above-mentioned cactus parts are dried and 

stored; all are eaten fresh or cooked and eaten. 

The roots of several plants are cooked and eaten. Few plants 

are eaten as greens, and those that are eaten in this manner are col

lected in the spring and boiled. Beverages are made from two plants, 

Mormon tea (Ephedra torreyana) and a plant of the mint family 

(Mentha canadensis). The sweet material obtained from cane stalks 

is apparently the "bug sugar" or "honey dew," the droppings of small 

cane sucking aphids, which has been described by Heizer (1945), Jones 

(1945b), and Harrington (1945). 

The scant data available for the San Juan band indicates a 

similar use of plants, but with a less diverse inventory from which to 

collect. 

Summary. A knowledge of edible wild plants was maintained 

and put to practice by all three groups, but documentation of this 

aspect of subsistence is uneven. Table 3 lists the various species as 

documented in the ethnobotanical literature. A similar edible plant 

inventory is seen among all three groups. The apparent larger number 

of plants utilized by the Navajo is probably a function of the greater 
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number of ethnobotanies. Even though they depend heavily on agricul

tural products, the Hopi have maintained a knowledge of edible wild 

plants that has undoubtedly contributed to their survival through peri

ods of crop failure. The Southern Paiute depend primarily on wild 

plant resources with the seeds of various grasses, yucca fruits, and 

pinyon nuts playing a major role. Seasonal plant gathering activity 

by all groups is limited to the spring, summer, and early fall, with 

the pinyon nuts being available in late fall and early winter. Most 

of the important food species can be prepared and stored for use 

throughout the winter. 

Wild Animal Foods 

Hopi. Animals hunted as food by the Hopi in historic times 

include deer, antelope, mountain sheep, and rabbit. Prairie dogs, 

rats, mice, badgers, porcupines, and small birds are mentioned as be

ing hunted, but it is not stated which are used for food and which 

serve as material sources in fabricating items of material culture 

(Beaglehole 1936:17). Foxes and coyotes are hunted for their pelts 

and are not eaten (Beaglehole 1936:18), and bears may have been uti

lized for food as Fewkes (1893:371) discovered the skeleton of a bear 

in one of the rooms at ~watovi. Antelope and deer were hunted commu

nally in the region southwest of the Hopi mesasa in August, October, 

December, March, and April (Beaglehole 1936:4-5). Mountain sheep were 

hunted by driving them into box canyons or over the mesa ledges 

(Beaglehole 1936:10-11). Most meat was either sundried and preserved 

or cut up and boiled with hominy (Beaglehole 1936:7-8). Communal 
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rabbit drives were held at intervals throughout the year, frequently 

in the early summer or fall when the fields needed greatest protection 

from rabbits. Rabbits were either cooked and eaten or fed to captive 

eagles (Beaglehole 1936:11). 

Navajo. Animals hunted by the Navajo for food include deer, 

antelope, mountain sheep, elk, badger, porcupine, prairie dog, cotton

tail, jackrabbit, rat, and turkey (Elmore 1938:150-53; Hill 1938:96). 

Bear were hunted occasionally but usually for ceremonial purposes only 

and not for meat (Hill 1938:96); dogs and coyotes were never eaten 

(Elmore 1938:152-53). Deer and antelope were the most important of 

the large game and were obtained by drives into corrals, or pitfalls, 

by surrounding them with a group of hunters, or by stalking by individ

ual hunters (Elmore 1938:150-51). According to Hill (1938:96), deer 

were hunted in November and December and antelope in February. Of the 

small game, cottontails, jackrabbits, and prairie dogs were probably 

the most important and most often hunted. Rabbits may be shot, run 

down, trapped in deadfalls, or hunted communally by parties of hunters 

forming a large circle in an open area and then converging toward the 

center where the rabbits are clubbed to death (Elmore 1938:152-53). 

Prairie dogs are h~nted with bow and arrow or rifle, or their burrows 

are flooded if near a source of water (Elmore 1938:152). 

Southern Paiute. Almost every animal in the environment is 

described as being hunted or collected and eaten by the Southern 

Paiute (Fowler and Fowler 1971:47-49; Kelly 1964:47-55). Several spe

cies are mentioned as not being used except in times of scarcity. A 



variety of techniques and weapons are used in hunting, including 

arrows, firearms, clubs, javelins, hooked sticks, nets, and drives. 
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No part of the animals are wasted. Even the blood is saved and boiled 

with mush or roasted, and skins, if not suitable for tanning, are 

cooked and eaten with the animal. The bones of larger animals are 

broken open for the marrow content. 

Kelly (1964:48-50) mentions that although deer are hunted on 

the high plateaus year round by the Kaibab band, they are the princi

pal animal hunted in the fall. Rabbits are important, being abundant 

in the sagebrush flats and open country so common in Paiute territory. 

They are often obtained during rabbit drives in which long nets (400 

to 600 yards long) are stretched across narrow valleys or canyons and 

hunters drive the rabbits into the net from the other end of the val

ley. A small sack-like net is sometimes stretched over the entrance 

to the rabbit hole to entrap the exiting animal, and sometimes a stick 

is used to hook the rabbit's fur and pull it out of its burrow (Fowler 

and Fowler 1971:48). Antelope are hunted with drives into bush cor

rals (Kelly 1964:50). Lizards, plentiful in warm seasons, are collect

ed and dried for storage for winter. When used, they are ground into 

flour on mea1ing stones. Horned toads, turtles, and snakes are also 

collected and eaten (Fowler and Fowler 1971:48). Grasshoppers are 

roasted 1 i ke seeds, ground i.nto meal and eaten as mush or cakes. 

Kelly (1964:53-54) mentioned that locust and caterpillars were also 

gathered and eaten in the spring. 

Summary. All of the potential food species are utilized by 

the inhabitants of the region, the principal meat animals being 



rabbit, deer, and to a lesser degree antelope and mountain sheep. 

Smaller mammals, mice, rats, and lizards, are used extensively by the 

Paiute. 

Food Storage 

Hopi. The Hopi are widely known for their practice of 

maintaining a one year surplus of stored corn to guard against crop 

failure. Corn is husked, sorted by color, and stacked like cordwood 

in a designated area in the house (Whiting 1939:15). Squash is cut 

spirally, wound into long bundles, tied in pairs, and dried for 

storage and winter use (Whiting 1939:93). 
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Navajo. Corn, beans, sqush, melons, and some of the wild 

plant foods are dried and stored in underground pits (Hill 1938:42-

45). Pits were dug into dry ground and sometimes fired to dry them 

out. Size and shape vary depending on kind and quan~ity of foodstuffs 

to be stored. Globular pits about five feet in depth with constricted 

necks were lined on the bottom and sides with juniper bark and were 

used for storing corn, either shelled or on the ear.' Bark-lined rec

tangular pits about six by three feet and five feet deep were used to 

store squash and melons, which were individually wrapped in juniper 

bark. Both kinds of pits were roofed with poles, bark, and dirt. 

Southern Paiute. Storage of wild foods obtained in summer 

and fall is the chief means of survival through the winter. Powell 

(Fowler and Fowler 1971:49) described two methods of caching food: 

(1) by digging a hole in the ground, placing the items in it, covering 

it with stones and sand, and building a fire over it to destroy odors 
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that would attract animals; (2) by placing baskets or sacks of materi

al in a cave or crevice and covering it over with stones. Kelly 

(1964:37) found that food was wrapped in cliffrose bark, placed in 

leather sacks, and then placed in bark-lined pits dug in the floors of 

caves or rockshelters. These were then covered with bark, poles, 

earth, and rock. Caches such as these were often made in widely 

separate locations. 

Summary. Unfortunately, the preparation of food for 

storage, storage features, and methods of food storage are not dis

cussed extensively in the ethnographic literature. All three cultural 

groups do possess some knowledge of food storage and preservation tech

niques. Food storage probably covers a broader spectrum of plants and 

techniques than are actually reflected in the literature. 

Evaluation of the Evidence 

Considering the large geographic area covered and the great 

number of investigated 'sites, the archaeological evidence for Kayenta 

subsistence strategies is meager. Regional ethnographic data on 

subsistence patterns, although seemingly more abundant, have not been 

systematically collected and lack quantification. 

Many of the archaeological investigations in the Kayenta 

region were conducted before the current period of ecological interest 

and the lack of good archaeological subsistence data is actually a 

product of these historical circumstances. Many of the earlier inves

tigations in the Kayenta region occurred during a developmental stage 

in American archaeology that concentrated on recovering artifactual 



materials from the spectacular cliff dwellings and dry cave sites and 

was attempting to rough out a developmental sequence for Southwestern 

prehistory. Emphasis was on perishable items of'material culture-

such as baskets, sandals, textiles, and leather goods--as well as on 

fine examples of painted pottery. With a few exceptions, little 

thought was given to subsistence remains and much less to examining 

them in a quantitative sense. Fewkes (1898) and Harshberger (1986) 

now appear to have been far ahead of their time in their early inter

ests in the identification of archeological botanical materials. The 

fact that many of the investigated spectacular dry cave and cliff 

dwelling sites are either 8asketmaker or Pueblo III occupations has 

led to a considerable sample bias. 
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Along with the initiation 'of the Glen Canyon Project came an 

interest in present and past ecological problems and an interest in 

multidisciplinary approaches. While some attention was paid to subsis

tence remains,·there was still greater emphasis on defining cultural 

affiliations and describing the cultural content of various time peri

ods. Subsistence remains were analyzed and described but were not 

well integrated into their archaeological contexts. 

The Pueblo Ecology Study proposed by Taylor (1958), but never 

actually brought to fruition would have been the most ambitious pur

suit of an "ecological approach" and the recovery of subsistence data. 

The recent development of flotation techniques for the recovery of 

botanical remains (Struever 1968c) has recently been applied to the 

Kayenta area by the Black Mesa Archaeological Project (Minnis and Ford 

n.d.) with successful and promising results. 
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The ethnographic data on regional subsistence patterns also 

reflect certain biases resulting from the theoretical orientations of 

the time they were collected. Most work among the Southern Paiute, 

Hopi, and Navajo was oriented toward things other than subsistence, 

and only the most qualitative observations were subsistence. This 

same problem afflicts the ethnobotanica1 literature. There are ade

quate descriptions of what plants and plant parts were used as food, 

and how they were prepared, but nothing is known of their proportion 

in the diet, how much time was expended in their collection and pro

cessing, or how much of their harvest was stored. It is unfortunate 

that this is also the case with agricultural data. However, the work 

of Bradfield (1971) and current research underway by Russell (1976) on 

Navajo agriculture shows considerable promise in helping to understand 

more about field production, labor, and other quantitative aspects of 

prehistoric agriculture. 

To summarize, most of the existing information on Kayenta 

subsistence patterns and the potentially usable ethnographic data were 

collected prior to the current emphasis on the "ecological approach" 

and the initiation of interdisciplinary studies in archaeology. It 

would be entirely unfair to condemn previous investigators or their 

work for their inability to predict what future investigators would 

want or for practicing what in their day was professionally acceptable 

archaeology or ethnography. It is unfortunate that some of the data 

sources they studied are no longer available. Instead, we can take 

advantage of their experience and attempt to draw together what is 
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currently known of Kayenta subsistence and suggest some directions for 

future research in the area of prehistoric subsistence strategies and 

ecological approaches. 

Kayenta Anasazi Subsistence Patterns 

Given the relatively small quantity of evidence for 

subsistence activities, only the most generalized and somewhat specula

tive reconstruction of Kayenta subsistence strategies can be advanced 

at this time. It is certain that for most of their existence, the 

Kayenta people subsisted primarily through the cUltivation of corn, 

Zea mays, beans, Phaseolus sp., and squash, Cucurbita sp. with 

supplemental foods obtained from locally available plants and animals. 

The method of cUltivation was predominantly dry farming in the manner 

documented for the Hopi and Navajo whose practices differ chiefly in 

field locations. Practices of these two groups complement each other 

very well and account for most of the potential farming localities in 

the region. These dry farming techniques require exact knowledge of 

local environmental conditions .in order to take maximum advantage of 

available soil moisture and runoff. The potential of various kinds of 

farming localities would be expected to change with subtle climatic 

shifts, and the shifts in settlement pattern visible during Kayenta 

occupation may be interpreted as a response to small scale climatic 

fluctuations for which there. is mounting independent evidence. How

ever, social pressures and environmental deterioration due to human 

behavior might also be considered in these settlement shifts. 
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Wild plant and animal utilization was similar to that known 

for the Southern Paiute, Hopi, and Navajo. The most useful kinds of 

plants were those that produce nuts, fruits, berries, or large seeds. 

The large hervibores, rabbits, and prairie dogs were probably the most 

frequently utilized food animals, although remains of most native 

species appear in the archaeological record. 

It would probably be safe to suggest that the dependence on 

agricultural production and the efficiency of agricultural production 

increased from Basketmaker times onward. No doubt the Kayenta diet 

was constantly supplemented to varying degrees by wild plant and ani

mal foods, these supplementary resources becoming critically important 

in times of crop failure. We have no idea of changing proportions of 

agricultural, wild plant, and wild animal foods, but they may have var

ied from year to year according to relative success of the agricultural 

crop. 

Corn was cUltivated by the Kayenta people in Basketmaker II 

times, but its date of introduction into the area is not precisely 

known. Prior to the introduction of corn, the inhabitants of the 

Kayenta region were hunter-gatherers practic i nga subsistence pattern 

analogous to the Southern Paiute. Water sources were probably an 

important factor in choice of camp locations. Wild plant resources 

were no doubt collected seasonally with considerable reliance on 

several kinds of grass seeds, pinyon nuts, and yucca fruits. Primary 

meat sources were probably deer and rabbits. Wild seeds were ground 

on milling stones, and there was adequate technology for storage of 



dried food for the winter. This period is probably a part of the 

Desert Culture development known widely throughout the desert west. 
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The introduction of corn and agricultural techniques to the pre

Basketmaker people apparently did not immediately alter their life way 

to any significant degree. The earliest cultivation of corn was prob

ably largely experimental and marginal to their long established sub

sistence pattern. The Southern Paiute analogy probably still holds 

true for this early agricultural portion of Basketmaker II. Early cul

tivation may also have occurred in the vicinity of springs or other 

well-watered localities where semipermanent camps were situated, a 

practice known for the Southern Paiute •. 

By Basketmaker III (about A.D. 500), beans and squash had 

arrived to complete the agricultural complex that was to be the basis 

of Kayenta subsistence. Also at this time, permanent villages became 

established near field locations. The bow and arrow replaced the 

at1at1 and probably allowed a more efficient exploitation of game. 

The introduction of ceramic technology at this time allowed the more 

efficient preparation of food, easier carrying and storing of water 

and food, and may have also encouraged sedentary living. From this 

point on there is a distinct increase in population and utilization of 

the land for dry farming with the maximum areal extent of utilization 

occurring in Pueblo II when small sites occur virtually everywhere. 

This period of maximum land utilization may correspond to a time of 

optimal climatic conditions in the Southwest. Pueblo III reveals a 

drastic shift with a contraction of the population into the most 
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favorable farmland and an aggregation into large settlements. These 

shifts are accompanied by the appearance of agricultural structures, 

water control devices, and reservoirs. These changes all point to 

deteriorating conditions for successful agriculture at the existing 

population level. Whether due to environmental fluctuations, human 

induced environmental deterioration, or a combination of these two 

factors, the severity of the changes were so great that the Kayenta 

people could not adapt their existing subsistence strategies to the 

changes and abandoned the region by about A.D. 1300. 

As reflected in the above summary, the archaeological evidence 

for Kayenta subsistence is sparse and does little more than indicate 

the prehistoric existence of some of the known subsistence practfces 

of the Navajo, Hopi, and Southern Paiute in historic times. Existing 

evidence is simply not sufficient to allow any further reconstructions 

of Kayenta subsistence strategies or changes in those strategies 

through time. 



CHAPTER 4 

NATURAL ENVIRONMENT 

Long House Valley is in Navajo County in northeastern Arizona 

and comprises a precisely defined geographic area, a factor that made 

it particularly attractive as a survey unit. The natural environment 

of Long House Valley is described in detail following a brief summary 

of the natural setting of tne entire Kayenta region. 

