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PREFACE 

In the summer of 1967 I undertook an investigation of pre

historic water control systems in Chaco Canyon, New Mexico. This 

study provided valuable new information on prehistoric Puebloan water 

conservation. One of the results of the work was to increase the 

validity of an earlier supposition that Chaco water control systems 

were associated only with large town sites and not with the smaller 

but contemporaneous villages. The agricultural implications of this 

possibility were deemed of considerable importance. As important, if 

not more so, were the implications of a cultural nature, for the con

trasts in systems of water conservation once more brought the problem 

of cultural variation in the Chaco into sharp focus. 

The possibility that variation in contemporaneous cultural 

systems in the Chaco might be attributed to differences in environ

mental adaptations gained feasibility as a result of the water control 

project. It was evident that this possibility would be strengthened 

by additional field work, and it seemed wise to design future research 

in part on the basis of what was known of cultural variation in the 

Chaco. This called for a review of studies of cultural variance in 

Chaco Canyon and a synthesis of the explanations offered for the vari

ance observed. This undertaking was not accomplished as simply as was 

envisioned. In fact, the problem of cultural differences in Chaco 

Canyon soon took precedence over the continued study of water control, 
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It soon was apparent that questions of a cultural nature invariably-

led back to the theme of variation, but that little had been accom

plished in defining and describing this variation. Furthermore, 

explanations for differences noted in the cultural systems were un

tested. It became clear that a better understanding of cultural vari

ation in the Chaco was imperative, not only for continued research in 

water conservation, but for all other investigations as well. 

An attempt has been made in this dissertation, therefore, to 

help lay the groundwork for future research in Chaco Canyon. The work 

accomplished has given me new insight on questions of environmental 

adaptation and the ramifications of water conservation. Hopefully, now 

the interrupted study of Chacoan water control-systems can be continued. 

The gathering, compilation and discussion of data for this 

dissertation were made easier by the cooperation, aid and interest of 

a number of persons. I am especially grateful to Dr. Raymond H. 

Thompson, Head of the Department of Anthropology and Director of the 

Arizona State Museum, who continually provided the time for me to be 

away from my Museum duties so that I could complete not only the dis

sertation but other graduate student work as well. I owe an equal debt 

to Mr. Laurens C. Hammack, Associate Archaeologist with the Arizona 

State Museum, for it was he who assumed the responsibility for ny 

Museum work when I was occupied with the dissertation. 

The organization and writing of the report benefited from the 

advice and constructive criticism of rqy dissertation committee. Dr. 

William A. Longacre, Chairman of the committee, and Drs. Emil Haury and T. 

Patrick Culbert, all spent considerable time in helping to perfect the 



V 

final copy. Dr. Longacre also was responsible for ny participation in 

a School of American Research symposium entitled "Reconstructing Pre

historic Puablo Societies" held in Santa Fe, New Mexico in April 1968. 

The paper I prepared for the symposium contained a number of ideas that 

are expanded upon in the dissertation. The development of these ideas 

was aided immeasurably by numerous discussions held with members of the 

symposium. 

The National Park Service provided me with necessary manu

scripts, photographs and maps from their files at the Southwest 

Archaeological Center in Globe, Arizona. Mr. Tom W. Mathews, Chief of 

the Preservation Laboratory at the Center, was generous with his time 

and aided me in innumerable ways, Of several fellow graduate students 

who listened to me talk of the Chaco and the problems in cultural 

variation that I sa7* there, Paul Grebinger was most often ready to com

ment on my thoughts and raise questions with my reasoning. His contri

bution to the dissertation is acknowledged in more detail in Chapter 6. 

I am also grateful to Dr. George J. Gumerman, Prescott College, Arizona 

for permitting me to examine infrared aerial photographs of Chaco 

Canyon taken by the United States Geological Survey. 

It is impossible to acknowledge completely the contributions 

made to this dissertation by my parents and my wife, Pat. Ify famil

iarity with Chaco Canyon is the result of uncounted family field trips 

in the Chaco and lengthy discussions about the archaeology of that 

region. The extent of my father's influence on my thinking is evideit 

when at times I find one of "my" ideas in his publications. Pat made 
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many helpful suggestions during the writing of the manuscript, but 

more importantly, she helped to create that special environment neces

sary for completing a dissertation. Finally, I wish to thank those 

persons whom I may have neglected to mention, but who contributed to 

the realization of this report. 
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ABSTRACT 

Three contrasting prehistoric community types have been 

recognized in Chaco Canyon, New Mexico. These communities, identified 

as Towns, Villages and McElmo Pueblos, originally were thought to 

represent several successive stages of development of a single group 

of early Puebloan peoples. Subsequent dating by dendrochronology and 

ceramics revealed, however, that all three communities were largely 

contemporaneous. Early investigators then attributed cultural vari

ation to progressive versus conservative attitudes of a culturally 

homogeneous canyon population, or to migration into the canyon by 

representatives of two different cultural traditions. These explana

tions for cultural variation were not tested though, nor were dif

ferences between community types examined in detail. 

In order to consider the problem of cultural variation in depth, 

the ecological and archaeological settings were reviewed. It was 

determined that three biotopes or microenvironments exist in chaco 

Canyon, and that two of them, the northern and southern sides of the 

canyon, possessed certain topographic features that could have pro

duced dissimilarities in the flora, fauna and distribution of rainfall. 

The archaeological review established good evidence for the long local 

development of towns and villages, but McElmo Pueblos probably repre

sented the influx of migrants from the San Juan Basin in the 11th 

century. Inasmuch as the most striking example of cultural variation 

xii 
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was that of towii3 and villages, further investigation of variance in 

Chacoan cultural systems was limited to these two types. 

So that differences between towns and villages could be clearly 

established, a general survey of the variation in six categories was 

made. These categories included community plan, site plan, archi

tecture, crafts and luxury goods, funerary practices, and water control 

systems. This survey reaffirmed the contrast between these two com

munity types. Evidence for contemporaneity was reviewed and also re

affirmed. 

Once contemporaneous variability of these communities was 

established, it was requisite that a scientific method be employed to 

seek an explanation for the differences noted. The method of hypothesis, 

involving the invention of propositions and the construction of test 

implications for verifying or rejecting the propositions, was chosen. 

Seven propositions were developed with the knowledge that they did not 

exhaust the possibilities. It was proposed that cultural variation in 

the Chaco was a result of (l) "progressive versus conservative" atti

tudes of a culturally homogeneous population, (2) temporal differences 

in the tangible manifestations of a single population, (3) site-unit 

intrusion by migrants from the San Juan Basin, (1;) influence by Mexican 

puchteca, (5) the differential adaptation of a culturally homogeneous 

population to varying environmental habitats, (6) the development of 

two different but contemporaneous systems of social integration and (7) 

the development of a single social system organized according to the 

principle of ranking. 
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Teat implications were established, but testing was carried out 

for only Propositions 1 through $. Results indicated little reliability 

for Propositions 1 through U. Tests for Proposition 5 revealed that 

different environmental conditions may have influenced cultural vari

ation, but that variation could not be explained entirely by this hy

pothesis. A careful review of the empirical data established that 

evidence for testing Propositions 6 and 7 was insufficient. 

In conclusion it was determined that the most promising expla

nations for cultural variation in the Chaco were those based on eco

logical and social organizational factors. But it was advised that 

future hypotheses and tests not be limited to static state hypotheses. 

Instead, a functional systems model, considering all known components 

that influence the development of a society, should be employed. In 

this way cultural or non-cultural shifts or changes within subsystems 

that could disrupt the equilibrium of the total life system would be 

more easily detected. Furthermore, variations within subsystems 

creating alternative directions for development would be more apparent 



CHAPTER 1 

THE PROBLEM 

ThiB study is concerned with the investigation of causes for 

cultural variation among several prehistoric Anasazi-Pueblo societies 

within a geographically restricted area. I am assuming that an Anasazi-

Puebloan pattern is recognized - i.e., an essentially egalitarian soci

ety with a primary economic dependence on agriculture supplemented by 

hunting, gathering and trade, residence in contiguous roomed structures 

with associated ceremonial-society rooms, crafts dominated by decorated 

and plain ceramics, weaving and chipped and ground stone, and a simple 

priesthood with duties primarily oriented toward community well-being 

and weather control. By cultural variation among Anasazi-Puebloan 

societies I mean readily distinguishable differences or deviation in 

the appearance, form and condition of elements comprising the cultural 

systems. Archaeologically, variation is most readily apparent in such 

tangible manifestations of an extinct cultural system as settlement 

pattern, architecture, ceramics and other craft items, and funerary 

practices. 

For approximately fifty years prehistoric Anasazi-Pueblo sites 

in a portion of the northwestern corner of New Mexico have been recog

nized as being characterized by attributes, largely ceramic and archi

tectural,- that distinguished them fron archaeological remains in sur

rounding districts. The best known sites are in Chaco Canyon, a 



sandstone canyon some twenty miles in length situated near the center 

of the Chaco Basin which is drained by the Chaco Wash and its tribu

taries. The outward cultural characteristics of sites in the Chaco 

Basin intimate a generic similarity, and the complex of sites and area 

has been variously referred to as the Chaco, the Chaco Region, the 

Chaco District and the Chaco Branch. In most cases the decision as to 

whether a site shows Chacoan characteristics is by comparison with the 

sites located within the confines of the canyon. Thus the Chaco Branch 

is known primarily, although not entirely, from the ruins in Chaco 

Canyon. 

The history of human occupation in Chaco Canyon was long and 

often not well known. The earlist use of the canyon environs was 

probably as early as $00 B.C. but continuous occupation by farming 

peoples cannot be documented much before A.D. 600. These Anasazi 

groups resided in the area until the middle of the 13th century A.D., 

after which time only sporadic and brief occupations by Puebloan 

peoples are noted in the canyon. These had ceased altogether by the 

lfjth century and presumably no one lived permanently in the Chaco until 

the mid-1700's when Navajos and Pueblo Refugees from the Gobernador 

District pushed south to the Chacra Mesa and Chaco Canyon. Inasmuch 

as most dates from the Chaco Canyon region discussed in the remainder 

of this paper are anno Domini, the abbreviation "A.D." has been omitted 

except where clarification is necessary. 

Ify concern is with that period of time from essentially 700 to 

llj>0 when the population in the Chaco increased, peaked at approxi

mately 1100 and then declined markedly so that by 1200 most of the 



communities had been abandoned. Ruins from this time period have re

ceived the majority of attention focused on Chacoan archaeology and 

there is, by Southwestern standards, a substantial body of data rela

ting to the prehistoric Puebloan communities in the Chaco. On the 

basis of direct observation and archaeological excavation at least 

three diverse community types have been distinguished in the cultural 

remains of the extinct Chacoan societies. I have termed these three 

community types, Towns, McElmo Pueblos and Villages. 

Town sites occur as a limited number of large, compact, pueblos 

whose most noticeable attributes include sophisticated architecture, 

Great Kivas, preplanned and large scale structural additions, associ

ated water control structures, and restriction- to the north side of the 

canyon, when they occur within its limits. 

McElmo Pueblos comprise a limited number of smaller, compact, 

pueblos with sophisticated but more simple architecture in a funda

mentally different masonry style, no Great Kivas or water control 

systems, but occasional association with bizarre architectural forms 

such as tower kivas and tri-walled structures. Location within the 

canyon and its surrounding area appears random. 

Villages occur as small pueblos of amorphous plan and generally 

unsophisticated architecture. These settlements lack Great Kivas, 

the more bizarre architectural forms present in some larger sites, and 

associated water control systems. These sites are located predominant

ly on the south side of the canyon. Other differences in these three 



communities can be noted in crafts, funerary practices, trade contacts 

and the presence of "luxury goods." 

Various dating techniques have suggested that representative 

communities of the three types recognized are contemporaneous. If 

variation is not a reflection of evolutionary change through time, then 

non-temporal factors responsible for the differences must be sought. 

The question is, what factor or combination of factors are operating to 

produce these variations on a basic Puebloan pattern within a restricted 

geographic area? 

My initial approach to this problem will be to review the ques

tion of cultural variation in Chaco Canyon in historical perspective in 

order that earlier explanations for the differences in communities can 

be cited. Several of the following chapters will be devoted to a de

tailed examination of the archaeological and environmental records -

an examination designed to establish the data that are available for 

constructing testable propositions regarding cultural variation in 

Chaco Canyon. Chapter 3> the ecological setting, will provide infor

mation germane to environmental and microenvironmental factors, and 

background material for the discussion of community types will be found 

in Chapter Uj the archaeological setting. The subsequent chapter on 

the community types will serve as the primary source for comparative 

archaeological data by detailing the differences noted between Towns 

and Villages. Information in these chapters will be utilized in for

mulating propositions and tests regarding cultural variation in the 

Chaco. These propositions and their tests of validity will constitute 

the following section. Conclusions drawn from the tests will be pre

sented in the final chapter. 



CHAPTER 2 

HISTORICAL PERSPECTIVE 

Attention is turned now to an examination of the historical 

development of the investigation of cultural variation in Chaco Canyon. 

This review proceeds from the earliest recognition of differences in 

the archaeological remains in the Chaco and includes a summary of the 

various explanations offered for these dissimilarities. In concluding, 

the present status of this research problem is outlined. 

At the onset it should be stated that although questions about 

cultural variation in the Chaco have accounted for considerable specu

lation in many reports, these questions never have been treated as 

specific research objectives. Once contemporaneity of dissimilar sites 

in the Chaco was established, cultural variation between contemporane

ous communities became a matter of fact. This stimulated inquiry into 

the reasons for the variation observed, but the methodological approach 

to answering questions of culture process lay in the continued accumu

lation of archaeological fact and the reordering of the accumulated 

data. After reading much of the Chaco literature one becomes aware of 

an unstated but pervading assumption that, if enough information can be 

collected, and if this information can be organized correctly, the 

reasons for cultural change, variation, and stability will become ap

parent. There is no argument that there is not a need for more data 

from the Chaco, but the unstructured gathering of archaeological fact 

has not and can not answer some of the most basic questions of Chaco 
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prehistory. This should not be construed as an indictment of past re

search for most of this study is based on the field work of competent 

archaeologists who laid the groundwork for the problems considered here. 

However, when research is guided by a form of methodological involution, 

or the perpetuation of a methodology that creates few new avenues for 

scientific inquiry, there is justifiable concern for a new orientation 

in methodology. 

In fairness to the creativity of past Chaco researchers, and as 

a means of better contrasting previous approaches to questions of cul

tural variation with those considered in subsequent chapters, a review 

of research orientation in the Chaco follows. The structuring of Chaco 

research parallels to a degree research development in Southwestern 

archaeology. In general terms there is a progression from purely des

criptive reports to questions of dating and chronological ordering of 

sites to a concern with more social and fewer temporal aspects of the 

cultural systems involved. Although the investigations dealt with here 

do not fall neatly into this chronological pattern in all cases, the 

results are more comprehensible if arranged in broad categories irre

spective of their date of publication. 

The Village - Town Problem 

The earliest investigative documents were descriptive in nature 

and are noted briefly for contiguity and for establishing the initial 

recognition of varying site types within the canyon. The first 

thorough report of ruins in the Chaco was made by Lt. James H. Simpson, 

a member of Lt. Col. John M. Washington's military reconnaissance into 

the Navajo country in 181;9. Simpson traveled from Pueblo Pintado, at 
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the head of the canyon on the east, to the junction of the Chaco and 

Escavada Washes that marks the western end of the canyon. He noted and 

named eight of the major town sites within the canyon and remarked 

(Simpson l8j?2: 82) that all of the ruins seen "in this quarter" were 

on the north side of the Canyon and close to the canyon wall, implying 

that the hundreds of small sites on the south side of the canyon had 

gone entirely unnoticed. 

Simpson's report prompted William H. Jackson, geologist with 

the United States Geological and Geographical Survey of the Territories 

Embracing Colorado and Parts of Adjacent Territories, to visit Chaco 

Canyon 28 years later in 1877. Ke followed Simpson's route from east 

to west and in addition to locating and naming the site of Pueblo Alto, 

Jackson (1878: 1*36) noted a number of "small old ruins" one story in 

height, and from 30 to 50 feet in exterior dimensions. It is not clear 

in his report which side of the canyon the small sites were on, but 

there is some indication that they were on the north and close by the 

large towns. The significance of the reference to "old ruins" is 

speculative, although Jackson may have consicbred them temporally dif

ferent from the larger well-known ruins. 

The town sites continued to attract attention, however, and it 

was only inadvertently that the first pioneering excavation in the 

canyon from 1896 to 1900, undertaken by the Ify-de Expedition for Explo

rations in the Southwest, led to an investigation of the smaller Chaco 

sites. Despite the fact that the primary archaeological target of the 

Hydes and theur colleagues, George Pepper and Richard Wetherill, was 

the major town site of Pueblo Bonito, the desire for large ceramic 



collections led to a more thorough survey of the canyon. Pepper (1920: 

13) reported that this survey revealed twelve large ruins and many 

smaller ones, over forty of the latter being recorded in a one-mile 

stretch of the canyon. It was discovered that many of the low mounds 

on the south side of the canyon contained numerous burials, almost at 

surface level, and with many vessels accompanying each burial. S.J. 

Holsinger, Special Agent for the United States General Land Office, was 

in Chaco Canyon in 1901 to investigate the excavations of the Jfydes and 

reported (Holsinger 1901: 76) that they "have excavated many small 

burial mounds, for a distance of 20 miles up and down the Chaco Canyon." 