Physical Environment: Kayenta Region 

The geographic extent of the Kayenta Anasazi is delineated in 

Chapter 2. The environment of this region and its various localities 

has been described to varying degrees by geologists, biologists, and 

archaeologists. Lindsay (1969:10-75) attempted a detailed synthesis 

of the regional environment from an archaeological perspective, and 

specific studies of the regional geology have been published by 

Gregory (1916, 1917), Harshbarger and others (1953), Cooley and Hardt 

(1961), and Cooley and others (1969). Discussions of the environment 

of the specific localities within the Kayenta region are found in Dean 

(1969:11-16) and Hack (1945) for Tsegi Canyon, Gumerman (1970) and 

Gumerman and others (1972) for Black Mesa, Hack (1942) for the Hopi 

country, and in a series of publications of the Museum of northern 

Arizona and the University of Utah for the Glen Canyon and Navajo 
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Mountain areas (Adams and Adams 1959; Ambler and others 1964; Clark 

1966; Jennings 1966; Lindsay and others 1968; Long 1966; Woodbury 

1964; Woodbury and others 1958; Woodbury and others 1959). 
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The Kayenta region is in the southern portion of the Colorado 

Plateau physiographic province which is a vast uplifted area in south-

ern Utah, southwestern Colorado, northern Arizona, and northwestern 

New Mexico (Figure 1). Kayenta occupation is restricted to the west

ern half of the geomorphic subdivision known as the Navajo Section 

(Hunt 1956:2, 6, Figure 1). Harshbarger and others (1953:105-06) de-

scribe four physiographic subdivisions within this region as Black 

Mesa, Monument Valley, Navajo Upland, and Painted Desert. Long House 

Valley lies along the boundary between two of these subdivisions--

Black Mesa and the Navajo Uplands. The foregoing description follows 

Lindsay's (1969:20-22) treatment of these two subdivisions. Black 

Mesa is the dominant landform of the Kayenta region, its north-south 

extent being about 75 miles and its east-west dimension being about 60 

miles. It is a southwestward dipping upland of horizontally bedded 

Cretaceous rocks and is dissected by a roughly parallel drainage sys

tem running southwest and eventually emptying into the Little Colorado 

River. At its northeastern limits, the mesa reaches elevations of 

8,200 feet, while at its southern extremities at the Hope Mesas it 

drops to 5,900 feet. The Navajo Uplands include the lower Chinle Val

ley, the area between Monument Valley and Black Mesa provinces includ

ing upper Monument Valley, the Shonto Plateau, and Klethla Valley, the 

Rainbow and Kaibito Plateaus, and the plain extending southwarq from 
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Tuba City to the Hopi Villages. The Navajo Upland is generally a 

sandy terraced plain averaging 6,000 feet above sea level. 
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The Colorado River and two of its major tributaries, the San 

Juan and Little Colorado Rivers drain the Kayenta region. Figure 1 

shows the location of these drainages and their 'smaller tributaries. 

Most of their tributaries are ephemeral, their flow dependent on local 

precipitation and runoff. 

The bedrock units of the region are horizontally bedded strata 

of sedimentary origin belonging to the Triassic, Jurassic, and Creta

ceous ages. Sandstones predominate with some clays, shales, and silt

stones and limestones. Intrusive volcanic features occur occasionally 

throughout the region; Navajo Mountain, Wildcat Peak, Agath1a, and 

Church Rock being notable examples. With primarily sandstones as bed

rock, the surface deposits of the region are basically sandy and are 

of two classes, either residual or transported (Lindsay 1969:35). 

Residual soils are nontransported soils that have developed in place 

and and constitute most of the soils outside of alluvial situations. 

Transported soils are those that have been moved by wind or water and 

include alluvial, eolian, and landslide deposits. Of greatest impor

tance are eolian and alluvial materials. Certain eolian deposits pro

vide potential sites for agriculture as discussed by Hack (1942), but 

far more important for this purpose are alluvial soils. Studies of 

alluvium in this region are limited to Cooley (1962), Euler, and 

others (1979), Hack (1942, 1945), and Kar1strom and others (1976). 

Alluvium occurs in all valleys and canyons and in all tributary 
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drainages in the region. The use of alluvial soils for agricultural 

purposes in various topographic situations (Hack 1942) is summarized 

in a later chapter. Classified according to the Great Soil Groups, 

the soils of this r~gion are either azonal or zonal (Millar, Turk, and 

Froth 1966: Figure 11-13). The azonal soils are lithosols and 

shallow soils (aridhumid) and alluvial soils, and the zonal soils 

include brown soils or sierozerns and gray desert soils. 

The climate of the Colorado Plateau has been summarized by 

several different authors (Cathey and Fritts 1971; Cooley and others 

1969; Gregory 1916; Hack 1942; and Sellers and Hill 1974). Precipita

tion in the Kayenta region is clearly influenced by highland areas, 

particularly by Black Mesa and the open valleys of the Little Colorado 

River and the Chinle Wash (Cooley and others 1969:28). Most of the 

region averages less than ten inches of annual precipitation with the 

exception of a strip running along the northeastern side of Black Mesa 

onto the Tsegi Mesas and Shonto Plateau and westward onto White Mesa 

and the higher elevations of the Kaibito Plateau (Cooley and others 

1969:Plate 4-1). Mean annual precipitation for 13 stations around the 

region (Table 4) shows the relationship between elevation and pre

cipitation. Annual precipitation occurs at two peaks during the 

year--one in July and August when 50 to 65 percent of the total annual 

rainfall occurs, and the other between December and February (Cooley 

and others 1969:28; McDonald 1956:Figure 7). Summer precipitation 

occurs as localized high-energy convectional thunderstorms usually 

less than ten miles in diameter. These usually concentrate on the 
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Tab le 4. Selected climatic data for 13 stations in the Kayenta region 
(Sellers and Hill 1974). 

Mean Annual Mean Annual 
Station Elevation Temperature Precipitation 

(feet) (OF) (inches) 

Betatakin 7,286 49.8 11.50 

Black Mt. Mission 6,350 51.1 8.50 

Copper Mine 6,380 52.6 7.34 

Dinnehotso 5,020 53.2 5.15 

Jeddito 6,700 52.0 10.79 

Kaibito 6,000 52.9 7.83 

Kayenta 5,660 53.0 7.63 

Keams Canyon 6,215 50.2 10.12 

Lee's Ferry 3,210 63.0 5.81 

Oraibi 5,930 51.9 7.69 

Page 4,270 47.6 5.73 

Pinon 6,355 49~4 8.69 

Tuba City 4,936 54.7 6.18 
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higher elevations and are high intensity, of short duration, and result 

in rapid runoff. Winter precipitation occurs as part of frontal systems 

that are widespread and have low intensity evenly distributed 

precipitation (Cooley and others 1969:28). 

Temperatures in the region may range from summer highs of over 

100°F to winter. lows of below O°F. The mean annual temperatures for 

13 stations in the Kayenta region are shown in Table 4 to range from 

49.9°F to 63.0°F. The mean number of frost free days have been 

calculated for two locations in the Kayenta region, with a mean of 165 

days between first and last frost at Kayenta. Lee's Ferry at a lower 

elevation. has 236 frost free days. Hack (1942:Figure 4) determined 

the average length of the growing season for the Kayenta region to 

range between 120 and 180 days. 

Biotic Environment: Kayenta Region 

Flora 

Vegetation of the Kayenta region is discussed in terms of the 

Merriam (1890) life zone system, which is a vertical classification of 

vegetation communities and is a direct reflection of rainfall and tem

perature changes with increased elevation. The system as currently 

applied to the state of Arizona is described by Lowe (1964:15-83) who 

provides the basis for this discussion. 

Most of the Kayenta area falls into the upper Sonoran Life 

Zone with a small portion extending into the higher Transition Zone. 

The Upper Sonoran Life Zone ranges from 3,500 feet to as high as 7,000 

feet in elevation and in the Kayenta region contains four biotic 
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communities: Great Basin Desertscrub, Plains Grassland, Juniper

Pinyon Woodland, and Riparian Woodland. The occurrence of the first 

three is determined by elevation, precipitation, soil moisture, soil 

type, and some topographic situations, while the fourth occurs wher

ever a perennial stream or high water table allows. Precipitation in 

the Upper Sonoran Zone ranges from 7 or 8 inches to 21 or 22 inches 

annually. 

Great Basin Desertscrub communities occur between 3,000 and 

6,500 feet with precipitation ranging between 7 and 12 inches annually 

(Lowe 1964:37). This vegetation community is characterized by 

low-growing shrubs and grass and is often dominated by sagebrush, 

blackbrush, shadescale, mormon tea, and greasewood (Lowe 1964:37). A 

list of the species most commonly occurring in this community is 

presented in Table 5. 

Plains Grassland, which formerly flourished in the Kayenta 

region, has now been reduced and altered due to livestock overgrazing 

during this century. Lowe (1964:44) places the elevation ranges of 

Plains Grassland between 5000 and 7000 feet with an average annual 

rainfall between 10 and 21 inches. Nichol (1952:203-05) calls this 

community Short Grass Grassland and places it in a narrower range of 

from ten inches or less to a maximum of 14 inches and notes that there 

is a complication of factors controlling grassland development, these 

being rainfall, soil type, water penetration of the soil, and mean 

temperature ranges. The major species of this zone are listed in 

Table 5. Nichol (1952:203) found blue grama (Boute10ua gracilis) 
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Table 5. Major plant species of the Desertscrub, Grassland, Juniper
pinyon, and pine forest communities in the Kayenta region 
(Lowe 1964:37-38, 44, 56-60, 68-69). 

SCIENTIFIC NAME 

Great Basin Desertscrub 

Artemisia tridentata 
Coleogyne ramosissima 
Atrialex confertifolia 
Ephe ra viridis 
Sarcobatus vermiculatus 
Atriplex canescens 
Artemisia nova 
Artemisia filifolia 
Chrysothamus nauseosus 
Gutierrezia sarothrae 
Yucca angustissima 
Lycium pallidum 
Forestiera neomexicana 
Amelanchier utahensis 
Opuntia erinacea ursina 
opuntia erinacea hystricina 
Opuntia polyacantha 
Opuntia fragilis 
Opuntia whipplei 

Plains Grassland 

Boutleloua 
Festuca 
Sporobolus 
Agropyron 
Muhlenbergia 
Bromus 
Hi laria jamesi 

Juniper-Pinyon Woodland 

Pinus edulis 
Juniperus osteosperma 
Juniperus monosperma 
Juniperus scopulorum 
Bouteloua gracilis 

COMMON NAME 

big sagebrush 
blackbrush 
shadscale 
roormon-tea 
greasewood 
four-wing saltbush 
black sagebrush 
sand sagebrush 
rabbitbrush 
snakeweed 
plateau yucca 
pale lycium 
desert olive 
serviceberry 
grizzly bear cactus 
Navajo prickly pear 
western prickly pear 
fragile prickly pear 
Whipple cholla 

grama 
fescue 
drop seed 
wheat grass 
muhly 
brome 
tobosa 

Colorado pinyon 
Utah juniper 
one-seed jun i per 
rocky roountain juniper 
blue grama 



Table 5 -- Continued 

SCIENTIFIC NAME 

Juniper-Pinyon Woodland, continued 

Festuca arizonica 
Cowani a mexicana 
Artemisia tridentata 
Amelanchier alnifolia 
Chrysothamus nauseosus 
Chrysothamus depressus 
Ephedra viridis 
Berberis fremonti 
Fallugia paradoxa 
Purshia tridentata 
Artemi s i a nova 
Yucca baccata 
Opuntia whipplei 
opuntia basilaris 
Opuntia fragl"s 
Opuntla polyacantha 
Echinocereus triglochidiatus 

me 1 anacanthus 
Artemisia tridentata 
Atriplex confertifolia 
Coleo~yne ramosissima 
Eurotla lanata 
Garrya wrighti 
Cercocarpus intricatus 
Cercocarpus ledifolius 
Quercus turbinella 
Quercus gambeli (in thickets) 

Pine Forest 

Pinus ponderosa 
Quercus gambeli 
Populus tremuloides 
Pseudostugea menzesii 
Ceanothus fendleri 
Chamaebatiaria millefolium 
Fesdlerella utahensis 
Ribes cereum 
Robinia neomexicana 
Sambucus coerulea 

COMMON NAME 

Arizona fescue 
cliffrose 
big sagebrush 
serviceberry 
rabbitbrush 
fernbush 
Navajo ephedra 
Fremont barberry 
Apache plume 
ante lope-brush 
black sage 
banana yucca 
Whipple cholla 
beavertai 1 
fragile cho 11 a 
prick ly pear 

red hedgehog 
big sagebrush 
shadescale 
blackbrush 
winterfat 
si 1 ktasse 1 
mountainmahogony 
mountain mahogony 
scrub oak 
Gambe 1 oak 

ponderosa oak 
Gambel oak 
qu ak i ng aspen 
Douglas-fir 
buckbrush 
fernbush 
fend lerre 11 a 
wax currant 
New Mexican locust 
Canadian elder 
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Table 5--Continued 

SCIENTIFIC NAME 

Pine Forest, continued 

Arctostaphylos patula 
Chrysothamnus parryi 
Artemisia tridentata 
Artemisia nova 
Cowani a mexicana 
Falluaia ~aradoxa 
Phlla elp us micropnyllus 

COMMON NAME 

greenleaf manzanita 
Parry rabbitbrush 
big sagebrush 
black sagebrush 
cliffrose 
Apache-plume 
mockorange 

Grasses: Arizona fescue, mountain muhly, pine drop seed , 
squirreltail, mountain brome, spike muhly, deer 
grass, junegrass, bluestem, blue grama 
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and galleta (Hilaria jamesii) to be the two most important grasses. 

Major shrubs include winterfat (Eurotia lanta), which has largely 

disappeared in overgrazed areas due to its high palatability, and four

wing saltbush (Atriplex canescens) which prefers heavy soils and 

tolerates alkali conditions (Nichol 1952:203-04). Snakeweed (Gutier

rezia sarothrae) and rabbitbush (Chrysothamnus spp.) are members of 

the Plains Grassland community and have become dominant plants in over

grazed areas. Russian thistle (Salsola kali) is known to be an 

invader of overgrazed grassland and desertscrub communities (Campbell 

1969; Kearney and Peebles 1964:264) and is abundant in Laguna Creek, 

Long House, Klethla, and Cow Springs Valleys. 

Juniper-Pinyon Woodland occurs between 5,800 and 7,200 feet, 

generally covering mesatops and plateaus and upland areas, occasional

ly fingering out into the desertscrub or grassland zones (Lowe 1964: 

56). As implied by its name, juniper and pinyon dominate this communi

ty, juniper being more abundant at the lower, drier elevations of the 

woodland and pinyon gaining dominance at the higher, wetter elevations 

with pure stands occurring at either extremes of its range (Lowe 1964: 

56). Some of the numerous species occurring in the understory are 

listed in Table 5. Widely spaced pinyon and juniper also occur on the 

upper margins of both plains Grassland and Desertscrub communities. 

There is considerable variation in the species composition of 

the Riparian Woodland community. This community occurs at any eleva

tion where there is perennial streamflow or sufficient ground moisture 

and usually contains such broadleaf species as cottonwood, willow, 
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sycamore, ash, walnut, boxelder, and chokecherry (Lowe 1964:62). This 

habitat may also support species from higher elevations that normally 

require a more moist habitat as found in the transition zone. The 

cool moist side canyons of the Tsegi Canyon system (Dean 1969:14) and 

the canyon heads of some of the Black Mesa drainages (Gumerman 1970: 

10) are examples of this extension of transition Zone species. These 

localities contain ponderosa pine, Douglas fir, quaking aspen, and 

numerous other moisture loving understory species (Dean 1969:14). 

The Transition Zone contains the pine forest community, which 

may occur between 6,000 and 9,000 feet where the annual precipitation 

is between 18 and 26 inches (Lowe 1964:63). This zone is found only 

in the highest elevations of the Kayenta region, specifically Navajo 

Mountain and the northel'nmost portions of Black Mesa. Elements of 

this community occur in the mesic canyon environments at lower eleva

tions as previously mentioned. Ponderosa pine dominates this communi

ty, and the other common species of this zone are listed in Table 5. 

The distribution of vegetation communities and types can be 

partially explained through the relationship between soil type and 

vegetation. Basically, the shallow residual sandy soils on plateaus, 

mesa tops, upland regions, and landslides tend to support the juniper

pinyon community, while the deep alluvial soils of the open valleys 

and terraced plains and platforms support the Great Basin Desertscrub 

and Plains Grassland communities. Adjacent communities frequently 

intergrade and mix species, a feature that is particularly true of the 

Grassland and Juniper-Pinyon Woodland. The deep canyon systems with 



" 

87 

their altered ecological circumstances of less sunlight, lower tempera

tures, less evaporation, perennial streamflow, and numerous seeps and 

springs frequently contain typical riparian and other specialized 

plant communities • 

. The life zone system used here is a generalized scheme of 

classification and does not allow a precise description of all of the 

vegetation communities and their intergradations, nor does it consider 

all of the microenvironments of the Kayenta region. It does allow an 

overview of the general distribution of the various vegetation types 

in relation to their topographic situation. Taxonomic treatments of 

plant species in the Kayenta country can be found in McDougall (1973) 

or Kearney and Peebles (1964). The potential for finer scale classifi

cation of vegetation can be seen in Flowers' (1959) treatment of the 

vegetation in the Glen Canyon ay'ea, but such a precise analysis for 

the entire Kayenta region is not possible without numerous 

quantitative vegetation surveys and botanical collections. 