He also made the observation that the burial mounds were always on the 

south side of the canyon, not on the north, but that small house ruins 

and burial mounds did occur near the outlying town sites of Kin Bineola 

and Kin Ta-a. 

Although by 1900 large town sites and small village sites were 

recognized in the Chaco and it had been observed that more burials had 

been found associated with sites on the south 3ide of the canyon, the 

nature of the relationship between the canyon sites was only occasion

ally a matter of conjecture. Holsinger (1901: 76-77) questioned 

"whether the Bonitans, divided as they must have been into many fami

lies and gens, did not each have an independent burial ground, and 

whether these are not represented by the many small ruins and 

burials,..." Pepper too had considered the mounds on the south side 

of the canyon to be the cemeteries of the towns across the canyon, but 

he notes (Pepper 1920: 376) that "later investigations showed that 
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these small places of interment were those belonging to the house 

groups that were found near them." 

These early excavations in Chaco did not lead to a chronologi

cal prehistory for the canyon, nor was the temporal relationship of the 

many sites a subject of inquiry by the persons most closely connected 

with this work. It remained for Nels C. Nelson, in a ceramic analysis 

of some 12^0 sherds collected from the large sites and many of the 

smaller ruins in Chaco in 1916, to determine that while some wares 

typical of the area were present at almost all sites, soma ceramic 

styles were confined to either the larger sites or to the small house 

ruins. While Nelson recognized the inadequacy of his sample, he felt 

that the minor differences he saw if "dealt with on a strictly quanti

tative basis would undoubtedly yield chronological results such as 

should enable us to arrange the Chaco ruins in their approximately 

relative order of antiquity" (Nelson 1920: 387). A similar temporal 

explanation for site dissimilarities in Chaco was offered by Alfred V. 

Kidder. While noting that little was known of the small house struc

tures in Chaco, based on Morris' work in the San Juan ho reasoned that 

the small sites must "represent a stage in culture antecedent to that 

of the great Chaco pueblos" (Kidder 1921;: 57)• 

It is possible that more explanations involving temporal dif

ferences would have been offered for community dissimilarities in the 

Chaco if the area had not been so well suited for dendrochronological 

studies. Florence Hawley, a student and associate of Edgar L. Hewett, 

realized how useful this dating technique could be in the Chaco and 

undertook a study of tree-ring material from the town site of Chetro 



Katl. In her 193U publication of this study Hawley grouped canyon 

ruins into three main typesj large communal houses, pit houses and 

talus houses or small house sites. She (Hawley 193hi 8) noted that 

while all sites in the Chaco might not date in the same period her 

analysis of tree-ring material did indicate that a talus house site be

hind Chetro Ketl did fit into "the period of the large pueblos." 

Shortly thereafter, the 193U-38 excavations of several village 

sites across the canyon from Chetro Ketl and Pueblo Bonito, the most 

noteworthy being Be $0, Be f?l and Leyit Kin, led to the dendrochrono-

logical discovery that these small house ruins and the large pueblos 

on the north side of the canyon had been occupied contemporaneously. 

This situation created an archaeological dilemma for Chacoan archae

ologists when they attempted to classify the two site types in question. 

Much of the archaeoLogical material reported from the Anasazi 

area in the 1930's was interpreted in terras of the Pecos Classification, 

a scheme that took cognizance of the increasing complexity of cultural 

systems in the Anasazi region and ranked them accordingly in a series 

of developmental stages. These stages were created largely on the 

basis of an assemblage of traits considered characteristic of each 

period. Although originally conceived of as only a descriptive cate

gorization of traits sufficient for assigning a given site to a culture 

complex, the time factor, especially with the development of dendro

chronology, crept in and dating became a criterion of the system. Mis

use of the Classification was also common in the citing of'only selected 

criteria, usually the ceramic complex or architectural style, for site 
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descriptions in term3 of the system. As KLuckhohn (19391 153) noted, 

"The real difficulty is that the criteria are not consistently used." 

Frank H.H. Roberts Jr. attempted to correct this problem by 

devising another classificatory system, based on sets of diagnostic 

traits, whose designations applied to a culture complex and not to a 

particular period of time. Roberts recognized the basic evolution of 

cultural systems in the Anasazi area but warned, "While the progression 

of stages infers a certain degree of contemporaneity between sites of 

the same horizon, it does not, necessarily, mean that they will fall 

within identical chronological dates" (Roberts 1935* 21). 

The excavators of Be 50 and Be 5l discovered that on the basis 

of two sets of criteria, pottery and houses, they were dealing with 

Pueblo II or Developmental Pueblo culture complexes. The ceramic evi

dence in fact was inconclusive but was cited by KLuckhohn (1939: 155-56) 

as evidence for site assignment to Pueblo II. Other material culture 

was not sufficiently diagnostic to distinguish definitely the culture 

complex involved from prior or later periods. The dendrochronological 

material on the other hand indicated construction of portions of the 

small villages coincident with construction of the large towns, that on 

the basis of the above mentioned classificatory systems had been desig-

\ 
nated as Pueblo III or Great Pueblo. "In other words, during a certain 

. . . v . 
time interval, the cultures on the north side of Chaco Canyon were 

Great Pueblo, the at least partially, contemporary one3 about a mile 

away on the south side were Developmental Pueblo"(KLuckhohn 1939 i 157)• 

Considering the limited number of dated tree-ring specimens originally 

collected from the small sites, it is interesting that contemporaneity 
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of town and village sites in the Chaco was so readily accepted by the 

many archaeologists working in the region. Only one major objection to 

the interpretation of the material recovered was raised. 

Harold S. Gladwin's 19U5 excavations at White llound and in the 

Red Mesa Valley revealed a sequence of ceramic and architectural styles 

that he identified as successive phases of the Chaco Branch. He found 

the earlist phases, White Mound and Kiatuthlana near White Mound, Ari

zona., but shifted operations to the Red Mesa Valley, New Mexico, to lo

cate later phases including Red Mesa and Wingate. North of the Red 

Mesa Valley in the Ho3ta Butte district Gladwin noted a number of sites 

that he determined to antidate the Wingate Phase. None of these sites 

were excavated by Gladwin, but he equated them with Be 50 and Be $1 in 

Chaco Canyonj sites he had placed in the Hosta Butte Phase. This phase 

was dated at 1010 to 1080. In Gladwin's scheme the succeeding and 

final phase, the Benito Phase, was restricted primarily to Chaco Canyon, 

although outliers were recognized in such sites as Kin Bineola, Kin 

Ta-a, and the Aztec Ruin. The Bonito Phase was marked by large compact 

apartment houses and the few large well-known Chaco townsrepresented 

the site type of the Bonito Phase. This phase was dated from 1080 to 

about 1225. 

Gladwin believed that there was a large number of Hosta Butte 

Phase pueblos in the Chaco Canyon particularly on the south side of the 

canyon, and as noted above he identified Be £0 and Be $1 as typical 

Hosta Butte sites. He did not assign these sites to the Pueblo II 

period, noting that pottery described by Hawley as a criterion for 

Pueblo III had been found at Be £0 and Be J>1, even though Hawley among 



others had labeled the sites as Pueblo II (Gladwin 19h5'- 80). Rather, 

Gladwin considered the Hosta Butte Phase to be Early Pueblo III and the 

Bonito Phase to be Late Pueblo III. In this way the Be sites and the 

Chetro Ketl Talus Unit "were all undoubtedly contemporaneous with those 

sections (italics mine) of Pueblo Bonito and Chetro Ketl, and other 

great pueblos in Chaco Canyon which had been built during the Hosta 

Butte Phase from 1010 to 1080 A.D." (Gladwin 191;!?J 93). In Gladwin's 

view during the Hosta Butte Phase there was a movement of peoples to 

the Chaco Canyon and the increased population was housed in numerous 

Hosta Butte Phase pueblos of 20 to 30 rooms. "Out of this concentra

tion of people and the consequent quickening of cultural development 

there came the Bonito Phase" (Gladwin 19k$: 97)• The concentration of 

population in the Bonito Phase at about 1080 was carried even further 

and in Gladwin's interpretation all Chacoan peoples were housed in the 

few large town sites. 

Hawley's tree-ring study of the Chetro Ketl timbers had shown, 

however, that the great majority of the logs she dated had been cut at 

1080 or earlier. These timbers were in a portion of the site that was 

considered, on the basis of masonry style, to be late or Bonito Phase, 

thereby making it contemporaneous with Be £0 and Be S>1. Gladwin of

fered an alternative to contemporaneity. In his view, at least 90 per 

cent of all Chaco trees had been felled by 1080 creating a definite 

timber shortage by the time the large town sites were built. The solu

tion for the Bonito Phase builders was to utilize beams removed from 

abandoned Hosta Butte Phase sites on the south side of the canyon 

giving a false impression of contemporaneity when actually "there were 
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probably differences of f?0 year3 or more between them" (Gladwin 19k!? s 

123), The few dated specimens falling in the early 1100's recovered 

from the large town sites represented to Gladwin the last remaining 

trees in the area and for him were additional evidence that the early 

12th century should be regarded as the major construction period of the 

Bonito Phase pueblos. 