Fauna 

The wild animal populations of the region range freely across 

the various vegetation communities although some of the aquatic spe

cies (beaver, otter, racoon) and the small rodents possess very 

restricted habitat requirements. Competition from livestock overgraz

ing, hunting with modern firearms, predator control programs, and 

prairie dog eradication have all altered present-day animal distribu

tions in the region. Based on historic distribution data in Hall and 

Ke 1 son (1959), the Faunal Laboratory at the Ari zona State Museum has 
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c~mpiled a list of mammalian species which occurred historically on 

Black Mesa in the center of the Kayenta region. This lists about 100 

species of mammals, about 60 of which are bats, gophers, rats, mice, 

and voles. The most important economic species are elk, mule deer, 

desert bighorn, pronghorn antelope, blacktailed jackrabbit, Nuttall's 

cottontail, desert cottontail, Gunnison's prairie dog, several species 

of squirrels, porcupine, racoon, and beaver. This same list names 221 

species of birds of which only a few of the larger species such as 

migratory birds, turkey, grouse, quail, and doves may have been sought 

as food. Various species of toads~ frogs, lizards, and snakes make up 

the rest of the inventory. Nichol (1952:200, 205) cites the ant~lope, 

jackrabbit, prairie dogs, wolves, and coyotes as having been abundant 

grassland species., while the juniper-pinyon forest would contain some 

antelope but also herds of mule deer. The sagebrush areas contain 

jackrabbits, cottontails, and prairie dog communities, while antelope 

occur along the fringes (Nichol 1952:212). 

Long House Valley: Effective Environment 

Long House Valley lies along the physiographic boundary 

between the northern edge of Black Mesa and the southern edge of the 

Shonto Plateau: It is approximately 20 miles (32 km) west of the com

munity of Kayenta in Navajo county, Arizona. The locality generally 

referred to as Marsh Pass is the narrow constriction at the north end 

of the valley between the Tsegi Mesas and Black Mesa where the valley 

drains into Laguna Creek at the mouth of the Tsegi Canyon. For the 

purposes of this survey the valley is def,ined by an irregular boundary 
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(Figure 2) that generally follows the natural drainage divide. It cir

cumscribes an irregular north-south aligned unit measuring 7.5 miles 

(12 km) long and 4.0 miles (6.4 km) wide containing a total area of 

approximately 16 square miles or 41 square kilometers. Specific envi

ronmental features critical to this analysis of prehistoric settlement 

patterns are described below. These features taken together may be 

considered to be the "effective environment," or those elements of the 

environment that were of direct importance to the successful practice 

of agriculture by the prehistoric inhabitants of Long House Valley. 

These critical elements are the geology, topography, hydrography and 

hydrology, climate, and vegetation. 

Geology 

The geologic units in Long House Valley (Figures 3 and 4) are 

entirely sedimentary with no igneous activity ever having occurred in 

the study area. The valley shares a common boundary with a portion of 

the northwest escarpment of Black Mesa, actually an erosional feature 

along the dipping contact between the Cretaceous rocks of Black Mesa 

and the Triassic-Jurassic rocks of the Shonto Plateau. The curving 

shape of the valley along this contact zone follows the structural 

feature known as the Organ Rock Monocline, which has bent the horizon

tally bedded sedimentary strata downward toward the southeast. This 

structural feature and the composition of the exposed sedimentary 

units affected the practice of agriculture by the valley inhabitants. 
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Rock units exposed in the valley sides, .Cclnyon cuts, and 

erosional remnants in the valley belong to the Glen Canyon Group and 

the Mesa Verde Group. The older Triassic-Jurassic rocks of the Glen 

Canyon Group are from oldest to youngest, the Wingate Sandstone, the 

Kayenta Formation, the Navajo Sandstone, and the Carmel Formation. 
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The Navajo Sandstone constitutes most of the sloping baldrock surfaces 

on the northwest or Shonto Plateau side of the valley. The Cretaceous 

units begin with the Cow Springs Sandstone, which is overlain by the 

Morrison Formation, which in turn is capped by the Dakota Sandstone. 

The more erosion resistant Dakota Sandstone forms a prominent cuesta 

along the southeast side of the valley. Set back from this cuesta and 

rising above it is the Mancos Shale and the Mesa Verde Group, which at 

this location consists of the Toreva Sandstone and the Wepo Sandstone. 

The talus slopes, fans, and ramps along the base of the steep cliffs 

on the Black Mesa side of the valley are formed from Quaternary collu

vium, landslide deposits, and slump boulders and blocks. The surface 

soils on the Shonto Plateau side are predominantly thin Quaternary 

aeolian deposits. Quaternary alluvium derived from both sides of the 

valley fills the valley floor. 

The Quaternary alluvial units in the valley are divided into 

two basic time units following Hack's (1945) studies of the Quaternary 

alluvium in Tsegi Canyon. Hack (1945) identified two formations, the 

Tsegi and the Naha formations. The Tsegi Formation was deposited on 

the bedrock canyon floor of Tsegi Canyon and its tributaries during 

the period 2000 B.C. to A.D. 900. An interval of erosion began 
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sometime between A.D. 1150 and 1300, which is designated as the Tsegi

Naha interval. This erosion interval was one of major channel trench

ing which removed much of the center portions of the Tsegi Formation 

filling the valley and leaving high terraces on both sides of the new 

stream channel. Between A.D. 1450 and 1500 there began a period of 

deposition of the Naha Formation in the existing channel cuts in the 

Tsegi formation. In most areas this material filled the channels to a 

level below the top of the remnant Tsegi terraces. 

A map of the Quaternary deposits in the valley developed by 

M. E. Cooley reveals that the majority of the surface deposits are an 

undifferentiated alluvium or modern alluvium deposited behind twenti

eth century checkdams. Undisturbed portions of the Tsegi formation 

have been identified at the extreme south end -of the valley and at sev

eral locations in the north end. Adjacent to the Tsegi deposits in 

the northern end are several areas of channel fill consisting of Naha 

deposits. Along the west side of the valley from the mouth of Kin 

Biko and extending about two miles northward are Quaternary sand dune 

deposits and areas of mixed dunes and alluvium. The sloping sandstone 

on the Shonto Plateau side contains small pockets of alluvium and a 

discontinuous thin mantle of blow sand that is partly stabilized by 

the vegetation cover. The rugged terrain on" the Black Mesa side of 

the valley consists almost entirely of Quaternary landslide deposits, 

talus slopes, and colluvial fans that extend down to the margin of the 

alluvial filled valley floor. 

The valley alluv.ium is predominantly sand with varying amounts 

of clay and silt. The soils derived from the Black Mesa side of the 
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valley have a higher clay and silt content, while those derived from 

the west side, the Shonto Plateau, are derived from sandstone and are 

predominantly sand. This feature may have contributed to differences 

in agricultural potential of valley soils. Specific characteristics 

of the valley alluvium are examined in more detail in Chapter 7. 

Topography 

Elevation above mean sea level in the study area ranges from a 

low of 6,020 feet (1835 m) at its extreme northeast end where Long 

House Valley Wash enters Laguna Creek to a high of about 7,300 feet 

(2225 m) on the northwest escarpment of Black Mesa. The elevation of 

the valley floor ranges from 6,020 feet (1835 m) at the northeast end 

to 6,680 feet (2036 m) at the south end. 

The topographic character of the valley is directly influenced 

by the previously described geologic structure and is portrayed in 

Figure 5. On the east side of the valley the prominent cuesta formed 

by the erosion resistant Dakota sandstone creates an escarpment rising 

several hundred feet above the valley floor. The base of this cuesta 

is obscured by rugged steep landslide deposits and slump boulders. 

The top of this cuesta forms a bench which almost continuously runs 

the length of the valley. Beginning on the top of this bench is an

other steeply sloped landslide deposit that overlies an eroded slope 

of Mancos Shale. This shale is extensively exposed in an eroded and 

barren badland area at the south end of the valley. The landslide 

deposit slopes up to another vertical cliff, which extends several hun

dred feet to the top of Black Mesa. The Toreva and Wepo Formations 
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are exposed in this escarpment. The east side of the valley can be 

characterized as steep, rugged, and inhospitable. 
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In contrast the west or Shonto Plateau side of the valley 

consists of gently sloping Navajo sandstone that rises gradually out 

of the valley alluvium. A large proportion of this side is ba1drock 

variably covered with a thin mantle of aeolian material. Low-lying 

areas on th iss i de also tend to catch and ho 1 d aeo 1 i an materi a 1. 

Numerous small drainages and canyons have formed along the joint pat

terns in this sloping sandstone surface. These catch rainfall and 

direct it into the sandy alluvium at the base of the slope. The major 

drainage on this side of the canyon is Kin Biko, a deep, narrow canyon 

running south and then east into Long House Valley. From its mouth to 

the canyon head the canyon is approximately two miles long, and at its 

deepest point it is about 656 feet (200 m) deep. Its floor is allu

vial filled and the canyon cuts into aquifers that provide a perennial 

flow that extends one-half to three-quarters of the way down the can

yon before disappearing into the alluvium. The canyon floor supports 

an unusually rich and diverse vegetation community. This side of the 

valley provides a distinctly more hospitable environment that contains 

water resources and is considerably more accessab1e. 

The alluvial filled valley floor is 5.75 miles (9.2 km) long 

and 1 mile (1.6 km) wide. It ranges in elevation from 6,020 feet 

(1835 m) to 6,680 feet (2036 m), a rise of 660 feet (201 m) in 5.75 

miles. The widest point on the valley floor is at the mouth of Kin 

Biko. The alluvial filled valley floor constricts to a very narrow 
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canyon near its confluence with Laguna Creek. Differences in valley 

floor topography are noticeable along the east side where there are 

outwash deposits resulting from rapid discharge of debris from the 

major side drainages on this side. The high steep slopes on this side 

result in rapid erosion and high velodty runoff, which result in 

small alluvial fan deposits. On the west side the valley floor is 

level up to the sandstone with the exception of extensive dune depos

its extending from the mouth of Kin Biko for about two miles down the 

west side. Portions of the valley floor have undergone some channeli

zation in this century, but much of this has been halted with earthen 

check dams designed to slow runoff and retard channel cutting. 

Climate 

Quantity and seasonal distribution of annual precipitation and 

length of the frost-free period are the critical climatic factors 

affecting prehistoric settlement in Long House Valley. Annual precipi

tation for the valley is extrapolated at somewhere between 8 and 11.5 

inches annually. As in the rest of the Kayenta region, moisture now 

occurs at two peaks during the year. In July and August 50 to 65 

percent of the total annual figure occurs as localized, high energy 

convectional thunderstorms, usually less than ten miles in diameter. 

These summer storms are high intensity, short duration, and result in 

rapid and sometimes quite destructive runoff. Being convectional 

storms these often center over the higher elevations of Black Mesa and 

the Shonto Plateau on both sides of Long House Valley. The remainder 

of the annual precipitation occurs between December and February. 
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Frontal systems bring this winter· moisture which is evenly distributed, 

low intensity precipitation. 

Temperatures in the Kayenta region and in the valley as well 

may range from summer highs of over 100°F to winter lows of below 

O°F. Length of the frost-free period varies with topographic situa

tion. However, the frost-free period in the valley probably ranges 

somewhere between 120 and 150 days (Hack 1942:Figure 4). Unfortunate

ly, no meteorological records are available for the valley, and all 

estimates must be extrapolated from other stations. 

Hydrology and Hydrography 

Long House Valley Wash flows northeastward and joins Laguna 

Creek at the mouth of Tsegi Canyon. Tsegi Canyon and its tributaries 

cut into aquifers of the Glen Canyon Group, and these provide suffi

cient water to allow perennial flow along its entire course and on out 

into the Laguna Creek Valley toward Chinle Wash. The only perennial 

flow in Long House Valley is found in Kin Biko as a result of the can

yon cutting into the Glen Canyon Group aquifers. This flow runs only 

about halfway down the canyon before disappearing into the alluvium or 

being lost to evaporation. The perennial flow and the various springs 

and seeps in this canyon are an important water resource today and 

undoubtedly were significant to past populations in the area. Addi

tionally, several other small seeps are located in some of the shallow

er canyons and drainages is the west side of the valley. As the 

Cretaceous rocks on the east side of the valley dip to the south, 

there are no water sources on the Black Mesa side of the valley. 
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Long House Valley Wash is an ephemeral drainage and 

consequently only flows as a result of heavy precipitation. At the 

present time the water table in the valley alluvium is presumably 
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below the level of the deepest channels. Channel cutting in the val

ley floor has been occurring since the turn of the century. However, 

some of this has been thwarted through the construction of earthen 

check dams, which have halted this process and resulted in the deposi

tion of alluvium in the extensive areas behind these dams. These acti

vities have altered and obscured the natural drainage patteY'ns in the 

valley floor in certain areas. 

Present hydrographics in the valley shed considerable light on 

probable agricultural practices of the past. The geologic and topo

graphic structure of the valley creates a favorable system for utiliz

ing the meager moisture that falls on the valley. The gently sloping 

surface of the Navajo Sandstone on the valley's west side directs the 

runoff downslope to the sandy alluvium at its base. Some of the drain

ages direct the runoff into specific locations at ~anyon mouths, while 

most evenly supply moisture to the alluvium along the entire west side 

of the valley. The low gradient of this slope slows runoff and picks 

up relatively little debris. In many localities on this side, plunge 

pools and natural tanks have developed along stream courses, and 

weathering pits have developed in baldrock areas. These features 

undoubtedly provided reliable domestic water sources in the past. 

By contrast, the east side of the valley is high and steep. 

Therefore, runoff is rapid, generally laden with sediment and debris 
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that is discharged quickly onto the valley floor. The moisture is not 

distributed into the valley alluvium in the same way that it is on the 

west side. Further, the high clay content of the soils on the east 

side of the valley may inhibit absorption of water. Additionally, the 

east side has less surface area for moisture catchment and more collu

vium in the landslide deposits that might soak up some of the moisture 

before it runs into the drainage systems. Moisture in the colluvium 

on the Black Mesa bench would not contribute in any way to the 

agricultural potential of the alluvium on the valley floor. 

Vegetation 

Long House Valley is within the Upper Sonoran Life Zone as 

defined by Lowe (1964). The three Upper Sonoran biotic communities 

that can be identified in Long House Valley are: (1) Great Basin 

Desertscrub, (2) Juniper-Pinyon Woodland, and (3) Riparian Woodland. 

The Juniper-Pinyon Woodland predominates the land area in the valley 

and is mostly restricted to the upland areas with shallow soils, the 

Shonto Plateau, the Black Mesa bench, and the landslide deposits on 

the Black Mesa side of the valley. This community extends just slight

ly onto the margins of the valley floor. The Great Basin Desertscrub 

occupies the valley floor and occasionally is found in deep pockets of 

alluvium in upland areas. Riparian Woodland occurs only in the well

watered portion of Kin Biko and is restricted to the canyon bottom. 

The ideal composition of these communities has been discussed earlier 

and is listed in Table 5. The understory species in these communities 

varies greatly from locality to locality within the valley. There is 
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a distinct difference in the density of juniper and pinyon on the east 

and west sides of the valley. The juniper and pinyon is denser on the 

Black Mesa side. It was also noted that species diversity is greater 

on the Shonto Plateau side of the valley. Additionally, there are 

probably considerable differences in species composition that can be 

attributed to overgrazing practices over the past century. 

Through the course of the field survey, six vegetation 

communities were defined on the basis of consistently observed species 

associations. These employ all three of Lowe's (1964) previously men

tioned communities, but further subdivide the Great Basin Desertscrub 

into four subcommunities or plant associations (Dean, Lindsay, and 

Robinson 1978:28). The four subdivisions and their general localities 

are as follow: 

Sagebrush Association 

Greasewood/Saltbush 
Association 

Snakeweed/Russian 
Thistle 

Snakeweed/Russian 
Thistle--Juniper
Pinyon Transition 

- commonly found on deep well
drained soils in the upper end 
of the valley and in several 
upland locations 

- found in heavy clay sediments 
in the valley floor 

- found in sandy alluvium on the 
valley floor 

- found in the sand dunes on the 
valley's west side and in the 
lower part of Kin Biko 

These four subdivisions are named according to the dominant 

species they contain. Numerous other species occur within these sub

divisions, and species from adjacent communities frequently mix and 

intergrade. Due to shifts in the composition of the sediments on the 
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valley floor, the locations of these communities have probably shifted 

many times over the past centuries. Overgrazing has also undoubtedly 

played a role in 'altering the species composition of the valley floor 

communities. 