Questions of contemporaneity will be considered in more detail 

in a subsequent chapter. For my purpose here it is sufficient to say 

that Gladwin was the last investigator to question seriously the con

temporaneity of village and town sites and to offer a temporal explana

tion for the apparent differences. Despite the fact that initially the 

dendrochronological evidence was meager, there was general acceptance 

of the assumption that representative sites of two community types in 

the Chaco were contemporaneous. Once accepted, the significance of 

this discovery appears to have made little impression on archaeologists 

working in the Chaco, perhaps reflecting a greater concern with his

torical reconstruction rather than social interpretation of the culture 

complexes under study. Yet considering the magnitude of the problem it 

is difficult to account for the relative lack of interest in developing 

plausible and testable explanations for these cultural differences. In 

order to make this point more clear two of the most commonly offered 

explanations are briefly reviewed. 

Leyit Kin, a small house site opposite Chetro Ketl, was exca

vated by Bertha P. Dutton in 193U and 1935>. In her final report Dutton 

offered two related explanations for the cultural differences noted in 

the opposing sites. Citing modern Pueblo systems she remarked (Dutton 



1938: 79) that often the "more progressive, capable, and independent 

people" moved away from the mother pueblo to establish homes and small 

communities. She reasoned by analogy that similar moves could have 

occurred prehistorically, especially if an increasing town population 

put an economic strain on nearby agricultural land. In her reconstruc

tion Leyit Kin could have originated as a summer camp that through the 

years became the more permanent habitation for one or more families 

from one of the town sites across the Chaco Wash. Interestingly, 

Dutton interpreted the lack of mealing bins and mealing stones in one 

unit of the village as evidence of continued close ties with the mother 

pueblo where these "industrial pursuits of a communal nature" were 

carried out (Dutton 1938: 79). 

Tseh So or Be 50 was excavated by the University of New Mexico 

in 1936. In the published site report Florence Hawley contributed a 

chapter entitled, "The Place of Tseh So in the Chaco Culture Pattern." 

The contemporaneity of small and large pueblos was a themsof the chap

ter but explanation for their dissimilarity was limited to an implica

tion that differences reflected progressive and conservative attitudes 

and practices of an otherwise homogeneous canyon population. 

From 1921 to 1927 Pueblo Bonito was again the scene of another 

major excavational program sponsored by the National Geographic Society 

and the Smithsonian Institution and directed by Neil M, Judd. In his 

interpretation the Chaco Canyon, until approximately 1050, was inhab

ited by an indigenous population living in numerous small Pueblo II 

8ite3 throughout the canyon. At approximately 1050, however, this 

local population was increased by the arrival of a new people whose 
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place of origin was unknown, but it was presumed was somewhere to the 

north of the Chaco (Judd 193>i|J 18). These two populations are referred 

to in his publications as Old Bonitian and Late Bonitian, for in hi3 

reconstruction of canyon events, Judd postulated, on the basis of his 

excavations at Pueblo Bonito, co-occupation of the major town sites by 

both groups. 

The two peoples were co-occupants for a hundred years or 
more, and yet the houses they built and lived in, the 
tools they made and used, differ so much that physical, 
linguistic, and mental differences between the two may be 
presumed. The Late Bonitians were aggressive; they 
usurped leadership of the village immediately upon arrival. 
In contrast, the Old Bonitians were ultraconservativej they 
clung'tenaciously to their old ways, their old habits and 
customs. The Late Bonitians created the Classic Chaco 
culture, most advanced in all the Southwest. The Old 
Bonitians, dwelling next door, lagged a century behind. 
They were intellectually dormant. They were a Pueblo II 
people living in Pueblo III timesJ" (Judd 195b: 36). 

In this interpretation the contemporaneous small house sites on 

the south side of the canyon are merely Old Bonitian communities with

out Late Bonitian co-occupants and the changes commensurate with this 

occupation. 

With one exception other investigators offered similar or no 

explanations. Following the 1937 University of New Mexico field season 

in Chaco at the site of Be £l, Clyde KLuckhohn reviewed the data gath

ered from Be 51, and from Be 50 excavated the previous field season, 

and proceeded to evaluate it in terms of the classificatory systems in 

use at the time. Accepting contemporaneity, he noted that the cultural 

differences between the two community types "reduce themselves largely 

to the greater richness in cultural inventory of the former (Great 

Pueblo or town sites) and to the presence of certain articles ... 



implying a culture of greater complexity" (Kluckhohn 1939: 15>8). 

Kluckhohn felt that there were two general alternative interpretations 

of the data. One viewed the Chaco as the site of a single homogeneous 

cultural tradition of long continuity in which the inhabitants of the 

small house sites "were either 'poor relations' or conservatives who 

refused to adopt the progressive architectural styles of their 

congeners across the canyon" (Kluckhohn 1939: l£8). This was the view 

held by Dutton, Hawley, and in a sense Judd. 

Kluckhohn was not entirely satisfied with the "poor relations" 

hypothesis, however, and suggested an alternative based on two, rather 

than one, cultural traditions. The preponderant location of small 

house sites on the south side of the canyon appeared significant, and 

Kluckhohn (1939: 15>8) remarked that he knew of no case "where different 

contemporaneous villages of the same 'tribe' had differing major archi

tectural and masonry styles or such marked disparity in richness of 

total cultural inventory." This view held that the two cultural tradi

tions developed in place over time, although Kluckhohn guessed that 

evidence might eventually indicate that one was brought into the 

canyon relatively late by migrants from another region. This alterna

tive hypothesis was not tested, however, nor was it pursued again for 

almost two decades. 

In 1956 Fred Wendorf contributed a paper to a volume on prehis

toric settlement patterns in the New World in which he considered the 

Chaco Anasazi. Wendorf believed that evidence for two community types 

in the Chaco was present from approximately £00, noting that from this 

time until about 103>0 or 1100 Chaco settlements consisted of "a few 
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fairly large communities located in particularly favorable areas and 

numerous, widely scattered small villages situated closely adjacent to 

similarly favorable but smaller arable plots" (Wendorf 195>6: 19). The 

larger communities appeared to be composed of several clustered smaller 

villages, but unlike the small villages they were frequently associated 

with Great Kivas, Between 10$0 and 1100 Wendorf saw a marked change 

in the settlement pattern. While the small villages remained essential

ly unchanged "each with its own living, storage and ceremonial units," 

the large communities not only increased in size but appeared firmly 

integrated, a characteristic not so evident prior to 10£0 (Wendorf 1956: 

19). Architectural patterns suggested an increase in community inte

gration at the expense of lineage autonomy, and the development of a 

system of dual divisions within each town site. Isolated Great Kivas 

were seen as possible evidence of multicommunity affiliations guided by 

a developing priesthood. 

Wendorf did not concern himself with the possible causes for 

the original dichotomy in community types but instead sought reasons 

for the sudden development of community integration in the large town 

sites. While he did not rule out internal factors, he suggested that a 

strong surge of southern (i.e.,Mexican) influence coinciding in time 

with the concentration of population in the Chaco should be considered 

as a possible stimulus to community integration and cultural develop

ment. A re-examination of the material in light of either alternative 

was not carried out. 



The McElmo Pueblo Problem 

The above discussion has treated only the village-town problem 

in the Chaco and has not touched on the subject of the third community 

type recognized in the canyon, the McElmo Pueblos. The fact that some 

form of influence from the San Juan Basin had penetrated the Chaco by 

the mid-eleventh century was acknowledged for many years, but site in

trusion of pure McElmo Pueblos was not firmly established until more 

recently. A review of the developing recognition of, and explanation 

for the presence of a third community type in the Chaco follows. 

Invariably, the early travelers to the Chaco commented on the 

smaller size, compactness, and differing masonry style of the three 

mo3t commonly visited McElmo Pueblos; Kin ICLetso, Casa Chiquita, and 

New Alto. No early excavations were made in these ruins, however, and 

additional differences to distinguish these sites from villages and 

towns wore not noted. 

A large quantity of McElmo Black-on-white, a ceramic type asso

ciated with late site intrusions in the Chaco, was recovered from Judd1 

excavations at Pueblo Bonito. The northern affiliation of this pottery 

was noted by Judd who called it Chaco-San Juan. He referred (Judd 1961; 

Ul) to it as a "hybrid variety of domestic pottery" that was introduced 

into the Chaco with cored masonry, Corrugated-coil culinary ware and 

Straight-line Hachure by the Late Bonitians at approximately 10$0. 

This same pottery type was also present at Pueblo del Arroyo, in fact 

Judd (19E>9j 171) reports it as the dominant black-on-white type at this 

site. Again the presence of McElmo was attributed to the Late Boni

tians who were also responsible, according to Judd, for the intramural 



burials, altered Chaco-type kivas and tri-vall structure at Pueblo del 

Arroyo. In his Pueblo del Arroyo publication Judd identified these 

Late Bonitians as "a proto-Mesa Verde group, stepping boldly from a 

Mancos-type P II status north of the San Juan River, that migrated to 

Chaco Canyon, joined the inhabitants of Pueblo Bonito and occupied 

partially abandoned Pueblo del Arroyo" (Judd 195>9: 176). 

McElmo Black-on-white also was recovered from the small house 

sites on the south side of the canyon. Dutton (1938: 8l) designated 

Unit III at Leyit Kin as a reoccupation of the site by "people with 

other culture traits," migrants from the north. In addition to McElmo 

pottery these culture traits included large numbers of manos, metates 

and mealing bins, storage vessels in floors, a new kiva in a new masonry 

style and one extended burial. This reoccupation was dated at approxi

mately 1090 to 11|j0. 

McElmo Black-on-white is reported from Be 50, and KLuckhohn 

(1939: ij-0) noted that it was "the most omnipresent ware at Be £l" sug

gesting to him the possible occupation of this site by migrants from 

southwestern Colorado. This same pottery type wa3 reported from other 

small house ruins and the town site of Chetro Ketl. 

With the exception of the late tri-wall structure and associ

ated room block at the edge of Pueblo del Arroyo, however, no site had 

been totally excavated in the Chaco that could be considered a pure 

intrusive McElmo site. Dutton attributed several features at Leyit Kin 

to these migrants, and Judd equated the Late Bonitian additions to 

Pueblo Bonito to the same intruders, but these sites had earlier 
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occupations. Evidence for migrants at Chetro Ketl, Be 5>0, Be 51 and 

several other small house sites was primarily ceramic. 

Sites did exist in the Chaco, however, that were considered to 

be pure McElmo Pueblos. One, Kin KLetso, was partially excavated in 

193h for the School of American Research by Edwin Ferdon, but work was 

not carried out here again until 1951 when the National Park Service 

completed the excavation of the site. Results of this work constituted 

the basis of the site report by Vivian and Mathews. In this report the 

authors not only defined the McElmo Pueblo complex but discussed its 

position in the canyon in regards to contemporaneous town and village 

sites. In essence, this report was the first to define the three com

munity types recognized in this dissertation. . 

Vivian and Mathews' definition of these three types was by 

phase. Noting sufficient dissimilarities in site attributes they 

(Vivian and Mathews 1965: 108) postulate "that the large Chaco popu

lation in Pueblo III times may represent three different phases of 

Anasazi development and tradition." The term "phase" as used by Vivian 

and Mathews is consistent with the definition given by Willey and 

Phillips (1958: 22), but it is unfortunate that phase names originally 

coined by Gladwin were utilized by Vivian and Mathews, for whereas 

Gladwin's phases implied earlier and later manifestations of a cultural 

tradition, Vivian and Mathews consider their phases to represent con

temporaneous manifestations of several cultural traditions. In their 

interpretation town sites are assigned to the Bonito Phase,' village 

sites to the Hosta Butte Phase and McElmo Pueblos to the McElmo Phase. 

These authors did not consider earlier manifestations of each community 
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type in detail, nor did they suggest phase designations for the earlier 

periods. Attributes for each phase-community type designation will be 

treated in more detail in a later chapter. 

Vivian and Mathews (1965: 110) viewed the McELmo Phase in Chaco 

Canyon as intrusive and late, dating from approximately 10^0 to 1125, 

but the Hosta Butte and Bonito Phases were considered as the end pro

ducts of long-developed, in-place traditions. Although not discussed 

in detail, there is the implication that differences between town and 

village sites (the Bonito and Hosta Butto Phases) can be traced to old, 

underlying and differing cultural traditions. The Bonito Phase is seen 

as developing from "basic San Juan traditions," while the Hosta Butte 

Phase may have been "possibly associated with Little Colorado traditions" 

(Vivian and Mathews 1965: 110). A means for testing the migration and 

varying cultural traditions theories are not proposed by Vivian and. 

Mathews, nor are alternative hypotheses for cultural variation in the 

Chaco offered. 

Summary Remarks 

In concluding this review of almost a century of research in 

Chaco Canyon the question can be asked - what is known of cultural 

variation in Chaco as a result of the investigations made? Cultural 

variation was reaffirmed in Vivian and Mathews' Kin KLetso report, the 

most recent synthesis of Chaco prehistory, and the concept was broadened 

to include the McEbio Phase as a bonafide third culture complex in the 

canyon. The diversity of these cultural complexes wa3 strengthened to 

a degree in this 3ame publication by the utilization of nine criteria 

for distinguishing the complexes, or phases in Vivian and Mathews' 
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terminology. Prior differentiation of these complexes had been largely 

on the basis of ceramic and architectural styles. While retaining 

various architectural attributes as criteria, Vivian and Mathews dis

carded ceramic styles, in view of decreasing evidence for clear-cut 

association of particular ceramic types with specific culture complexes. 

An additional criterion utilized by Vivian and Mathews was that 

of dating, but their three phases varied in. beginning date by only 

twenty years, and the major portion of each phase overlapped the other 

two, thereby confirming once again the contemporaneity of these culture 

complexes in the Chaco. Other criteria included the occurrence of 

extra-pueblo features such as water control systems, and the richness 

of the artifact inventory, a criterion originally noted by KLuckhohn. 

While acknowledging the contributions of the Kin KLetso study 

to Chacoan archaeology, the fact remains that we know little more about 

cultural variation than we did when KLuckhohn considered the subject in 

1939. Explanations given by Vivian and Mathews for cultural variation, 

migration and basic contrasting cultural traditions, parallel those 

offered by earlier investigators. We have not progressed much beyond 

the general acceptance that manifestations of cultural variation, 

generally referred to as culture complexes, cultural traditions, or 

phases, and more specifically labeled P Hor P III, Great or Develop

mental Pueblo, and Old or Late Bonitian, existed contemporaneously in 

the Chaco. Explanation offered for these dissimilarities are varia

tions on three basic themesj migration, contrasting cultural traditions 

evolving in place, and progressive versus conservative attitudes of a 

single homogeneous population. 
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Despite the long history of research in Chaco Canyon and the 

recognition of the contemporaneity of contrasting culture complexes 

for almost as long a period, there has been no study specifically de

signed to investigate in detail the differences that do exist between 

community types. In addition there has been practically no attempt made 

to offer multiple hypotheses for cultural variation, and those hypothe

ses that have been postulated have never been tested. The following 

chapters are an attempt to correct this situation. 



CHAPTER 3 

THE ECOLOGICAL SETTING 

The plant and animal communities of the Chaco Canyon have not 

been studied, and ecological investigations within the general Chaco 

area are limited to three reports; one dealing with the Chuska Valley 

and the Chaco Plateau (Harris, Schoenwetter and Warren 1967) located to 

the west of Chaco Canyonj the Navajo Reservoir District (Woodbury and 

others 1961), only a portion of which extends into an area that might 

properly be considered part of the Chaco region, and the general San 

Juan Basin (Harris 1963) which borders the Chaco on the north and west. 

These studies were carried out in conjunction with, or had relevance 

to, archaeological explorations and excavations in the same areas. To 

date, only the material from the Navajo Reservoir District has been 

used in developing hypothetical explanations involvingecological proc

esses for the evolution and change of cultural systems (Dittert, Hester 

and Eddy 196lj Schoenwetter and Dittert 1968). 

Despite the fact that modern faunal and floral studies in Chaco 

Canyon are incomplete, I believe that there are sufficient data avtil~ 

able from the modern and archaeological records to propose and test 

hypotheses of cultural variation involving processes of ecological 

adaptation. These questions and the limitations imposed by the inade

quate data will be considered more fully in Chapter 6. The purpose c£ 

thi3 chapter is to present as complete a picture as possible of the 

25 
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ecological setting for the cultural systems discussed in Chapters U 

and 5. 

Before presenting the descriptive data, however, those concepts 

considered as important for understanding an ecological approach in 

developing hypothetical explanations for questions of cultural varia

tion will be reviewed. 

The Ecosystem 

In general ecology an ecosystem can occur at any level of bio

logical complexity and consists of populations of organisms existing as 

a community within a given area. The community and the non-living 

environment, or physical habitat, function together as an ecological 

system in a patterned exchange of energy. This process involves the 

modification of the physical environment by the biotic community and a 

concomitant change in the biological components until a balanced energy 

flow is obtained that will withstand a fluctuating physical environment, 

thereby producing a measure of stability or homeostasis. The process 

involved is frequently referred to as ecological succession, and the 

result, the climax state. The mechanisms regulating ecological suc

cession operate at the population, community and ecosystem level (Odum 

1959, Clarke 19&). 