Paleoenvironment in Long House Valley 

Paleoenvironmental data specific to Long House Valley are not 

sufficient to allow an interpretation of past environments in the val

ley. However, there is considerable paleoenvironmental data from the 

entire Colorado Plateau region that.can be applied to Long House Val

ley. Several disciplines--specifically dendroclimatology, geology, 

and palynology--provide data on the past environment of the Colorado 

Plateau. A comprehensive regional paleoenvironmental reconstruction 

has recently been proposed by Euler and' others (1979). This recon

struction integrates archaeological, geological, tree-ring, and paly

nological evidence to arrive at a reconst~uction of past environmental 

trends. As my examination views rooisture as the controlling variable 

in defining arable land, climatic reconstruction is roore heavily 

weighted in this discussion. There appears to be general agreement 

that there has been no major change in the environment of the Colorado 

Plateau in the past 4,000 years (Schoenwetter and Dittert 1968:43) and 

that climate of the Kayenta region is virtually unchanged from what it 

was in the Tsegi phase (Dean 1969:15). It is evident from the sources 

of Colorado Plateau paleoenvironmental data that subtle shifts in the 

climatic regime have occurred during the course of Kayenta Anasazi de

velopment. Such shifts were not intense enough to cause major changes 
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in the distribution of biota in t~e region, but were sufficient enough 

to affect the already tenuous practice of agriculture in this arid re

gion. Since climate is one of the most important factors in the suc

cess of dry farming, it is clear that climatic fluctuations may have 

played a major role in determining the location of prehistoric Kayenta 

Anasazi habitation sites. 

Historical Observations of Long House Valley Environment 

In 1859 a military reconnaissance led by Captain J. G. Walker 

(Bailey 1964) travelled through and camped one night in Long House Val

ley. Although the observations of the party were not intended to be 

scientific in nature, they did make note of one outstanding feature of 

the valley, the topographic and geologic differences between the east 

and west sides: liThe country on the two sides of the narrow valley 

have entirely different characteristics. On-the eastern side the 

bluffs of the Mesa de la Vaca [Black Mesa] are of white stratified 

sandstone, while the western side of the country is a vast mass of 

sandstone in the wildest stratal confusion." (Bailey 1964:84). This 

report further noted the abundance of natural tanks and numerous deep 

fissures and canyons on the west side of the valley. Their brief ob-

servations made no mention of the floristic composition of the valley 

floor. 

In 1914, the following observations were made by Kidder and 

Guernsey (1919:55) concerning the environment of Long House Valley: 

Another mile and one is clear of the pass and in a most 
beautiful long grassy valley, half a mile to a mile wide, 



walled in uncompromisingly on the south by the Black Mesa and 
bounded on the north by sloping ledges of red sandstone (see 
pl. 21,b). The scant drainage from this defile runs down 
through-the pass, where it is joined by a more constant flow 
from the Sagi system, the two forming Laguna Creek and 
ultimately emptying into the Chinlee. 

Although there is no flow of water in these upper reaches 
of Marsh Pass comparable with that in Sagi Canyon, there is a 
plentiful rainfall at certain seasons of the year; every storm 
that crosses this part of the Plateau seems to swing along the 
face of the Black Mesa and deliver part of its rain upon the 
valley. The vegetation, while still strictly of the dry
country type, is more luxuriant and varied than about Kayenta 
and in the I Monuments; I particularly is this true of the lit
tle side canyons that lead up into the red sandstone on the 

,northern side, where hollows and pockets in the rock hold sup
plies of stored rain water so large that they probably last 
through the dry seasons of all but exceptionally dry years. 

The valley is a level plane covered with bee plant, grass, 
sage, and greasewood. Its southeastern wall, as stated above, 
is formed by the steep, rough, pinon-clad face of the Black 
Mesa; the rise of the northwestern escarpment is much more 
gradual and its total height considerably less; it consists of 
tilted sandstone strata, sparsely wooded with the inevitable 
pinon and cedar~ Along the base of these slopes are mounds 
and hummocks of sandstone, some bare, some drifted over with 
dune-like accumulations of sand. This whole northern side of 
the Marsh Pass Valley, with its warm southern and southwestern 
exposure, abundant water holes, and broad sweeps of good adobe 
soil for corn agriculture, must have been well situated for 
the homes of the ancient agriculturalists, and the remains of 
their villages are scattered thickly along the edge of the 
flat land, from the lower gorges, where Sagi enters, the point 
3 miles above, where our exploration closed. . 
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Kidder and Guernsey's description of the valley does not 

appear to differ greatly from the present-day appearance of the val

ley. It does suggest a denser growth of plant species, especially 

grasses, on the valley floor. It is probable that recent factors such 

as channelization and arroyo cutting and livestock grazing have prob

ably significantly changed the valley's biotic composition in the last 

50 to 75 years. 
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Paleoclimate in Long House Valley 

Dendrochronology provides an annual record of past climate 

extending back approximately 2,000 years. Originally developed as an 

archeological dating tool, which was suspected of having climatic cor

relates, dendrochronology has developed its own subdiscipline, dendro

climatology (Fritts 1976), that has already shown great utility in 

reconstructing past climate in the arid Southwest (Dean and Robinson 

1977; Robinson and Dean 1969; Rose, Dean, and Robinson 1981). Dendro

climatic reconstructions are based on statistical analysis of annual 

tree-ring width measurements of certain species of conifers. These 

measurements are taken from dated archaeological wood samples from 

sites of various ages. The ring series in these wood samples overlap 

with one another and with modern trees, thereby providing a continuous 

record of annual growth-ring widths. The variation in the widths of 

the annual growth rings of trees in certain localities is largely a 

response to the annual variation in temperature and precipitation 

(Fritts 1976). The complex variables that actually affect tree growth 

and ring width can be statistically manipulated to develop a meaning

ful reconstruction of relative moisture values for selected periods of 

time in specific areas (Fritts 1976). The result is a graphic 

representation of departures of relative moisture values from a mean. 

The paleoclimatic reconstruction used for Long House Valley is 

the Tsegi Canyon Climatic Chronology developed as a part of the South

west Paleoclimate Project of the Laboratory of Tree-Ring Research at 

The University of Arizona (Dean and Robinson 1977, 1978). The por

tions of the chronology used here were developed from selected 
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Douglas fir archaeological tree-ring samples from Tsegi Canyon, which 

lies immediately north of Long House Valley. These samples are close 

enough to accurately reflect the climatic events in Long House Valley. 

Figure 6 presents the Tsegi Canyon Climatic Chronology for the 

period A.D. 680 to 1300. At the present time the data do not allow 

plotting any earlier than A.D. 680. The zero line on the figure repre

sents the mean tree growth and variations in ring widths are plotted 

in terms of standard deviations above and below the mean. These vari

ations are interpreted as departures from mean annual moisture. Two 

standard deviations above and below the mean are considered to be sig

nificant. The average for each ten-year period is plotted at the 

decade point along the horizontal scale. 

As this study is examining agricultural potential, the 

important aspect of the paleoclimatic record is that portion that 

falls below the mean moisture level. There are four intervals when 

the departure is greater than two standard deviations. These are 710-

720, 870, 1140-1150, and 1280. Also, there are several periods when 

the plot falls below the mean but is not greater than two standard 

deviations for long durations. These are the decades 740-770, 990~ 

1010, 1130-1190, 1280-1300. This last period coincides with the 

"great drought," and although it is of short duration by comparison, 

it shows the greatest standard deviation of any of the negative values. 

Geological Evidence 

The two basic quaternary soil units in Long House Valley are 

des~ribed earlier in this chapter. They include the Tsegi and Naha 
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formations, and they represent periods of erosion and deposition in 

the valley (Hack 1945). The Tsegi formation was deposited on the bed

rock floor of Tsegi Canyon and its tributaries during the interval be

tween 2000 B.C. and A.D. 1150. Deposition ceased at about A.D. 1150, 

and the surface remained stable until about A.D. 1200 when a period of 

major channel trenching began. This is calculated to have lasted 

until about A.D. 1300. During this period channelization occurred 

throughout the drainage systems of the Kayenta area, perhaps with the 

exception of the extreme canyon heads of a few drainage systems. 

Around A.D. 1450 to 1500 deposition of th~ Naha formation began, which 

filled the channel cuts in the Tsegi formation. The present period of 

arroyo cutting began about 1880 and has now cut to the heads of most 

of the canyon systems. 

This well documented sequence of deposition and erosion is 

considered to have climatic and hydologic correlates. It is generally 

assumed that alluvial deposition occurrs during intervals of wetter 

climate and rising water tables, and nondeposition or erosion ~e rep

resented by periods of lower water tables and drier climate (Euler and 

others 1979:1097). Major arroyo cutting episodes are thought to begin 

during periods transitional between major wet and dry intervals or 

periods of falling water tables. 

Palynological Evidence 

Studies of fossil pollen in deposits both within and outside 

archaeological sites allow some interpretations of possible response 

of vegetation to increased or decreased moisture through time. 
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Although pollen studies suffer from some disagreement over interpreta

tion, some inferences about past environments are strongly supported 

by the dendroclimatic and geological record. Basically, the periods 

of lower effective moisture levels as interpreted from palynological 

evidence, coincide with the periods of drought and nondeposition as 

found in the alluvial and dendroclimatic record (Euler and others 

1979:1095). 

Summary 

The reconstruction of paleoenvironment on the Colorado Plateau 

as presented here is clearly biased toward the dendroclimatic recon

structions presented in Figure 6. Evidence from geology and palynology 

is helpful in confirming some of the trends, but clearly the dendro

climatic reconstruction offers the greatest precision in aiding in the 

understanding of prehistoric settlement distributions in Long House 

Valley. 



CHAPTER 5 

LONG HOUSE VALLEY SURVEY: HISTORY AND METHODS 

Previous Research 

The earliest published mention of archaeological remains in 

Long House Valley is found in the reports of Captain J. G. Walker, who 

in 1859 led a military reconna1ssance from Fort Defiance across Black 

Mesa, down its northwest side and through Long House Valley and Marsh 

Pass (Bailey 1964). Walker's party camped at the large pueblo ruin, 

later known as Long House, on the night of September 11, 1859, at 

which time some of the party members inscribed their names on the 

sandstone blocks of its masonry walls. 

Professional archaeologists did not visit the valley until 

shortly after the turn of the century. In 1908 Byron Cummings, then 

of the University of Utah, visited Long House on a trip to examine pre

historic ruins in the San Juan region (Cummings 1910:28-29). Immedi

ately following Cummings' visit Jesse Walter Fewkes (1911:10-11) 

visited Long House in 1909 while on his way to make a reconnaissance 

for the Bureau of American Ethnology of the newly designated Navajo 

National Monument. During this trip he briefly described Long House, 

which he designated as Ruin B. He also made passing mention of other 

ruins in the valley in the vicinity of Ruin B, one of which probably 

corresponds to the site now known as Tower House. 

111 
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The most notable archaeological investigations in the valley 

were those of Alfred Kidder and Samuel Guernsey (Kidder and Guernsey 

1919) conducted for the Peabody Museum of Harvard University in 1914 

and 1915. Their 1914 fieldwork included visits to numerous sites in 

the valley including Ruin A (Long House), Ruin B (designted by them as 

Ruin 8), and Tower House, a ruin on a spur of rock below Ruin 8. 

Dense site concentrations were observed in the area along the valley 

floor between Ruin A and the mouth of Tsegi Canyon. Remains of reser

voirs and check dams were also noted in the ravines below Tower House. 

Excavations in the 1914 field season included the clearing of the 

front rooms in Ruin 8 with some test excavations in its back rooms. A 

kiva located on the valley floor about one-half mile below Ruin A was 

also excavated that season. Exposed skeletons were excavated and re

covered from six or seven localities, and systematic trenching for bur

ials at two sites, Camp Cemetery and Pottery Hill, revealed additional 

burials. The investigations in 1915 concentrated on the excavation of 

two important Basketmaker II caves (Caves I and II) in Kinbiko Canyon, 

a tributary of Long House Valley •. The work of Kidder and Guernsey in 

Long House Valley, Marsh Pass, and the Laguna Creek Valley represents 

some of the most significant early contributions to Kayenta archaeolo

gy. These Basketmaker materials were the first such finds south of 

the San Juan River. 

Albert Reagan (1922, 1929), an employee of the Indian Service 

stationed in the Kayenta area, visited numerous archaeological locali

ties between 1916 and 1920. During this time he visited and described 
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Long House, Ruin 8, and Tower House, as well as numerous other smaller 

sites in the valley (1922:279-81). Although he described and numbered 

22 sites in the valley, neither his descriptions nor his maps allow 

precise identification or relocation of any of these sites (1929: 

13-17). 

Between 1933 and 1938 the Rainbow Bridge-Monument Valley 

Expedition worked extensively in the Tsegi Canyon region and its envi

rons. Although not mentioned in the publications of the expedition, 

there are several rockshelters in Kin Biko Canyon bearing site numbers 

painted in white paint which suggests that a survey party explored 

that canyon during their investigations. On the divide between Marsh 

Pass and Long House Valley, one small site (RB 564) was tested by the 

expedition, and two burials and a sample of potsherds were recovered 

for analysis (Beals, Brainerd, and Smith 1945:62-66). 

In 1941 Deric O'Bryan of Gila Pueblo visited at least two 

sites in Long House Valley for the purpose of collecting tree-ring sam

ples. He obtained five samples from Long House and 36 samples were 

collected from Ruin 8 (Dean 1969:183-88). Tree-ring samples were 

again collected from Long House in 1963 by Jeffrey S. Dean of the 

Laboratory of Tree-Ring Research of The University of Arizona (Dean 

1969:183-86). The dates resulting from these collections are listed 

in Dean (1969: 183-88) and Bannister, Dean, and Robinson (1968). 

Prior to the realignment and paving of the road from U.S. 

Highway 160 to Navajo National Monument (Arizona Route 564), Keith 

Anderson (1969b) recorded and excavated a series of sites in the 



highway right-of-way in 1963 and 1964. Two of these sites (NA 8602 

and NA 8604) are within the limits defined for the current survey of 

Long House Valley. 
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Other than Kidder and Guernsey's investigations and the minor 

activities mentioned above, archaeological remains in Long House Val

ley have drawn little formal scientific attention other than occasion

al visits by representatives of various federal, state, and private 

institutions. The vast potential for research there has been continu-

ally recognized, but it was not until the initiation of the Long House 

Valley survey that this potential has begun to be realized. 

Long House Valley Survey: Research Orientation 

The archaeological survey of Long House Valley developed out 

of the mutual research interests of Jeffrey S. Dean and William J. 

Robinson of the Laboratory of Tree-Ring Research at The University of 

Arizona and Alexander J. Lindsay, Jr. of the Museum of Northern Ari

zona in Flagstaff, Arizona. The overall aim of the Long House Valley 

Project is to provide nan intensive study of a local manifestation of 

the Kayenta Anasazi cultural tradition n (Lindsay and Dean 1971:111). 

Expanding on this initial statement, Lindsay and Dean 1971:111) state: 

The scope of the research includes the development of a 
culture history for the valley, an investigation of the chang
ing adaptation of the Kayenta people to the valley environ
ment, and a study of the processes of cultural change and 
stability during the period of valley occupation. Data for 
this study encompass almost 2000 years of prehistoric occupa
tion, a period of relatively transient Hopi use, the more re
cent and current Navajo utilization, and a rather specialized 
Anglo-Navajo exploitation of the valley. Dendrochronological 
and geochronological evidence concerning past environmental 



conditions is used to delineate time periods when environmen~ 
tal change and stress, through their influence on the. techno
economic subsystem, might have caused observable adaptive 
responses in the cultures of the inhabitants of the valley. 
Emphasis of the study is on the interactions between the 
cultural and natural subsystems through time. 

Additionally, the survey of Long House Valley provides a broad data 

base for investigating a variety of settlement pattern-oriented 

research" quest ions. 
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The principal investigators for the Long House Valley survey 

are participants in the Southwestern Anthropological Research Group 

(SARG), and their survey data have been collected in a manner that 

makes them useful for answering some of the questions posed by the 

first SARG Conference held in 1971 (Gumerman 1971). A succeeding pub

lication of the i976 SARG Conference proceedings (Euler and Gumerman 

1978) presented a portion of the Long House Valley data to test two 

SARG Hypotheses as they relate to certain site types. Hypothesis 1 

states that: IISites were located with respect to critical on-site re

sources,1I and Hypothesis 2 states that: IISites were located so as to 

minimize the effort expended in acquiring required quantities ofcriti

cal resources. 1I Dean and others (1973) discuss the details and re

sults of that test. Long House Valley data have been entered into the 

SARG automated data bank so that the data can be used for continuing 

research on various problems. These data have already been used in 

one dissertation by Richard Effland (1979) dealing with prehistoric 

spatial behavior. Long-range plans for research include the 

initiation of an excavation program at a future date. 
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Summary of Fieldwork 

With the exception of an intensive·ten-week field season in 

the summer of 1973, much of the Long House Valley Survey was conducted 

during an intermittent series of one- and two-week survey sessions 

scattered over six field seasons between 1969 and 1980. These short 

surveys were conducted by various or all of the three principal 

investigators. Various graduate students have also assisted with 

these surveys. These field sessions operated out of camps at Navajo 

National monument through the gracious hospitality and cooperation of 

the National Park Service staff. Field surveys were conducted unde'r a 

permit from the Navajo Tribe to the Museum of Northern Arizona, and 

all work was done with the consent of the local tribal chapter and 

with the permission of Navajo families residing in'the valley. 