The ecosystem has been suggested as a useful model for anthro

pological investigations of man's relationship with the natural environ

ment, for man can be viewed as a population existing among other 

biological populations in a given habitat or series of habitats, and as 

such will be involved in the internal dynamics of the system. Clifford 

Geertz (1963s 3) has noted that "The ecological approach attempts to 
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achieve a more exact specification of the relations between selected 

human activities, biological transactions, and physical processes by 

including them within a single analytical system, an ecosystem." 

This concept provides more latitude for the development of 

constructive investigations of cultural systems per se, for by focusing 

on the interrelated cultural, biological and physical variables on© 

"trains attention on the pervasive properties of systems qua systems 

(system structure, system equilibrium, system change) rather than on 

the point-to-point relationships between paired variables of the 

•culture' and 'nature' variety" (Geertz 1963: 10). 

Vayda and Rappaport (1968: U85) agree with Geertz that treatment 

of the variables as two independent wholes, "culture" and "environment," 

can only produce "gross answers" to questions of the interrelationship 

between man and his habitat, but Vayda (1965: 3) questions Geertz' 

"inclusion of ideologies, moral valuations, and similar cultural pha-

nomenom among the variables to be dealt with." He (Vayda 1965: h) 

argues that "Attention to cultural ideas, values or concepts cannot, 

... be said to be a sine qua non of the analysis of ecosystems including 

man." Rather, he and others (Vayda 1965: U; Vayda and Rappaport 1968: 

I4.92) stress an approach wherein culture is considered as the particular 

behavior pattern or part of the behavior pattern of a species of pri

mates that can be studied in the same way other species are studied 

utilizing basic principles of ecology. In other words, the inclusion 

of human organisms in an ecosystem should not affect the basic princi

ples of system structure and function. This they explain, is the "eco

logical approach" rather than the "cultural ecological approach." 
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Geertz (1963: £) on the other hand feels that looking at "the 

whole of human society as basically a biotic phenomenon" produces '& 

fundamentally a-cultural view of human society." He believes the 

anthropologist's concern should lie in "determining the relationships 

which obtain between the processes of external physiology in which nan 

is, in the nature of things, inextricably embedded, and the social and 

cultural processes in which he is, with equal inextricability, also em

bedded" (Geertz 1963s 5-6). 

This digression into questions of methodologies should not 

detract from the basic agreement that man should be considered a part 

of his ecosystem. Although the division between the cultural-ecological 

approach and the ecological approach as defined by Geertz and Vayda and 

Rappaport basically involves the method of handling the cultural vari

ables, I find it difficult to distinguish methodologies when they are 

actually implemented, and more difficult to determine the methodology 

utilized from the results of the published studies. In the following 

chapters I shall take the postion that man is an integral part of his 

ecosystem, and that the cultural variable should be considered as a 

viable system or subsystem in the processual order of the ecosystem. 

This approach then will more closely follow Geertz than it will follow 

Vayda and Rappaport. 

The Biotope 

Kendeigh (1961: 6) has defined the biotope a3 "a topographic 

unit characterized by both uniform physical conditions and uniform 

plant and animal life." Clarke (195U* i*Oh) has referred to the biotope 

as "a clearly distinguished unit of the environment showing uniformity 
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of principal habitat conditions." He notes that the term may refer to 

an individual area or a type of area, and that it may be recognized 

primarily by its physical features or by the living elements occupying 

the area. Distinct types of biotopes will be characterized by a simi

lar biota, although species composition may vary. 

The term biotope will be utilized here in preference to the 

term microenvironment. Coe and Flannery (1967: 7) have used the terms 

biotope and "small microenviroranent" interchangeably, and although the 

latter term appears more commonly in anthropological literature, its 

more strict ecological meaning is in Odum's (195>9: 139) terms, "a rela

tive one," for he notes that the concept of microenvironment or "the 

environment of small areas in contrast to large ones," can refer to the 

area occupied by a pine stand or to that occupied by a lichen within 

the stand. This same concept has been referred to by other ecologists 

as microhabitat (Kendeigh 1961: 6) and microclimate or bioclimate (Odum 

19#: 139). 

Considering the latitude of meaning encompassed by the terra 

microenvironment, the term biotope appears more consistent with the 

archaeological requirements of this study than does microenvironment. 

It may be that more refined investigations eventurally will reveal se

lective use by human populations of microhabitats within an area de

fined as a biotope, and these units may be more properly referred to as 

microenvironments. For the present, however, three zones within Chaco 

Canyon characterized by different physical features, and some compo

nents of the biota will be referred to as biotopes. Description of 

these three canyon biotopes follows a more generalized account of the 

Chaco region. 



The Chaco Plateau 

The major morphological geographic feature in the northwestern 

corner of New Mexico is the San Juan Basin. This roughly circular 

depression is approximately 100 miles in diameter and includes not only 

a large portion of northwestern New Mexico but the bordering area of 

southwestern Colorado. The basin interior is relatively flat with 

horizontal beds rising gradually to the bordering mountains on the east, 

west and north. At the foot of these mountains the beds rise rather 

abruptly in steep monoclines (Hunt 1936: 5>6). 

The morphological situation on the south flank of the San Juan 

Basin differs considerably from the other three sides. There is no 

distinct edge to the basin on the south as the land rises in a gradual 

uplift, the border being defined rather arbitrarily on the basis of 

several geologic features, primarily synclinos. This gently rising 

land form has been referred to as the Chaco Plateau (Gregory 1916: 2ltj 

Warren 1967: 9) and the Chaco Slope (Kelley and Clinton I960: 76). 

The Chaco Plateau (Figure l) is defined on the south by the 

steepsided Dutton Plateau, on the west by low broad steps descending to 

the Chuska Valley and on the east by the elevated mesa country of the 

Continental Divide and the Canyon Largo (Gregory 1916: 2l|). The 

northern limits are not as well demarcated but have been drawn by 

Kelley and Clinton (i960: 76) to the north of Chaco Canyon where "the 

dips again appear to steepen slightly near the Cliff House sandstone 

cuesta." Actually, just as there is no definite southern edge to the 

San Juan Basin there is no well marked northern limit of the Chaco 

Plateau, and Gregory (1916: 2k) extends its boundary to the San Juan 
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Figure 1. Landform nap of the Chaco Plateau.—Only iiiajor drainages and topographic 
features are shown. North is at the top of the map. u> 
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River. The area enclosed is approximately 100 miles east to west 

by SO miles north to south. 

Where exposed, the most recent surface rocks in the Chaco 

Plateau are primarily Upper Cretaceous Mesaverde sandstone and shale. 

Erosion of these beds and drainage of the plateau to the north and west 

have created a landscape dominated by isolated buttes, wide flat val

leys frequently bordered on the north by sandstone cuestas, and, espe

cially in the western sector, a striking badland topography. Elevation 

in the entire area ranges from £300 feet to 7500 feet. 

The topography of the plateau varies somewhat from east to west. 

In the east the terrain is marked by a series of low cuestas trending 

generally in an east-west line with southward and southwestard-facing 

escarpments, separated by low slopes gradually rising in each case to 

the south. The most southerly of these cuestas forms the Chacra Mesa. 

The Chacra extends westward for a distance of almost thirty miles, or 

approximately a third the distance of the Chaco Plateau, maintaining a 

southwestern-facing cliff 200 to £00 feet in height. Drainage is al

most entirely to the west in this area, the primary streams being the 

Chaco, Escavada and Choukai. 

In the central portion of the plateau the Chacra Mesa forms the 

southern boundary of Chaco Canyon, the most notable feature of this 

part of the plateau. The canyon is in striking contrast to land forms 

to the north and south. The region south of the Chacra Mesa, and gen

erally the entire southern area of the Chaco Plateau, is a landscape of 

low relief and few pronounced topographical features. "The larger 

drainageways flow through alluvial bottoms a mile or more in width and 



only rarely entrench themselves in canyons. In a few places where the 

general level stands a few hundred feet above the level of the washes, 

strips of badland border the alluvial bottoms" (Dane 1936: 81;). There 

are a number of small basins in this area, and in 1916 Gregory (1916: 

118) reported nine lakes, few of which are present today. Most surface 

water drains to the north in the Vicente, Kinbineola, and Tohatchi 

Washes and eventually reaches the Chaco. The low cuestas, prominent in 

the northeastern sector of the plateau, disappear in the area north of 

Chaco Canyon, and the terrain is predominantly a broad, sloping plain 

dissected by only a few drainages. 

West of Chaco Canyon and the terminal portion of the Chacra 

Mesa the country becomes more homogeneous north and south of the Chaco 

Wash. Although isolated buttes and outcroppings of sandstone are more 

common in the south, and long broad plateaus more frequent in the north, 

the western third of the Chaco Plateau is predominantly a low stepped 

plain extending west and north. This plain is cut by numerous ephemeral 

washes, exposing the underlying shale formations and creating a typical 

badland topography. Several major drainages, such as Coal Creek and 

Hunters Wash, enter the Chaco in this region through wide and generally 

featureless valleys. The Chuska Range creates an effective barrier to 

the further westward flow of water, and the Great Bend of the Chaco 

Wash marks the western limits of the plateau. 