Financial support for most of the survey was contributed b~ the two 

cooperating institutions. 

The longest period of fieldwork lasted ten weeks between 

June 1 and August 8, 1973. The writer acted as field supervisor for 

three assistants during this survey. This crew was occasionally 

augmented by the principal investigators on the project. That 

season's work was supported by a grant to the Museum of Northern 

Arizona from the Wenner-Gren Foundation for Anthropological Research, 

an Institutional grant from The University of Arizona to the 

Laboratory of Tree-Ring Research. 



117 

Field Methods 

Survey Method 

The intent of the survey was to provide approximately 95 to 99 

percent coverage of the designated area of study. The study area is 

defined by the natural geographic boundaries of Long House Valley by 

following the drainage divide and other easily identifiable natural 

features around the perimeter of the valley. Approximately 11,000 

acres are contained within the study area. 

In order to achieve such coverage the study area was divided 

into logistically manageable survey units based on topographic, vegeta

tive, or cultural features that could be clearly delineated on the 

ground and on the' aeri al photo coverage of the valley. Each of these 

units was then walked by a two- to five-member survey crew. Spacing 

of crew members in this coverage varied considerably due to factors of 

topography, exposure of bedrock, and vegetative cover. Each survey 

unit was surveyed until the entire valley was covered. 

Lindsay and Dean (1971) point out that certain "interfering 

variables" limit the potential for total information retreval in Long 

House Valley. They cite that the archaeological sample has been 

altered or obscured by various natural and cultural factors: 

1. Post-Pueblo I agradation of the valley floor has probably 
obscured Pueblo I or earlier sites that may exist on the 
valley floor. 

2. Recent activities have probably buried parts or all of some 
late sites and earlier sites as well. 

3. Wind and water erosion, deflation, and channel cutting have 
damaged some sites and undoubtedly totally destroyed others. 
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4. Livestock herding activities have totally obscured some sites 
and have seriously altered the surface configuration, charac
teristics, and size of artifacts on others. 

5. Previous surveys, pothunting, and artifact collecting have 
biased the surface sample on some of the more accessible 
sites. 

Recording Procedures 

The recording procedures adopted for the Long House Valley 

Survey were designed to document all human activity in the valley 

whether prehistoric or historic Hopi, Navajo, or Anglo. Due to the 

high density of prehistoric sites, isolated artifacts were not general

ly recorded unless they fell distinctly outside of the range of materi

als found on nearby sites. Various isolated historic artifacts were 

not recorded as they were considered to be part of the overall Navajo 

utilization of the valley in the twentieth century and one way or 

another related to the Navajo sites recorded on the survey. 

Upon discovery of a site the survey crew assembled to record 

the site and its various features. Each site location was plotted on 

en 1 argements of aeri a 1 photographs as we 11 as on USGS 7.5 mi nute quad

rangle maps. The scale of the photos allowed precise plotting of 

sites. Each site was recorded on the Museum of Northern Arizona site 

card as well as on a specialized form designed for the survey (Lindsay 

and Dean 1971:117-19) that documents additional cultural and geograph-

ic features. A plan, map was drawn for each site, and one or more 

photographs were taken of many sites. 

Collections of ceramics and 1ithics were made from each site 

for the purpose of temporal placement, determination of cultural 
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affiliation, site function, and resource utilization. Orientation of 

the surface collecting was to obtain diagnostic artifacts, 

particularly temporally diagnostic sherds. Probabilistic sampling 

procedures were not utilized for the collection of surface artifacts. 

All artifact collections, site data, photos, and survey data have been 

deposited in the Museum of Northern Arizona in Flagstaff, Arizona. 

In addition to the site data, information on various features 

of the natural environment of the valley were noted and described, par

ticularly those features or habitats that may have been resource areas 

for the former valley inhabitants. This information included studies 

of selected vegetation quadrats for species composition and the collec

tion of soil samples. All water resources, both natural and man-made 

were precisely recorded, as were features that appeared to be water 

control features. Man-made water resources such as dams and reser

voirs and water control features were all given numbers and classified 

as special use sites. 

Site Typology 

Sites recorded on the Long Hous~ Valley survey have been 

classified into three site types: habitation sites, special use 

sites, and. sites of unknown use. Dean, Lindsay, and Robinson (1978: 

29) describe habitation sites as follows: "Habitation sites are iden

tified on the basis of size, presence of permanent structures usually 

of both domestic and ceremonial types, and evidence for maintenance 

activities such as the storage preparation, and consumption of food 



and the manufacture, storage, use, and repair of tools and other 

art ifacts.1I 

Special use sites are those at which a limited range of 

activities take place, such as the collecting and processing of wild 

foods, and include such features as fieldhouses, water control de

vices, quarries, and storage facilities. These sites also lack the 

attributes of habitation sites. 
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Unknown sites are classified as such because of the lack of 

information to classify them as either habitation or special use 

sites. Often these are sites that are buried in alluvium or dunes or 

damaged by erosion. 

Site Dating 

Prehistoric sites recorded on the survey were dated by the 

associated ceramics observed on or collected from each of the sites. 

The Kayenta ceramic tradition is precisely dated through many well con

trolled associations with dated tree-ring samples. The ceramic type 

dates used for dating the Long House Valley sites are presented in 

Table 6. The type descriptions follow those of Abel (1955) and Colton 

(1955, 1956), and the dating of the types used in this study were de

rived from a ceramic analysis of Kayenta ceramics done specifically 

for the Long House Valley project. 

Sites without ceramics are dated with whatever diagnostic 

materials were available. Some water control features could not be 

precisely dated, and all preceramic sites have a very broad date range 

because they lack well dated diagnostic artifacts. 
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Table 6. Ceramic type dates used for dating of Kayenta Anasazi sites 
in Long House Valley. The Kayenta ceramic series includes: 
Tusayan White Ware, Tusayan Gray Ware, San Juan Red Ware, 
and Tsegi Orange Ware. Type descriptions follow those of 
Abel (1955) and Colton (1955, 1956). Dates are based on 
ceramic analysis by Jeffrey S. Dean and William J. Robinson 
for the Long House Valley Project. 

Ceramic Type Dates (A. D.) 

Tusayan Gray Ware 

Lino Gray 550(1) to 1000 
Lino Black-on-gray 600 to 850 
Kana-a Gray 900 to 1000 
Tusayan Corrugated 1000 to 1300 
Moencopi Corrugated 1150 to 1300 
Kiet Siel Gray 1250 to 1300 

Tusayan White Ware 

Kana-a Black-on-white 850 to 1000 
Black Mesa Black-on-white 1000 to 1075 
Sosi Black-on-white 1050 to 1150 
Dogoszhi Black-on-white 1075 to 1175 
Flagstaff Black-on-white 1150 to 1225 
Tusayan B lack-on-white 1200 to 1300 
Kayenta Black-on-white 1250 to 1300 

Tsegi Orange Ware 

Medicine Black-on-red 950 to 1100 
Tusayan Black-on-red 1000 to 1300 
Tusayan Black-on-red 

(Dogoszhi Variety) 1225 to 1300 
Tusayan Polychrome 1050 to 1300 
Kayenta Polychrome 1275 to 1300 
Kiet Siel Polychrome 1275 to 1300 
Tsegi Red-on-orange 1275 to 1300 
Tsegi Black-on-red 1275 to 1300 
Tsegi Polychrome 1275 to 1300 
Tsegi Orange 1250 to 1300 
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Table 6. Ceramic type dates used for dating of Kayenta Anasazi sites 
in Long House Valley Continued 

Ceramic Type 

San Juan Red Ware 

Abajo Red-an-orange 
Bluff Black-an-red 
Deadman's Black-an-red 

650 
850 
900 

Dates (A. D.) 

to 
to 
to 

850 
950 

1050 
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The SARG format required that a calendrical date be assigned 

to each site, regardless of the precision of the dating techniques. 

Each site was assigned an initial date, a terminal date, and a median 

date. All chronological ordering of sites for analysis is based on 

these date assignments. 



CHAPTER 6 

A MODEL FOR PREHISTORIC FIELD LOCATIONS 
IN LONG HOUSE VALLEY 

This study assumes that all variables affecting agricultural 

potential at anyone field location are constant with the exception of 

one, that of available moisture. The potential of any field location 

may vary relative to others according to soils and physiographic situa

tion. However, the potential of a given location may vary through 

time according to available moisture from year to year or from decade 

to decade. The selection of a farming field location is considered to 

be based on the agricultural potential of an area as preceived by the 

farmer with respect to physiographic and edaphic factors which may be 

indicative of the quantity of moisture available to that particular 

location. In order to examine the prehistoric agricultural adaptation 

in Long House Valley, a model for determining possible field locations 

has been .developed. The most appropriate model for Long House Valley 

was developed by examining the agricultural field locations of the eth

nohist~ric and recent occupants of the region and attempting to define 

their criteria for selection of field locations. These same criteria 

are then applied to Long House Valley in order to define potential 

fie ld locations. 
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Ethnographic Analogies 

The three groups which historically occupied and practiced 

agriculture in the Kayenta region are the Hopi, Navajo, and Southern 

Paiute. Agriculture, principally floodwater farming and dry farming, 

was practiced to varying degrees by all three group.s, being of great

est importance and elaboration among the Hopi who have traditionally 

practiced agriculture since prehistoric times. Navajo agricultural 

practices are thought to have been acquired from Pueblo farmers in the 

historic period or immediately prior to Spanish contact, and they 

closely reflect Hopi and Rio Grande Pueblo agricultural practices. 

Among the Southern Paiute, agriculture is not a major part of the sub

sistence strategy and was probably only occasionally practiced by a 

few small groups. It consisted of small-scale irrigation agriculture 

dependent on springs for their small terraced gardens. This practice 

many have been introduced to the Southern Paiute in late prehistoric 

times from either Hopi, Navajos, or Yuman farmers. 

The farming practices of these three groups have been studied 

most intensively for the Hopi by Bradfield (1971), Forde (1931), and 

Hack (1942). Navajo agriculture has been studied to a lesser degree 

by Hill (1938) and Landgraf (1955). Discussion of farming practices 

of the Southern Paiute is limited to a few brief discussions in ethno

graphic studies and historical accounts (Euler 1966; Kelly 1964). 

Farming practices of the Navajo and Southern Paiute are in all proba

bility derived from the Hopi, and therefore, are thoroughly covered by 

Hack's (1942) study of Hopi agriculture. 



A Model of Field Locations 

The agricultural practices of the Hopi in recent historic 

times, with the exception of introduced plant species, appear to be 

essentially the same as those practiced at the time of Spanish 
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contact. The continuing success of Hopi agriculture in what appears 

to be such an inhospitable environment is testimony to their intimate 

knowledge of the physiographic processes of the region which enables 

them to select field locations and successfully practice dry farming 

and floodwater farming. 

Field Typology 

Hack (1942:26) classified Hopi agricultural fields into four 

major groups based on their source of moisture and into various 

subgroups according to their location and soil type: 

I. Fields watered by surface runoff (floodwater farming) 
1. Akchin fields (at arroyo mouth) 
2. On floodplains of large streams 
j. On flood terraces of large arroyos 
4. In bottoms of small arroyos 
5. Trinchera fields (on artificial. terraces in drainage 

ways) 
6. Watered by hillside wash (probably not found in Hopi 

country) . 
II. Fields watered by rainfall 

1. Sand dune agriculture--sandy soil 
2. In alluvial and other soils (in higher parts of the 

Navajo country) 
III. Fields watered by underground seepage (seepage fields) 

1. In dune sand 
2. In colluvial soils 
3. In dune hollows 

IV. Irrigated fields (usually in colluvial and alluvial soils) 
1. Irrigated by diversion of permanent streams (not found 

in Hopi Reservation but common at Moenkopi) 
2. Irrigated from springs 
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Hack (1942:26) found that fields of the first group, floodwater 

fields, are most important, accounting for 73 percent of the cU1tivat-

ed land at thoe time of his study. This utilization of floodwaters pro

vi des an effect i ve means of wateri ng fi e 1 ds. The dry arroyos of the 

Hopi country flow after every large rain because they concentrate the 

considerable quantities of water that run off large watersheds. Con

sequently, floodwater fields receive greater quantities of water and 

retain soil moisture for longer periods than other areas. Fields need 

not be directly flooded to benefit from floodwaters in these situa

tions. If the floodwater spreads out upstream from the field, the 

moisture may be laterally transported down the gradient through sandy 

alluvium to the cultivated field. 

These fields are further subdivided according to their 

topographic situations. One type of field, which he calls "akchin ll 

(Type I-I), is situated at the mouths of arroyo channels of small can-
. 

yons where the stream gradient lessens and the velocity of the stream 

decreases to the point where the sediment load is dropped and the 

floodwater spreads out over a small alluvial fan (Hack 1942:26-28). 

Fields are also located in the floodplain of streams (Type 1-2) where 

the overflow from the channel during a flood inundates the plot. Simi

lar situations prevail on the low flood terraces of larger arroyos 

(Type 1-3), but these are often destroyed by violent flooding (Hack 

1942:29-30). Wide, level arroyo bottoms of small arroyos are utilized 

as field areas (Type 1-4) and can be improved by the construction of 

terraces (Type 1-5) with low rock walls (trincheras) (Hack 1942:30). 
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The technique of placing fields so they are watered by slope wash 

(Type 1-6) as described by Bryan (1929) is not utilized by the Hopi, 

probably due to the lack of areas that would provide sufficient slope 

runoff. 

"Fields watered by rainfall" are second in importance 

constituting about 27 percent of the cultivated land. Sand dune agri

culture (Type II-I) is a subdivision of this category. In this case, 

moisture from rainfall is stored in dune sand, which acts as a highly 

effective reservoir. Crops are often planted on large climbing dunes 

or steep dune-covered slopes. Beans are the most important crop grown 

at these locations; however, most of the peach, apricot, and apple 

trees are also planted on dune fields, and corn may also be grown 

there. In order to take maximum advantage of the moisture in a dune 

area, the natural vegetation must be cleared, which exposes the plants 

to damage from wind and blowing sand. To protect against wind damage, 

the fields are lined with stones that nold down brush that acts as a 

windbreak (Hack 1942:32-34).- Alluvial and other clayey and alluvial 

soils directly watered by rainfall are also used in agricultural 

fields (Type 11-2). These are usually at higher elevations, often in 

the Ponderosa Pine Zone where they have a disadvantage of a shorter 

growing season, and are not found in the Hopi area (Hack 1942:34). 

Seepage fields (Type III) and irrigated fields (Type IV) 

constitute less than 1 percent of Hopi agricultural land (Hack 1942: 

34-37). Seepage fields are planted in colluvial soils or dunes that 

receive moisture from ground water supply and are continually fed by 
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subsurface flow of moisture. Two kinds of irrigation are practiced. 

At Moenkopi the alluvial floor of Moenkopi Canyon is irrigated by di

version of water from the perennial stream into ditches, laterals, and 

finally to field plots (Type IV-I). It is not known whether this irri

gation technique was practiced there prehistorically. At the mesa vil

lages, springs on the sides of the mesa supply water for irrigated 

gardens (Type IV-2), which altogether constitute only 11 acres of cUl

tivated land. Here spring water is stored in small reservoirs and 

diverted as needed into .fields below the springs. These gardens are 

on steep slopes of the mesa sides and are terraced with rock walls. 

Crops grown in these irrigated gardens include squash, corn, peaches, 

apples, apricots, and many other introduced garden vegetables (Hack 

1942:34-37). 

Watershed Areas and Floodwater Fields 

A successfully placed akchin field (Type I-I) depends on a 

much larger area of watershed than the area of the actual field being 

cUltivated. Therefore, the size of the watershed limits the size of 

the akchin field. Hack's (1942:21) studies determined that in the 

Hopi country there was a fairly constant ratio between field size and 

watershed size. He found that cultivated floodwater fields of the 

akchin type were between 3 and 6 percent of the size of the drainage 

basin or watershed that supplied their moisture. This varies somewhat 

because sandy soils in the watershed retain moisture and yield less 

runoff than clayey colluvium or bare clay or baldrock slopes. 
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Vegetation, Soils, and Field Locations 

During his study of Hopi agricultural practices in the Oraibi 

Valley, Bradfield (1971:13-17) examined the relationship between vege

tation community and field location. On the lower valley side slopes 

and on the valley floor Bradfield defined the following three 

vegetation communities that are associated with agricultural fields: 

1. Snakeweed Community: This is located on the valley margins 

and side valley slope and is a lower continuation of the side 

valley slope communities. There are occasional fields on 

these slopes, but they are not considered a favored location. 

2. Rabbitbrush Community: These communities are found on 

terminal fans on the valley side slope and extending onto the 

valley floor at the end of tributary watercourses. These are 

the locations of floodwater fields of the akchin variety. 

3. Greasewood Community: This community is found in the alluvial 

flats of the floodplain and in areas receiving water from ad

joining talus slopes. Abandoned fields in these communities 

are generally recolonized by four-wing saltbush and'tumbleweed. 

This community is generally fertile as long as it receives 

sufficient runoff or direct rainfall. 

These observed vegetation differences are actually indicators 

of soil types. Bradfield (1971:16) also described three soil classes 

in the Oraibi Valley: sands, sandy loams, and clays. Sand occurs in 

scattered dunes on the valley floor, sandy loam ocurs on the side val

ley slope and on fans of tributary water courses. Clays are in the 
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alluvial flats of the main valley. These three soil types have differ-

ent moisture retaining capacities. Sand retains moisture the least; 

sandy 10ams retain twice the capacity of pure sand, and clays have 

four times the moisture retaining capacity of sand. Traditionally, 

the best fields in the Oraibi Valley were on the old floodplain of the 

main wash in the predominantly clay soils. Arroyo cutting of the main 

valley floor in historic times has caused these fields to be abandoned 

in favor of akchin fields at the sides of the valley. 

Hack's (1942) studies presented a generalized classification 

of soils in the Hopi region: 

I. Soils transported by water (alluvial soils) 
A. Clayey soils apt to be alkaline 
B. Sandy soi1s--wel1drained 

II. Soils derived by slope wash on steep mesa sidea (colluvial 
soils) are gravelly, sandy or clayey 

III. Soils transported by wind (eolian soils) 
A. Active dunes 
B. Ancient dunes, usually containing caliche 

Floodwater fields are planted on alluvial soils that are 

varying proportions of clayey silt, sand, or loam depending on the geo-

logical unit from which they were derived. Clayey soils are apt to be 

alkaline because they were derived. Clayey soils are apt to be alka

line because they are not well drained. Due to their impermeable 

nature flood waters are likely to pond on them, dry up, and deposit 

salts. Hack (1942:25) also noted that some apparently ideal field 

locations are never used because of their clayey soils and poor 

drainage. He further noted that the soils in the Oraibi and Polacca 

Valleys are more clayey than in other areas because they are partly 

derived from Mancos shale. 
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Effects of Decreased Moisture on Field Location 

Several of the major field types described by Hack (1942) can 

be arranged along a climatic gradient from moist to dry to serve as a 

model to examine changing field locations as a response to decreased 

moisture. The ideal agricultural field would be one that relies on 

existing soil moisture and the rainfall that falls directly on the 

field. This situation may have occurred in the past during optimal 

climatic conditions but has not occurred in historic times in the Hopi 

region. A decrease in annual moisture would require the use of flood

water farming techniques to concentrate part of the available moisture 

on the cultivated field areas. This concentrated runoff can be uti

lized only in specific physiographic locations where the velocity of 

the water slows and spreads out on an alluvial fan, or where flood

waters overflow their banks and flood fields. Continuing dry condi

tions may result in the lowering of the water table and arroyo cutting, 

which would require abandonment of floodwater fields on the lateral 

tributaries of the valley. Just such a shift from a dissected flood

plain in the Oraibi Valley to akchin field locations is known to have 

occurred at the turn of the century (Bradfield 1971:170). Channel cut

ting eliminated the floodwaters from the fields as well as lowered the 

water table. Continuing channelization along the lateral tributaries 

would begin to have a negative effect on cutting into akchin field lo

cations. While arroyo cutting and lowering of the water table occur 

simultaneously, a causal relationship has not been established between 

the two. Arroyos will usually cut to the level of the water table in 
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the alluvium or to bedrock. It has been demonstrated that these phe

nomena are cylical and are initiated during periods of decreased 

moisture (Euler and others 1979). 

Several other field types may continue to be used during 

periods of decreased moisture, depending upon the duration and sever

ity of the drier conditions. These include dune ffelds and various 

types of seepage fields. These are fed by underground seepage, 

usually through sand or sandy loam or by runoff from a large watershed 

area or from seepage from perennial streams or permanent water sources 

upstream from the field areas. 

Also, decreasing moisture would result in technological 

modifications to attempt to control and increase natural runoff into 

field areas. Evidence should also support increased attempts to con-

trol and conserve water for domestic use, such as holding tanks, 

reservoirs, and channeling runoff to aid in filling such structures. 

Archaeological Evidence for Field Locations 

Archaeological evidence for prehistoric fields in the northern 

Anasazi area is limited to agricultural features such as field bor-
" 

ders, terraces, and water control devices. Actual fields are not 

directly identifiable but are inferred from the association of poten

tially arable land with such agricultural features. 

Within the Kayenta Anasazi area such features have been 

described for a number of Pueblo III (A.D. 1150-1300) sites including 

the Beaver Creek agricultural community (Lindsay 1961), Creeping Dune 

irrigation site (Sharrock and others 1961), NA 7540 (Lindsay and 
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others 1968), and NA 7940 (Ambler and others 1964). All of ~hese sug

gest an increasing reliance on water control techniques during Pueblo 

III in the Kayenta area. 

In the Hovenweep area in southeastern Utah prehistoric farm 

fields and water control features were located during investigations 

of the Hovenweep Project (Winter 1976, 1977). Field identification 

depended on visible structural features consisting of terraces, check 

dams, bordered fields, reservoirs, and soil and water control devices. 

Some of these features were excavated, and several significant spe

cialized studies of prehistoric farming practices were conducted by 

the project. Analysis of pollen from agricultural features revealed 

significant correlations between potential farm fields and the pollen 

of cultigens and several manipulated or encouraged wild plant species 

(Woosley 1977:133-50). Additionally, Winter and Litzinger (1976) con

ducted a study of floral indicators of farm fields in the Hovenweep 

area. Their studies determined that plants intentionally semicu1tivat

ed or encouraged by Pueblo farmers are consistently associated with 

Hovenweep water control structures. Also, they determined that the 

floral composition reflects physiographic variability, soil types, and 

water sources, and these may be indicators of potential field loca

tions. This was also verified by Bradfield (1971) for the Hopi area 

where rabbitbrush, greasewood, and saltbush communities were found to 

be excellent indicators of potential farming field localities. 

In the Mesa Verde area Rohn (1963) and Steward (1940) have 

described the Mummy Lake water control system on Chapin Mesa. This 
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consists of a complex mesatop system built for the collection and 

retention of runoff for distribution to farm fields farther down the 

mesa. Other water control features and systems in the Mesa Verde area 

are discussed by Herold (1961) and Rohn (1972). 

Potential Field Locations in Long House Valley 

Potential field locations in Long House Valley were identified 

through consideration of soil types, physiographic variables, and 

water sources according to the model previously presented. There are 

no visible structural features indicative of prehistoric field loca

tions on the valley floor. While a few water control features were 

located on the west (Shonto Plateau) side of the valley, above the val

ley floor, these were most probably established for domestic rather 

than agricultural use. Observations during the period of the survey 

revealed that the surface of the valley floor is active and changing, ' 

and any evidences of agricultural features would be destroyed or bur

ied. Therefore, identification of potential field locations must draw 

entirely on the model of field locations developed in this chapter. 

All potentially arable land in the valley, with a few minor 

exceptions, is limited to the valley floor and lower valley side 

slopes. This consists of a total of 2,556 acres of arable land on the 

valley floor. The rugged talus slopes, landslide deposits, and escarp

ments of the east side of the valley essentially preclude agricultural 

practices anywhere above the valley floor on that side of the valley. 

The west side with its vast areas of ba1drock and thin mantle of blow 

sand is largely unsuitable for agriculture. Very small farm plots may 
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have been planted in pockets of well-drained soils or in a few small 

canyon bottoms aided by checkdams. One small area of approximately 30 

acres of arable land is located above the valley floor on the west 

side of the extreme south end of the valley. 

The boundary of the 2,556 acres of arable land in the valley 

floor is defined by the contact of the alluvium with the bedrock slope 

on the west side and the talus slopes and landslide deposits on the 

east side. While the entire 2,556 acres is considered arable, it must 

be evaluated for its potential for different types of fields under 

varying climatic conditions. 

Soils 

Soil samples were collected from the top eight inches of 

alluvium at 14 locations on the valley floor. These samples were sub

jected to a "routine" soil analysis by The University of Arizona Soils 

Laboratory. This "routine" test for fertility of soils measures soil 

Ph, electrical conductivity of soluble salts, sodium, potassium, ex

changeable sodium percentage, nitrogen, and phosphorous. All samples 

show the valley alluvium to be moderately alkaline. Results of the 

other tests fall within the normal range of variability of fertile 

soils; this was also confirmed by the successful CUltivation of corn 

on the valley alluvium by the Navajo residents of the valley. 

The valley alluvium varies in composition of sand, clay, and 

silt depending on the geological derivation of the alluvium. Alluvium 

formed from west side Triassic-Jurassic rocks is distinctly different 

from that derived from the Cretaceous rocks on the east side. 
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Generally, the alluvium developed from the east side rock units has a 

high clay and silt content due to a strong component of Mancos shale. 

West side derived alluvium is developed from terrestrial sandstone 

deposits and is predominantly sand. East side deposits are brown to 

gray in color, while west side alluvium is an orange to light tan 

color. 

Several channel cuts in the valley floor reveal alternating 

bands of these two materials, indicating shifting soil cover in the 

valley floor through time. These changes are probably localized to 

small areas of the valley floor and are not necessarily valley wide. 

It does indicate that these alternating deposits probably interfinger 

across the entire valley floor and vary greatly in thickness at differ

ent locations. At the present time a distinct line can be observed 

down the approximate center of the valley fill indicating the contact 

zone between east side and west side derived alluvium. 

The possibility of high clay content in east side derived 

sediments may have negative implications for agriculture. This is 

based on the tendency for soils high in clay content to become more 

alkaline due to lack of water transport capabilities. It was noted by 

Hack (1942:25) that the high clay content of Mancos shale derived 

soils in the Hopi area made them largely unsuited for agriculture. 

Within Long House Valley a Navajo cornfield was observed to be growing 

partly in the east side derived clayey sediments. It was noted that 

the corn growing in the clayey alluvium was considerably stunted by 

comparison to the corn growing in the predominantly sandy sediments. 
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In assessing the quality of the east side and west side 

alluvium, it is believed that the west side derived alluvium possesses 

greater potential for agriculture than clayey alluvium of the east 

side. Unfortunately the "routine" soil test performed on the 14 sam

ples did not include mechanical analysis of the sediments which would 

probably quantify the differences. West side derived alluvium natural

ly occurs along the west side of the valley and extends various dis

tances out onto the valley floor. This alluvium comprises the canyon 

fill in Kin Biko and is heavily deposited at its mouth and northward 

along the west side. This area from the mouth of Kin Biko is also an 

area of active dunes. These are periodically. cleared out by flash 

flooding and outwash from Kin Biko, but reestablish themselves within 

a few years. These sandy areas below the mouth of Kin Biko probabJy 

have great moisture-storing capacity and are fed by seepage from the 

permanent water source in Kin Biko. 

Potential Field Locations 

Examination of geologic, topographic, and hydrographic maps of 

the valley allowed identification of areas where at least 11 of the 

Hopi field types defined by Hack (1942) might have been cultivated in 

Long House Valley. These include all of the subtypes of Types I, II, 

and III. Type IV, irrigation, fields are not thought to have been cul

tivated due to the lack of sufficient permanent water for irrigation 

and lack of sufficient areas for cultivation around springs. Hack's 

11 subtypes have been grouped into the following five groups based on 



their source of moisture and physiographic situation in Long House 

Valley: 

A. Akchin Fields 

B. Floodwater Fields 

1. On drainage floodplains or terraces 

2. In arroyo or drainage bottoms 

C. Hillside Wash Fields 

D. Fields Watered by Rainfall 

1. Dunes 

2. Alluvial soils 

E. Seepage Fields 
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Akchin Fields. These are fields located at the mouths of 

canyons or arroyos where a concentration of runoff is discharged and 

spread out over an alluvial fan derosit. These potential field areas 

were identified by determining the point where the drainage gradient 

abruptly changes and therefore reduces its velocity and spread out. 

Fields would be located just below this change in gradient. This 

point is where the drainage channel crosses the boundary onto the more 

level valley fill. Due to the high velocity of discharge from the 

slopes on the east side of the valley, such areas along the east side 

are often marked by distinct fan deposits. 

Once potential akchin fields were identified, their watersheds 

were analyzed in order to calculate the potential acreage cUltivated. 

Watershed analysis was accomplished by delineating probable watersheds 

on a 40 foot contour map of the study area. These areas were then 
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measured with a planimeter. The average of three measurements of each 

watershed was then used to calculate the watershed area to the nearest 

whole acre. Once acreages were established for each watershed, Hack1s 

(1942:31) ratio of watershed area to cultivated area was applied to 

these acreages to estimate minimum (3 percent of watershed) and maxi

mum (6 percent of watershed) acreages of cUltivated land for each 

akchin field. These calculations were rounded to the nearest tenth of 

an acre. 

Figure 7 presents the identified watershed areas and shows 

locations of probable akchin fields in the valley. Each watershed is 

assigned a number which is referenced on the figure and in Table 7. 

Table 7 present~ the results of this analysis in watershed acreages. 

,and a range of akchin field sizes for each watershed. It also 

presents this watershed and akchin field data by east and west sides 

of the valley. Potential akchin fields range from a minimum of 0.5 to 

102.8 acres. The total akchin field acreages for the valley range 

from 224.9 to 449.9 acres. This maximum figure of 449.9 acres 

comprises just less than 20 percent of the total arable land on the 

valley floor. The largest watershed calculated was that of Kin Biko 

(Figure 7, Watershed 10) which contained 1,713 acres. The fields at 

the mouth of Kin Biko were probably not true akchin fields. Instead, 

runoff from this watershed probably contributed most of its moisture 

as recharge to seepage fields outside and below the mouth of Kin Biko. 

Table 7 also compares the watershed and akchin field acreages for the 

east and west sides of the valley. This comparison clearly shows that 
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Figure 7. Watershed areas in Long· House Valley. Numbered areas are 
watersheds. Solid black areas are potential akchin field 
locations, and hatchured areas are water spreading 
hi llslopes. 
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Table 7. Acreages of watershed and potential akchin fields in Long 
House Valley. Acreage of potential akchin fields is 
calculated as 3 to 6 percent of the watershed area for each 
field. Watershed numbers refer to Figure 7. 

"0 Akchin Field "0 
Akchin Field OJ OJ OJ OJ 

..c: en ..c: en" 
VI "' Size (range VI "' Size (range 
~ OJ ~ OJ 
OJ ~ in acres) OJ ~ in acres) 

.j..I u ~ u 

"' ex: ex: 
:3 :3 

West Side East Side 

1 50 1.5 to 3.0 23 780 23.4 to 46.8 
2 16 0.5 to 1.0 24 124 3.7 to 7.4 
3 222 6.7 to 13.3 25 51 1.5 to 3.1 
4 85 2.6 to 5.1 26 93 2.8 to 5.6 
5 181 5.4 to 10.9 27 199 . 6.0 to 11.9 
6 70 2.1 to 4.2 28 222 6.7 to 13.3 
7 145 4.4 to 8.7 29 97 2.9 to 5.8 
8 718 21.5 to 43.1 30 27 0.8 to 1.6 
9 213 6.4 to 12.8 31 190 5.7 to 11.4 

10 1,713 51. 3 to 102.8 32 121 3.6 to 7.3 
11 72 2.2 to 4.3 33 18 0.5 to 1.1 
12 217 6.5 to 13.0 34 118 3.5 to 7.1 
13 69 2.0 to 4.1 35 143 4.3 to 8.6 
14 47 1.4 to 2.8 36 71 2.1 to 4.3 
15 253 7.6 to 15.2 37 75 2.3 to 4.5 
16 76 2.3 to 4.6 38 138 4.1 to 8.3 
17 43 1.3 to 2.6 39 35 1.1 to 2.1 
18 31 0.9 to 1.9 40 102 3.1 to 6.1 
19 72 2.2 to 4.3 41 21 0.6 to 1.3 
20 162 4.9 to 9.7 42 41 1.2 to 2.5 
21 37 1.1 to 2.2 43 44 1.3 to 2.6 
22 59 1.8 to 3.5 44 237 7.1 to 14.2 

Total 4,551 136.5 to 273.1 Total 2,947 88.4 to 176.8 



the west side catches more precipitation for akchin fields than the 

east side. 
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The success of akchin fields may vary considerably from storm 

to storm and from year to year. They can be completely washed out by 

one cloudburst or can dry up due to insufficient precipitation in 

their watershed area. 

Floodwater Fields. These are the fields which were located 

along the floodplains or terraces of the main valley drainages or in 

the normally dry floors of arroyos or drainages. Although these 

fields have a roore a:is-::lred supply of moisture-fi'om a number of differ

ent watersheds, they still are subject to being lost to erosion, espe

cially those fields planted in arroyo bottoms. The success of the 

terrace or floodplain field also depends on the water supplying drain

age not being channelized. Dry periods or a lowered water table may 

result in channelization and would result in abandonment of the field. 