Drainage of the plateau is almost entirely into the Chaco Wash 

giving rise to occasional reference to the area as the Chaco Basin 

(Dutton 1938": 9; Fisher 193U: ii). The Chaco Wash originates in the 

gently rolling plains north of the Chacra Mesa at an elevation of 



approximately 6900 feet and flows slightly north of west cutting 

through the Chaco Canyon in its upper course. This westerly trend 

continues for approximately 70 miles, well beyond the Chaco Canyon, 

where the course shifts sharply to the north, and the wash, or river as 

it is commonly referred to in this area, follows the eastern edge of 

the Grand Hogback for about 2J? miles. On approaching the San Juan 

•Valley, the Chaco passes through the Hogback in a narrow canyon and 

empties into the San Juan River some seven miles beyond (Bryan 195h'- 3). 

The total length of the Chaco Wash is about 100 miles, and the 

drainage area has been estimated to cover U,200 to lj,800 square miles 

(Vivian and Mathews 1965: l). Fisher (193ks 6-7) has judged that the 

differences in flow of the San Juan ̂ iver between Farmington, above the 

confluence of the Chaco and San Juan Rivers, and Shiprock, below the 

confluence, should represent the amount of water collected by the Chaco 

if allowance is made for the La Plata River. Considering all factors, 

Fisher determines that the records of flow for seven years between 1916 

and 1929 would indicate that an average 300,000 acre feet are discharged 

annually from the Chaco drainage. Brand (1937: 1|2), on the other hand, 

estimates 65,000 cubic feet of runoff as a result of summer rains. As 

the majority of flow in the Chaco is derived from summer runoff, there 

is considerable discrepancy in these two figures and probably a more 

accurate estimate lies somewhere between the two extremes. 

The climate of the Chaco Plateau is moderately arid, but grada

tions in aridity occur throughout the area, influenced in some cases by 

the local topography. In general, the mean annual precipitation varies 

from leas than six inches in the western sector to more than fifteen 
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inches in the higher eastern portion of the plateau (Brand 1937: UU)• 

Almost half of the annual precipitation occurs in the summer months of 

July, August and September in the form of brief, often violent, and 

frequently localized thunderstorms. Some general rains occur in the 

fall and spring, but the balance of the annual moisture comes in winter 

snows that may reach depths of twenty inches on the higher mesas. 

Extreme daily and annual temperatures are common in the region. 

Some winter months can be especially cold, but summer temperatures 

seldom exceed 100 degrees F. Daily fluctuations most frequently result 

in warm days and cool to cold nights. Yearly means range from U7.6 

degrees to 60.6 degrees, temperatures classed as those of a temperate 

region (Bryan 19 7). Winds are generally southwesterly and occur 

with the most force in the late spring. 

The vegetation of the Chaco Plateau can be broadly classified 

as Upper Sonoran. Variations in plant cover can be attributed not only 

to precipitation levels, but to exposure, soil, slope differences and 

subsurface water. As a rule, the higher elevations to the east are 

characterized by grasslands or extensive stretches of sagebrush in the 

more plain-like areas, and by a pinyon pine - juniper woodland in the 

higher sandstone mesas and ridge3. Sagebrush flats may extend into the 

forested zones creating open parks on the more sloping surfaces. 

Favorable conditions in lower areas also are conducive to the spread 

of juniper and pinyon pine, but these trees occur in widely scattered 

patches, or as individual trees in an otherwise unforested landscape. 

Small stands of ponderosa pine are present on the Chacra Mesa, especial

ly along the edge of the southern escarpment, while the well-watered 
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heads of several small reentrants in the mesa support a few Douglas 

fir. 

Lower elevations in the southern and western portions of the 

Chaco Plateau support some stands of sagebrush, but the vegetation is 

generally a sparse mixture of cacti, Mormon tea, four-wing saltbush, 

rabbitbrush and tumbleweed (Harris 1967: 22). The wide alluvial valleys 

throughout the plateau, but especially in the southern and western 

areas, are characterized by a "Desert Wash Vegetation" (Harris 1967: 22). 

Greasewood, four-wing saltbush, salt cedar and rabbitbrush are the most 

common plants. More riparian forms such as cottonwood, willow and 

sedges also occur in some of the major drainages. 

The fauna for the entire Chaco Plateau has not been described 

and no attempt will be made here to summarize the animal life of the 

region. The fauna of ^haco Canyon, described in the next section, is 

probably representative of the area as a whole and so will not be re

peated. An excellent survey of the vertebrates of the western sector 

of the Chaco Plateau can be found in Harris (1967), and a more general

ized account of some vertebrates of the San Juan Basin also has been 

published by Harris (1963). 

The Chaco Canyon 

The Chaco Plateau is essentially a canyonless country so that 

Chaco Canyon stands out as one of its more notable topographic features. 

The canyon is located in the eastern half of the plateau where it, and 

the Chacra Mesa, bisect the region into northern and southern areas of 

varying land forms. A portion of the canyon is included within the 

boundaries of the Chaco Canyon National Monument. 
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The northwesterly trending canyon (Figure 2) is cut into Upper 

Cretaceous sandstones and shales of the Mesaverde group. It is 20 

miles in length and one-half to three-quarters of a mile in width. The 

walls rise from %0 to almost 150 feet, and then step back in a series 

of low cliffs rising approximately hOO feet above the canyon floor on 

the south and 300 feet on the north. The higher elevations on the 

south are a result of a downward tilt to the north of the sedimentary 

beds comprising the canyon walls, so that more of the members in the 

group are exposed on the southern side of the canyon. 

The Chacra Mesa forms the south wall of the canyon, and both 

mesa and canyon terminate on the west at the junction of the Chaco and 

Escavada washes. This mesa, which is dissected by many reentrants, is 

one to two miles wide at its western terminus but seven to ten miles 

wide at the headwaters of the Chaco. Two breaks occur in the section 

of the Chacra Mesa that borders the canyon: one at Fahada Butte where 

the Vicente Wash enters the canyon, and the other at The Gap, opposite 

the town site of Pueblo Bonito. Both are in the lower seven miles of 

the canyon. 

The opposite wall of the canyon does not ri3e to the same ele

vation a3 the south, and at the rim the land begins sloping gently 

north with drainage to the Escavada Wash which parallels the Chaco. 

The northern edge is marked by fewer reentrants, but four of them form 

tributary canyons opening to the north. 

The Chaco Wash passes through the canyon dividing the bottom

land almost equally into northern and southern sides. The wash has 

become entrenched throughout the cariyon and forms an arroyo 20 to 60 
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feet in depth and 75 to 300 feet in width. Arroyo cutting in the 

canyon dates from the recent cycle estimated to have begun in the late 

l800's (Bryan 195k* 17). Despite the nearness of the canyon to the 

headwaters of the Chaco, the wash can carry large quantities of water. 

Brand (1937s l|2 f.n.) notes that on May 21, 193U the gauge at the 

Pueblo Bonito bridge recorded nine feet of water at a point where the 

channel wa3 80 feet wide. The water "rose from l.U feet at 6:00 a.m. 

to 9 feet at 10 p.m. but was down to 2.75 feet by 5:00 a.m. the next 

morning." Vivian and Mathew3 (1965s l) have remarked that alluvium as 

well as water is derived from the upper reaches of the Chaco. 

The source of canyon runoff is not limited to the headwaters of 

the Chaco, however, for drainageways to the north and south contribute 

a major portion of the water. The two breaks in the Chacra Mesa form 

.natural drainages into the canyon; the Vicente Wash empties a consider

able expanse of country to the south of the canyon, and The Gap, while 

containing no entrenched arroyo, serves to drain a similar but smaller 

area. The four tributary canyons on the north also carry water and 

alluvium into the narrow valley. Much of the water that these northern 

tributaries convey is not from country well beyond the canyon but from 

surface runoff on the northern cliffs. Similar cliff and mesa runoff 

is present on the south, but the more broken nature of the south cliffs 

tends to spread runoff rather than channel it. 

Further description of canyon topography will only emphasize 

its asymmetry, a topic that will be considered in detail in the follow

ing pages. Similai'ly, the canyon flora tends to be differentiated on 



the basis of topographical location and fauna may reflect the same 

bias. These differences are the subject of the next section. 

Canyon Biotopes 

Previous description of the canyon environment (Brand 1937, 

Judd 19Sht Vivian and Mathew3 196£) have included mention of contrasting 

geologic formations, differences in vegetation and varying edaphic 

conditions. No attempt has been made, however, to delimit these dif

ferences by defining and describing distinct zones or areas within the 

canyon that are characterized by a particular topography and biota. To 

the more than casual eye it will be apparent that the three most 

obvious zones are those of the northern and southern sides of the canyon 

throughout its entire length and the Chaco Wash that divides the canyon. 