Probable floodwater field locations in Long House Valley are 

difficult to define. Presumably they would be located along fairly 

level floodplains along the main drainages in the valley floor and 

would be fed by more than one major watershed. The location of valley 

floor drainages today probably does not conform to their locations in 

the past. Therefore it could be said that these fields were probably 

confined to the approximate center and lower lying portions of the 

middle and lower valley. Acreage estimates are not attempted as there 

is no real basis for determination of field sizes. 

Hillside Wash Fields. These are the fields that may have 

been located at or near the base of the steep valley side slopes and 
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which received supplementary moisture from the slope wash. The runoff 

is distributed evenly along the base of the slope and is not concen

trated as in the akchin fields. This type of runoff might have poten

tial for being controlled and directed into specific field plots. 

The probable location of such fields was determined by 

examination of slope areas defined by hatchured areas in Figure 7. 

Hillside wash fields could have been planted in the alluvium at the 

base of these slopes. These fields may not have been totally depend

ent on the slope wash but instead used it as a supplementary source of 

moisture. Again, the precise size of such areas has not been calculat

ed as there are no established ratios available for hillside slopes 

and cultivated field size. 

Fields Watered by Rainfall. These are fields that could 

have been located anywhere in the valley fill in either dunes or 

alluvium. They rely on existing soil moisture and rain that falls 

directly on the field. Although such field types might not produce 

crops under present climatic conditions, they most probably existed in 

the past during periods of higher water tables and greater rainfall. 

Virtually any location on the 2,556 acre valley floor may have had po

tential for this type of farming. Additionally, certain upland loca

tions on the Shonto Plateau side of the valley might also have been 

used as farm fields during optimum moisture conditions. 

Seepage Fields. These fields are in areas that receive 

subsurface moisture from underground seepage from springs, seeps, per

manent wat.er sources, recharge from concentrated surface runoff, or 
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any combination of these. A large area of valley floor outside of the 

mouth of Kin Biko probably supported a combination of akchin fields, 

fields watered by seepage from the permanent water sources in Kin 

Biko, and recharge from runoff from the 1,713 acres of watershed in 

the Kin Biko drainage (Figure 8). The narrow canyon floor at the 

extreme north end of Long House Valley may have also supported seepage 

fields. However, this locality may have been tenuous for agriculture 

as all of the runoff from the valley is channeled through this narrow 

canyon. Additionally, some of the larger areas classified as poten

tial akchin fields may actually have been a form of seepage field. 

Field Types and Available Moisture in Long House Valley 

Following the framework presented earlier in this chapter, the 

five major field types in Long House Valley can be correlated with 

relative moisture departures. Fields watered by rainfall would be 

expected to be in use when precipitation is at or above normal levels 

and the water table is high. Relatively less moisture would require 

increased use and control of runoff. Any of the following four field 

types might have been adopted for use in Long House Valley during peri

ods of decreased annual moisture: Akchin Fields (A), Floodwater 

Fields (B), Hillside Wash Fields (C), and Seepage Fields (E). An ex

treme dry period of one of lengthy duration may be ccompanied by a 
. 

lowering of the water table and channel cutting. Continuing and exten-

sive channel cutting would require abandonment of floodwater fields 

along major drainages when the channel trench reaches the field loca

tion. Abandonment of those fields would require a shift to akchin 
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Figure 8. Potential field areas in Long House Valley. 
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fields, fields watered by hillslope wash, and seepage fields. As the 

hillslope areas in Long House Valley are small, it is felt that these 

were probably/not important as water sources for fields. The two 

major field types utilized during an extreme dry interval would be 

akchin fields and seepage fields or some combination of the two (Fig

ure 8). Field types and their locations are integrated with site 

distribution data in Chapter 7. 



CHAPTER 7 

SETTLEMENT PATTERNS AND AGRICULTURAL POTENTIAL 

This chapter discusses site distributions for Long House 

Valley in relation to the analysis of potential field areas presented 

in Chapter 6 and the data on past climatic variation discussed in Chap

ter 4. The tabular summaries and site location data for the maps are 

drawn from the Southwestern Anthropological Research Group data bank. 

Prior to discussing the relationships between site location and poten

tial field areas, the general trends' of settlement in the valley are 

briefly discussed. 

Site Typology and Temporal Assignments 

As discussed in Chapter 5, the survey identified three types 

of prehistoric sites based on surface manifestations and functional 

interpretations. These are habitation sites, special use sites, and 

sites of unknown type. To review briefly, the habitation sites are 

those that have surface indications of year-round occupation. This 

.usually means that structures are present. Special use sites are sur

face artifact scatters, single rooms, or features such as hearths, or 

water control devices that suggest limited activities ,usually directed 

at specialized resource exploitation on a part-time or seasonal basis. 

Sites that were not sufficiently exposed or had too few surface 
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manifestations to identify type were classified as unknown. Of the 

551 sites identified on the survey, 200 are habitation sites, 188 are 

special use sites, and 163 are unknown (Table 8). 

These 551 sites are distributed among seven time periods that 

are described in Chapter 2. They range from just a few sites occupied 

in the Archaic period to the high density occupations during Pueblo II 

and Pueblo III times. Table 8 displays the distribution of the three 

site types within the seven time periods selected for use by the Long 

House Valley Survey. Each site was assigned a range of dates based on 

diagnostic artifacts, particularly ceramics observed or collected dur

ing the survey. The sites are assigned a temporal period based on a 

median date derived from the range of dates. Many of the temporal 

ranges assigned to these sites fall squarely within the time periods 

selected for the survey. However, there is some overlap of periods in 

the range of site occupations that does not appear in this method of 

site dating. 

General Trends in Valley Settlement 

Although there is limited evidence of Archaic occupation in 

the valley, the major influx of population does not begin until Basket

maker II, possibly coincident with the introduction of corn into the 

area. At that time certain areas of the valley floor would have pro

vided excellent locations for experimentation with the new food plant, 

while maintaining the hunting and gathering subsistence strategy typi

cal of Basketmaker II. As indicated by the fairly stable number of 

sites, it appears that the later Basketmaker III and Pueblo I 
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Table 8. Distribution of habitation, special use, and unknown site 
types according to site median dates. 

Time Period Habitat ion Spec i a 1 Use Unknown Row Totals 

Archaic 0 2 2 4 
(pre 1 B.C.) (50.0%) (50.0%) (0.7%) 

Basketmaker II 5 28 16 49 
(0 to A.D. 549) (10.2%) (57.1%) (32.7%) (8.9%) 

Basketmaker II I 8 21 13 42 
(A.D. 550 to 849) (19.0%) (50.0%) (31.0%) (7.6%) 

Pueblo I 24 14 20 58 
(A.D. 850 to 999) (41. 4%) (24.1%) (34.5%) (10.5%) 

Pueblo II 84 79 71 234 
(A.D. 1000 to 1149) (35.9%) (33.8%) (30.3%) (42.5%) 

Pueb 10 II I 36 38 27 101 
(A.D. 1150 to 1249) (35.6%) (37.6%) (26.7%) (18.3%) 

Tsegi phase 42 6 14 62 
(A.D. 1250 to 1300) (67.7%) (9.7%) (22.6%) (11.3%) 

Co'lumn Totals 200 188 163 551 
(36.3%) (34.1%) (29.6%) 
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occupations remained constant as the valley occupants slowly perfected 

their agricultural adaptation to the environmental conditions of the 

valley. Beginning about A.D. 1000, at the beginning of Pueblo II, 

there is a tremendous increase in the number of sites, most of which 

tend to be small and widely scattered. This is followed by a decrease 

in site numbers and relative increase in size in Pueblo III with a con

tinuing decrease into the Tsegi phase until total abandonment of the 

valley at A. D. 1300. 

Field Locations· and Settlement Distributions 

The focus of this analysis is to examine site distributions in 

Long House Valley with regard to potential field locations as identi

fied by physiographic and edaphic factors and as limi~ed by past cli

matic variation. A recent study by Dean and others (1978) examined 

the relationships between site locations and three environmental vari

ables--plant community, physiography, and water resources. They pre

dicted relationships between site locations and these three variables 

and were able to confirm a positive correlation between site location 

and arable land, a condition that became more apparent after A.D. 

1150. The present study closely examines and describes that relation

ship and how it has changed through time. Changing agricultural poten

tial resulting from past climatic variation is used as an explanation 

for changes in settlement location through time in Long House Valley. 

These settlement changes are viewed as an adaptive response to 

climatic variation. 



152 

Examination of Taole 8 reveals that of the total 551 sites 

found in the valley, 163 or 29.6 percent are unknown. In order to 

avoid any confusion that may be introduced by inclusion of sites of 

uncertain type, these 163 unknown sites are deleted from the analysis. 

This reduce~ the total number of sites to 388. This sample is fur

ther reduced by eliminating. the Archaic, Basketmaker II, and B·asket

maker III data from the sample. The Archaic sites are deleted because 

they are not part of the agricultural adaptation under investigation. 

Basketmaker II and III sites (62 habitation and special use sites), 

although briefly sUlJlmarized and discussed below, are not analyzed spe

cifically with regard to potential field areas in the valley. These 

sites are excluded because the nature of these sites makes the distinc~ 

tion between habitation and special use sites somewhat suspect. Fur

ther it is thought that many of the sites of this period may be buried 

beneath valley alluvium because they were occupied at a time of aggra

dation (Dean and others 1978:29). Removal of these 62 sites from the 

survey data leaves a total of 324 sites for examination with respect 

to potential field areas. These 324 sites are plotted according to 

their median dates on maps of Long House Valley for four time periods: 

Pueblo I, Pueblo II, Pueblo III, and Tsegi phase. Summary descrip

. tions of habitat ion and speci al use sites for these four periods are 

presented in Tables 9 and 10. 

Basketmaker II and III Site Distributions 

The Basketmaker II period (0 to A.D. 549) is represented by 49 

sites (in~luding unknown) that consist of seasonal campsites for 
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Table 9. Summary description of habitation sites according to median 
dates. 

OJ ...... VI VI ...... ...... ta ..... 
0-0 ...... ...... ..c: ta 

Summary a.. ... 
0 0 0 0 

Description ..... ..... .- l-
.e .e .e Ol 
OJ OJ OJ OJ 3 
::s ::s ::s VI 0 

0.. 0.. 0.. I- 0:: 

Surf. Rms 42 68 35 41 148 
with Kivas 

Surf. Rms, Kivas, 1 4 0 0 5 
. and P it Houses 

Pit Houses 18 11 0 1 30 

Structures, No 1 0 0 0 1 
Kivas 

Midden Only. 0 1 0 0 1 

Column Total 24 84 35 42 185 



Table 10. Summary description of special use sites according to 
medi an dates. 

(J) ...... VI ...... ...... ~ ...... ...... ...... .s:::: Sunmary Q.. 

Description 0 0 0 ..... ..... ..... 'r-
..c ..c ..c Cl 
(J) (J) (J) (J) 
::l ::l ::l VI 

Q.. Q.. Q.. ..... 

Surf. Rms 3 22 6 2 
with Kivas 

Pit Houses a a 1 a 
Structures, No 5 14 6 1 
Kivas 

Midden Only a 11 2 1 

Surf ace Art i fact 4 13 9 2 
Scatter 

Water Control a 1 7 a 
Other 2 18 7 0 
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hunting and food collecting. These are fo~nd throughout the valley 

but occur in greatest frequency on the west (Shonto Plateau) side and 

in and around Kin Biko. Additionally, Kin Biko contains many rock

shelters which were used for habitation, storage, and burial (Dean and 

others 1978:32). It is clear that the permanent water and the variety 

of wild plant foods available in Kin Biko were the principal reason 

for the Basketmaker II site concentration around that canyon system. 

Basketmaker III (A.D. 550-849) sites number 42 and may be 

underrepresented due to the aggradation of the valley floor at this 

time. The survey data reveal a few small pit house sites along the 

valley margin and a larger number of special use sites along the val

ley margins and in the uplands of the Shonto Plateau (Dean and others 

1978:33). The Black Mesa side of the valley and the rockshelters in 

Kin Biko were not used at this time. The sites that are known from 

this period do suggest an increasing adaptation to agricultural subsis

tence with a strong reliance being maintained on wild plant and animal 

foods. 

Pueblo I Site Distributions 

Only 38 sites with a median date falling in the Pueblo I 

period (A.D. 850-999) were documented during the survey. There are 24 

habitation sites and 14 special use sites. As the valley floor was 

still aggrading at this time, it is suspected that many Pueblo I habi

tation sites associated with field areas on the valley floor are ob

scured by alluvium. The few sites of this period that are known from 
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the valley floor have either been exposed by arroyo cutting or by the 

cutting of a natural gas pipeline trench through the valley. 

Agricultural potential in the valley at this time is best 

indicated by the geological evidence. Since aggradation was occurr

ing, the water table on the valley floor would have been high. Examin

ation of the dendroclimatic record reveals some fluctuation around the 

normal moisture values with a sharp but brief negative departure in 

the decade of A.D. 870 and again at A.D. 990 and 1000. Neither of 

these departures was apparently severe enough to halt the continuing 

aggradation and high water table. Field types at this time were most 

probably fields watered by rainfall that would have been located near

ly anywhere on the valley floor. Some small upland localities with 

deep well-drained soils may also have been suitable for small field 

areas. 

The site locations plotted in Figure 9 show a sparse but 

widespread distribution of sites. There is no apparent correlation of 

sites with potential akchin or seepage field localities. There does 

appear to be an unusually high incidence of habitation sites in upland 

localities, but this may be a result of the probable sample bias. Sev

eral upland sites are associated with small upland field areas, while 

the remainder might indicate the continuing dependence on upland plant 

and animal resources. It should be noted that there is no evidence 

that Kin Biko was utilized at this time. On the east side of the val

ley are seven habitat~on and five special use sites. The west side 

reveals 16 habitation and eight special use sites. Only one 
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Fi~ure 9. Pueblo I site locations and potential field areas in 
Long House Valley. Includes all habitation and special 
use sites with a median date between A.D. 850 and 999. 
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habitation and one special use site are known from the main valley 

floor. There is only one cluster of Pueblo I sites, this being on a 

high isolated mesa at the extreme northeast end of the valley. Pueblo 

I sites are pit house villages, surface jacal rooms, or surface arti

fact scatters. Nowhere in the valley is there evidence of the large 

Pueblo I villages so well known from Alkali Ridge in southeastern 

Utah, in the Mesa Verde region, or in the Laguna Creek Valley. 

It is suggested that during this period natural rainfall and 

the high water table were sufficient to allow farming on the valley 

floor as well as in a few choice upland localities. The high. ind

dence of upland habitation sites suggests the continuation of a 

partial dependence on wild plants and animals. 

Pueblo II Site Distributions 

A t~tal of 163 sites of the Pueblo II period (A.D. 1000-1149) 

were recorded on the survey. Of these 84 are habitation and 79 are 

special use sites. The valley floor may have still been aggrading in 

the beginning of this period, and a few sites on the valley floor may 

be obscured by alluvium. 

Again, as in Pueblo I, the agricultural potential in the 

valley, as indicated by the geological and dendroclimatic evidence, is 

optimum for the practice of agriculture. The water table is high, and 

moisture is generally above the norm until the decade of A.D. 1130 

when it begins a serious negative departure of long duration. For 

most of this period virtually every area of the valley floor and 

smaller upland areas could have been cUltivated. Fields watered by 



rainfall may have been most common, but all other types would have 

been possible as well. 
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Figure 10 shows the distribution of the 163 Pueblo II sites in 

Long House Valley. In comparison with Figure 9 it reveals an expan

sion into all areas of the valley suggesting the widespread availabili

ty of potential field areas. The east side of the valley floor shows 

considerable occupation and many of the east side habitation sites are 

located in ideal situations for akchin fields. This is also true for 

the west side of the valley. ~ few upland locations on both sides of 

the valley are utilized for field locations as indicated by the pres

ence-of habitation sites. These are associated with small pockets of 

well-drained soils suitable for agriculture and are often indicated by 

sagebrush flats. Also there is a cluster of sites on the mesatop at 

the northeast end of the valley, but these are not directly related to 

nearby field areas. Most of the upland use is on the west side and 

consists of special use sites. The east side is virtually unused 

above the Black Mesa bench at this time. Habitation sites are common 

along the edge of the valley fill where it contacts bedrock on the 

west or landslide deposit and colluvium on the east. Kin Biko still 

shows no evidence of habitation", but special use sites do occur there. 

Pueblo II habitation sites are usually small pit house villages or 

surface masonry pueblos of from 4 to 12 rooms, some of which have 

kivas. Special use sites are single room field houses, artifact 

scatters, or petroglyph panels. 

It is abundantly clear that at the beginning of Pueblo II 

there was a rapid increase in the valley population and a wide 
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Figure 10. Pueblo II site locations and potential field ares in 
Long House Valley. Includes all habitation and special 
use sites with a median date between A.D. 1000 and 1149. 
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scattering of this popu1.ation into nearly every available farming 

locality in the valley. This reflects the optimum conditions for agri

culture as evidenced by the geological and dendroclimatic evidence. 

Fields could have been planted virtually anywhere on the valley floor 

and at some localities in the uplands. It is not known whether this 

proposed sudden increase in population is due to internal growth of 

the existing valley population or movement of populations into the val

ley from outlying regions. The possibility of many obscured Pueblo I 

sites on the valley floor might help explain this apparent sudd~n in

crease in population. Furthermore, it is difficult to locate areas of 

dense Pueblo I population that could have contributed to the rise of 

the Pueblo II population in the valley. At the end of the period be

gins a long period of below normal moisture values that coincides with 

the initiation of a period of arroyo cutting and lowering of the water 

table. 

Pueblo III Site Distributions 

There are 74 Pueblo III period (A.D. 1150-1249) sites in the 

valley, excluding the Tsegi phase. Habitation sites number 36 and 

special use sites number 38. Due to the eroding conditions on the val

ley floor at this time, it is felt that very few sites are obscured by 

alluvium. However, some may have been destroyed by arroyo cutting. 

This period begins with a long duration of negative moisture 

departure in the dendroclimatic record, which returns to near normal 

conditions by the decade of 1190 and runs well above normal for the 

decade of 1200. Coincident with the dry period, a period of arroyo 



~2 

cutting begins that would have advanced up the valley floor and 

lowered the water table. This condition would have destroyed the opti

mum environmental conditions so conducive to agriculture and the expan

sion of the Pueblo II population. A lowering of the water table and 

decreased rainfall would result in abandonment of floodwater fields 

once the arroyo cut into and moved upstream from the field area. This 

would require a greater reliance in akchin fields and fields watered 

by seepage. Seepage fields may have been particularly common on the 

northwest side of the valley floor extending about two miles northeast 

from the mouth of Kin Biko. 

Examination of Figure 11 reveals the distribution of the 74 

Pueblo III sites in the valley. This illustrates the rapid withdrawal 

of population from the east side and the south end of the vall~y and 

the continued maintenance of special use sites. The withdrawal of the 

population to the northwest portion of the valley floor supports the 

suggestion of a failure of many of the Pueblo II field areas due to 

decreased moisture, lowered water table, and channel cutting. The 

maintenance of special use sites also suggests a continuing reliance 

on wild plants and animals. The site distributions in Figure 11 sug

gest that there was probably some reliance on akchin fields at this 

time, but many of the areas thought to be excellent akchin field local

ities were simply not used. The most successful field areas appear to 

be the combination of akchin and seepage field areas on the northwest 

side of the valley. This area is clearly the focus of agricultural 

activity at this time. The main canyon of Kin Biko sees the establish

ment of two habitation sites, the first there since Basketmaker II 
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Figure 11. Pueblo III site locations and potential field areas in 
Long House Valley. Includes all habitation and special 
use sites with a median date between A.D. 1150 and 1249. 
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times. Also, there is a heavy cluster of sites on the mesa at the ex

treme northeast end of the valley directly overlooking Tsegi Canyon. 

This cluster may have depended on the potential seepage field areas in 

the narrow canyon southeast of the mesa, or may have relied on fields 

that utilized the permanent water in Tsegi' Canyon. Although fewer in 

number, the sites of this period tend to be larger. There are numer

ous surface masonry roomblocks at this time, some of which were prob

ably multistoried. Spe~ial use sites tend to be small artifact 

scatters, single room field houses, or small storage units. 

Pueblo III is typified by a withdrawal and relocation of the 

valley populations as an adaptive response to changed environmental 

conditions. In or~er to maintain their agricultural subsistence pat

tern, the valley residents relocated to the few remaining areas that 

were conducive to agriculture. This resulted in an increased popula

tion per site that no doubt required some changes in social organiza

tion to allow an orderly integration of these populations. It is not 

now known whether the entire population of the valley was absorbed 

into these fewer and larger sites or whether many of the former Pueblo 

II occupants moved out of the valley entirely. This relocation in pop

ulation coincides with the abandonment of northern Black Mesa and the 

movement of populations out of that area. 

Tsegi Phase Site Distributions 

The total number of Tsegi phase (A.D. 1250-1300) sites in the 

valley is 48, of which six are special use sites. This sample is 



thought to very accurately represent the site distributions at this 

time, as there is no aggradation of the valley floor that might 

otherwise obscure sites from view. 

Due to the extensive arroyo cutting that began about A.D. 
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1150, potential field types during the Tsegi phase were already limit

ed to akchin and seepage fields. Environmentally, the beginning of 

the Tsegi phase differs little from the late Pueblo III conditions. 

Continuing arroyo cutting had destroyed any remaining floodwater field 

areas in the upper valley. Beginning about A.D. 1270 there is a sharp 

negative moisture departure that further contributes to the deteriorat

ing agricultural potential on the valley floor. 

.. Figure 12 shows that the number of Tsegi phase sites sharply 

decreases from the Pueblo III site count. It also reveals that nearly 

the entire eastern side and the southern half of the valley have been 

abandoned. Also, Kin Biko is abandoned with the exception of one spe

cial use site. Habitation sites -cluster into four or five main areas, 

all close to the only remaining potential field areas. The two clus

ters at the middle portion of the valley were probably utilizing the 

same field areas. These are located between the two clusters and uti

lize a situation where the subtle topographic variability of the val

ley floor may have allowed the continued cultivation of floodwater and 

akchin fields. This location would receive the runoff from the water

shed of the entire southern half of the valley, approximately 2,326 

acres. According to Hack's (1942) estimates this would support akchin 

fields ranging from 69.8 to 139.6 acres in size. It is probably not 
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Tsegi phase site locations and potential field areas in 
Long House Valley. Includes all habitation and special 
use sites with a median date between A.D. 1250 and 1300. 



167 

coincidental that the twentieth century earth dam-spreader unit was 

bunt across the valley floor at precisely this point. Two other clus

ters occur along the valley floor. One of these includes Long House 

and several other smaller sites, all located at the mouth of Kin Biko, 

and the other cluster contains about 17 habitation sites at the extreme 

northwestern side of the valley floor. Both of these site clusters 

apparently relied on the potential seepage field area that runs approx

imately from the mouth of Kin Biko to a point about two miles to the 

northeast along the northwest si de. The lower sHe cluster is located 

adjacent to a subterranean bedrock rise that forces groundwater up in 

the alluvium. These site clusters may also have relied on some of the 

potential akchin field areas on this side of the valley. The only 

other site cluster is located on the mesa at the northeast end of the 

valley overlooking Tsegi Canyon and Marsh Pass. Again, these sites 

may have been more dependent on field areas in Tsegi Canyon than on 

the seepage fields southeast of this mesa. Overall, there is a reduc

tion in the number of special use sites, possibly indicating an in

creased dependence on agriculture. This is supported by the increase 

in the number of water control devices that can be attributed to this 

period. 

The sharp reduction in the number of sites in the Tsegi phase 

is a strong indication of the deteriorating conditions for the prac

tice of agriculture. The withdrawal of the valley population into the 

. five specified clusters appears to be the last attempt at surviving in 

the deteriorating environment of the valley. By A.D. 1300 Long House 
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Valley was totally abandoned--apparently due to the sharp decrease in 

moisture in the decade A.D. 1280 combined with deteriorating edaphic 

conditions on the valley floor. 



CHAPTER 8 

SUMMARY AND CONCLUSIONS 

This study has examined, described, and attempted to explain 

the Kayenta Anasazi agricultural adaptation and its relationship to 

changing settlement locations in Long House Valley, northeastern 

Arizona, between A.D. 500 and 1300. The study employed site and envi

ronmental data collected during an intensive archaeological survey 

within the natural boundaries of Long House Valley. The particular 

approach to this study involved the comparison of changes in site loca

tions through time with changes in potential field locations as 

defined by evidence of past climatic variation. 

Summary 

The review of available prehistoric subsistence data and the 

reconstruction of Kayenta subsistence strategies in Chapter 3 revealed 

very little subsistence data for this region and a virtual lack of-any 

such data for Long House Valley. Therefore, the most appropriate ap

proach to the examination of changing settlement patterns in Long 

House Valley is through the dominant aspect of their sUbsistence strat

egy, that of their agricultural adaptation. This approach employed 

the following three assumptions: (1) that subsistence and settlement 

patterns are integrally related in a single subsistence-settlement 
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system; (2) that the dominant element of the sUbsistence system is the 

primary determinant of settlement location; and (3) that due to the 

nature of aboriginal agricultural practices, habitation sites are lo

cated adjacent to their cultivated fields. Additionally, it assumes 

that those environmental variables affecting the practice of agricul

ture remained fairly constant with the exception of available 

moisture. 

Defining potential field areas and determining how these 

locations may have changed as a result of past climatic variability 

was a major part of this analysis. Potential field areas were defined 

according to physiographic analysis and gross identification of soil 

types. These data were. then used to classify potential fields accord

ing to an ethnographic model developed from studies of Hopi agricul

ture. As the Hopi have traditionally practiced agriculture in a 

physical environment similar to Long House Valley, it was thought that 

their field types would serve as an appropriate model. The success 

and quality of Hopi field types are almost entirely dependent on avail

able moisture; therefore, this study had to account for past changes 

in available moisture. This was accomplished through examination of a 

dendroclimatic reconstruction for Tsegi Canyon, the canyon system im

mediately north and west of the valley. This record indicates rela

tive increases and decr~ases in available moisture for the period A.D. 

680 to 1300. Determination of potential field type and identification 

of past climatic variation allowed identification of approximate field 

locations during the periods of prehistoric occupation. Site 
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locations for four tim~ periods between A.D. 850 and 1300 were plotted 

on maps of the valley and compared to potential field locations during 

those time periods. 

Comparison of potential field areas and site distributions 

revealed a distinct adaptive response by the valley occupants to the 

changes in available moisture as indicated by the dendroclimatic 

record. This record does not extend earlier than A.D. 680. The 

Basketmaker II and III site sample may not be representative due to 

aggradation of the valley floor. However, the Basketmaker II and III 

site distributions do suggest that some areas of the valley floor may 

have been farmed, while also continuing to depend on upland resources. 

Pueblo I sites are also few in number, but are widely 

distributed around the margins of the valley floor with a slight favor

itism shown for upland locations overlooking the valley. This sample 

may also be suspect due to burial of sites in the aggrading valley 

floor during Pueblo I. Climatic conditions at this time reveal high 

available moisture and a high water table. 

Optimum available moisture and a high water table continue 

through most of Pueblo II. These optimum conditions explain the rapid 

expansion of Pueblo II people into every available farming locality in 

the valley. At this time even many of the small but fertile upland 

localities in the valley were being farmed. Toward the end of this 

period there is a decrease in available moisture that lasts into the 

first several decades of Pueblo III and is coincident with the 

initiation of arroyo cutting. 



172 

The Pueblo III site distributions reveal a severe reduction in 

site numbers but a general increase in site size. There is also an 

increased emphasis on sites being located near farming localities 

favorable to drier conditions. There is some withdrawal to areas of 

potential akchin fields, but generally the favored areas are near per

manent water and seepage field areas. There is not a high correlation 

of Pueblo III sites with akchin fields. Some akchin localities were 

used, and they are scattered widely through the valley. The changes 

in this period are a response to the period of decreaed moisture con

tinuing from the end of Pueblo II and the initiation of arroyo cutting 

at the beginning of Pueblo III. 

During the Tsegi phase there is a continuing reduction in the 

number of sites, along with the appearance of five distinct clusters. 

These clusters occur in areas of maximum available soil moisture, pri

marily through access to permanent water, seepage, and runoff. These 

areas were occupieq until about A.D. 1300. At this time the further 

deterioration of the environment, probably resulting from extensive 

arroyo cutting, made the practice of agriculture impossible, and the 

valley was abandoned. 

The agricultural adaptation of the Kayenta Anasazi suggests 

that these people were acutely attuned to the subtle features of the 

changing physical environment in which they lived. This fact enabled 

them to continually adapt to the changing conditions that affected 

potential farming locations throughout the valley. Their dependence 

on and efficiency of agricultural production apparently steadily 
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increased from Basketmaker II times. Throughout this time the Kayenta 

people supplemented their diet to varying degrees with wild plant and 

animal foods, which became critically important in times of reduced 

crop yields. There are no data on the changing proportions of agricul

tural and wild plant and animal foods consumed, but this probably var

ied considerably from year to year according to the success of the 

agricultural crop. This primary dependence on agriculture with supple

mental wild foods provides a flexibility in the subsistence adaptation 

th"at is necessary for survival in the arid and unpredictable environ

ment of the Colorado Plateau. Adaptive "responses in the form of move

ment of settlement locations due to decreased available moisture or 

lowering of the water table are also a part of this flexibility. The 

abandonment of the valley at A.D. 1300 should be viewed as a part of 

this adaptation. Deterioration of the conditions that had allowed the 

practice of agriculture until that time required the residents of the 

valley to abandon their communities and search for more suitable areas 

for farming, presumably in the Hopi area to the south of Black Mesa. 

Movement to that area provided access to springs for domestic water as 

well as to the vast watershed of Black Mesa, a highly dependable 

source of water for floodwater fields. 

Conclusions 

Utility of the Ethnographic Model 

The use of the ethnographic model of potential field locations 

as derived from studies of Hopi agriculture has proved to be valid and 

useful in the investigation of prehistoric agriculture on the Colorado 
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Plateau. It should be noted that this model relies only on the prac

tice of agriculture under present environmental conditions and does 

not explicitly consider past conditions. However, it is believed that 

the range of practices, particularly field types and locations, is 

knowledge that has accumulated over centuries of adaptation to the un

predictable and changing environment of the Colorado Plateau. There

fore, it is felt that the field types and field locations of the Hopi 

accurately reflect present as well as past conditions. 

There is one aspect of Hopi agricultural practices that is not 

represented in Long House Valley. Many of the floodwater fields used 

by the Hopi are located on the floodplains of main drainages of Black 

Mesa. These drainages flow more frequently during the summer rainy 

season due to the vast size of their watershed areas. These drainages 

are likely to fill with runoff from many different storm cells located 

many miles away from the fields. In Long House Valley the Anasazi 

were farming at the headwaters of a drainage system where they re

ceived runoff only from the rain that fell directly on the valley. 

These farme."s were al so adjacent to the hi ghest portion of Black Mesa, 

a locality where summer storms often develop, but they were still 

usually limited to a single storm. The residents of the Hopi area had 

vastly increased possibilities for receiving and utilizing floodwaters 

from many storms. 

Social Implications 

Because of the well developed concepts of agricultural land 

tenure among the Hopi, it might be suggested that similar concepts may 
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have developed in Long House Valley or anywhere in the Kayenta area 

where limited agricultural lands became more restricted as available 

moisture decreased in Pueblo III times. If such concepts of land ten

ure existed, there may have also been a single social system or commun

ity defined by the valley's natural boundaries to control and regulate 

the use of these agricultural lands. Such a case is certainly sug

gested for the Tsegi phase when distinct clusters of habitation sites 

formed adjacent to dwindling patches of agricultural land. By the 

beginning of Pueblo III, it appears that there was sufficient with

drawal of the valley population into fewer, larger sites that there 

must have been some social mechanism that allowed for the integration 

of these populations into larger communities, while still allocating 

sufficient field areas for .everyone. Also, at this time a system for 

redistribution of foodstuffs, an essential part of Hopi ceremonial 

organization, may have developed among the population in Long House 

Vall ey. 

Research Problems 

It is clear from the present study that during Pueblo III 

there began a contraction of the valley population into those areas 

that offered some agricultural potential in the form of seepage 

fields, permanent water sources, or akchin or floodwater field locali

ties not dissected by channel cutting. Based on these kinds of 

localities it might be possible to develop a predictive model of 

Pueblo III and Tsegi phase population concentrations in the Kayenta 

region. However, such a model would require very precise information 
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on local climatic, hy~rographic, physiographic, and edaphic conditions 

in order to gi"ve such a model any reliability. The reverse of this 

might also be possible for predicting abandonment of areas based on 

precise environmental data. 

Any additional research on predicting potential field areas in 

. the Kayenta or in other regions should employ the skills and technical 

advice of trained soil scientists. The ability to monitor some of the 

subtle differences in characteristics of soils would be invaluable in 

defining potential field areas. Additionally, palynological studies 

would be valuable for establishing prehistoric field areas. Depending 

on the nature of alluvial activity on a valJey floor, remote sensing 

techniques could be employed to locate and define prehistoric field 

areas. 

In conclusion, the overall goal of this study has been to 

describe the changing settlement systems in Long House Valley and 

attempt to explain those changes as adaptive responses to changes in 

available moisture. Within the limitation of the assumptions present

ed in the beginning, this adaptive response has adequately explained 

and described the changes in settlement locations in Long House Valley. 
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