No doubt smaller definable zones exist within the two larger areas, but 

their importance to the human population in the canyon may not have 

been as great as the more easily recognized southern northern and Chaco 

Wash biotopes. 

The biotopa has been defined above as a clearly distinguished 

topographic unit characterized by uniformity in physical conditions and 

biota. In the following pages I will attempt to more strictly delineate 

the characteristics of the three biotopes postulated as present in the 

Chaco Canyon. The Chaco Wash is not only considered as a biotope but 

also will be designated as the natural unit separating the canyon into 

two environmental zones, so that both sides contain a portion of the 

canyon bottom, cliff edges bordering the canyon, and the mesa top above 

the cliffs. Rather than describe all ecological aspects of each bio

tope as a unit, the various critoria considered relevant will be 



discussed separately in order to clarify the contrasts between bio-

topes. A summary of each biotope will be given in Chapter 6. 

Topography 

As noted earlier, the canyon is cut through Upper Cretaceou3 

bedded sandstones and shales that dip to the north from one to two 

degrees in the area of the canyon (Bryan 19$U: 10). The predominant 

formation in the canyon is the Cliff House sandstone (Bryan 19£lj: lij 

Brand 1937: UO has referred to this formation as the Chacra sandstone), 

a massive buff colored member of the Mesaverde group that measures 369 

feet thick a few miles northwest of Pueblo Bonito (Bryan 19$ht k). 

It is divided into two sections by a thin bedded sandstone and is capped 

near the head of Chaco Canyon by Lewis shale. Below the Cliff House 

sandstone is a deposit of interbedded thin sandstones, dark shales, and 

seams of coal and white clay. This deposit has been termed the Menefee 

formation (Bryan 195U: Uj Brand 1937: 1|0 refers to thi3 same deposit as 

the Allison member of the Mesaverde group). 

As a result of the downward inclination of the geologic beds in 

the area, different formations are exposed on the two sides of the 

canyon. The base of the Cliff House sandstone lies $0 to 100 feet 

above the floor on the south side exposing the Menefee formation. The 

composition and materials of the Menefee render it softer than the 

overlying Cliff House sandstone and it erodes more quickly. This 

erosion and the consequent undermining and collapse of the overlying 

sandstone, aided in part by a slight inclination of the bedding planes, 

has created a broken, dissected, and multistepped southern canyon wall. 

In profile (Figure 3) the south wall begins at the canyon floor as a 
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steep boulder covered talus of eroded shale and sandstone. The lower 

section of the Cliff House sandstone at the top of the talus is gener

ally sheer, but may be undercut or separating and slumping. There i3 

extensive decomposition and cutting of the upper members of the Cliff 

House formation so that the cliff face above the first sandstone scarp 

rises in a series of irregular and notched broken steps and low cliffs 

to the mesa top which is relatively flat (Figure U). 

This expanse of shale taluses and rising sandstone shelves is 

further cut by numerous deep branch canyons spreading laterally near 

their heads thereby reducing the surface area of the mesa top consid

erably. Tho continual headword erosion of the many reentrants has 

created two breaks in the Chacra Mesa, and only a thin ridge separates 

Werito's Rincon from the open country to the south of the mesa. The 

topographic situation of talus slopes, low scarps and tumbled blocks of 

sandstone prevalent in the canyon proper is repeated in the branch 

canyons, although long aeolian sand dunes and eroded shale ridges are 

more common in the side canyons. 

On the north the base of the Cliff House sandstone lies below 

the floor of the canyon from its western end east to Mockingbird Canyon, 

a distance of five miles. This produces a relatively sheer north wall 

that, in most areas, rises abruptly with no talus to a height of £0 to 

100 feet (Figure 5). Above Mockingbird Canyon the base of the Cliff 

House sandstone lies near or slightly above the canyon floor producing 

short talus slopes where the Menefee formation is exposed. The talua 

slope and sheer wall profile only slightly resembles the south canyon 

wall for the latter tends to be more continuously talused, benched and 

broken. 



Figure H. Looking south across Chaco Carbon. — The topography-
is typical of the south canyon cliffs with talus slopes 
and many re-entrants. The Chaco Wash cuts through the 
canyon bottom which is covered predominantly with 
greasewood, rabbitbrush, and grasses. Courtesy 
National Park Service. 

Figure Looking north across Chaco Canyon. — Pueblo Bonito is 
at right center and Pueblo Alto is on the skyline. 
Northern cliffs are more sheer and have fewer re
entrants than cliffs on the south side of the canyon. 
Courtesy National Park Service. 



Figure U. Looking south across Chaco Canyon, 

Figure 3>. Looking north across Chaco Canyon 



The thin bedded layer dividing the Cliff House formation forma 

a long gently sloping bench above the lower cliff on the north. This 

slope extends one-quarter to one-half mile from the lower cliff edge 

ending at the upper portion of the Cliff House formation and creating a 

second but lower sheer cliff face. At the top of this second cliff the 

land slopes down toward the north draining eventually into the Escavada 

Wash. In brief, the south wall is multi-stepped with many intervening 

taluses, whereas the north wall is primarily two steep cliffs separated 

by a long gentle slope (Figure 3). 

The headward erosion so common on the south side of the canyon 

is limited on the north, with the result that the more sheer north face 

ia not cut by a multitude of side canyons. The small reentrants that 

occur are more properly termed rincons denoting their short indented 

nature. Four tributary canyons cut entirely through the north wall, 

and range in length from one to two miles with walls decreasing in 

height toward the north. These canyons seldom contain more than one 

branch canyon at their head, and there are few sand dunes or ridges 

present, leaving the bottoms usually flat and unbroken from cliff edge 

to cliff edge. 

The Chaco Wash originates some miles east of the canyon. 

Before entering the valley it is broad and shallow with banks seldom 

over fire feet in height and with a width of 100 to over £00 feet. It 

begins to entrench shortly before moving into the caryon and becomes 

more narrow and considerably deeper. Once in the canyon it generally 

maintains a mid-canyon course. In wide bends the arroyo may reach £00 

feet in width, but widths of 100 to 1?0 feet are more common. The 



depth averages 20 to 60 feet except near its confluence with the Esca-

vada where the bank3 are usually under 20 feet. Once the Chaco joins 

the Escavada it becomes wide and shallow again, often a half mile in 

width and with banks no more than three feet high. 

The Chaco arroyo has not always been present in the canyon. 

Cutting of the modern arroyo probably began shortly after i860 (Bryan 

19$ki 17)> and it continues to cut today. Bryan (l9$ki 37) postulates 

two periods of erosion and sedimentation in the canyon since it was 

first occupied. The earlier period of erosion is dated at "probably 

post-Bonito," but may have begun before the canyon wa3 abandoned in 

the late 12th or early 13th century A.D. Thus, an arroyo, such as 

exists in the Chaco today, may have been present during part of the pre

historic occupation of the canyon, or if an arroyo was not entrenched, 

water flow down the center of the canyon may have produced a different 

type of environmental zone. There is evidence from historic sources 

(Bryan 195k'- 15-16) that a more mesic area with corresponding vege

tation did exist in mid-canyon before the arroyo was cut. 

Drainage and Deposition of Alluvium 

Variance in topography produces different drainage systems on 

the two sides of the canyon with corresponding differences in deposi

tion and distribution of alluvium. On the south water drains into the 

canyon from the Chacra Mesa and from an area to the south of the mesa 

through The Gap and the Fahada Mesa breaks. Runoff on the Chacra, in 

the form of sheet water, waterfalls in canyon heads, and slow percola

tion of water through joints and cracks in the cliff edges to be re

leased later in seeps occuring at the shale-Bandstone contact zone, is 



responsible for much of the breakdown of the cliffs. Although the 

surface area for collecting rain is as great or greater than that on 

the north, and consequently as much or more water reaches the bottom

lands on the south, runoff tends to be widely dispersed because of the 

broken nature of the cliff face and is channeled to the canyon floor by 

a myriad of minor rivulets. Even though these small streams unite in 

the bottoms of tho branch canyons, the water tends to spread across the 

bottomlands rather than being carried in a single channel to the main 

canyon wash so that few of the branch canyons on the south are cut by 

arroyos. 

One factor involved in the spread of rater ia the deposition of 

alluvium throughthe southern branch canyons. Because of the continuing 

and relatively rapid decompostion of the sedimentary rocks on the south, 

a great quantity of sediment is carried in runoff. As this runoff 

flows primarily in small discontinuous and branching channels, the sedi

ment load is most often dropped in low alluvial fans along the edges of 

the branch canyons or at their mouths, though somo alluvium may reach 

the main canyon. These sandy soils absorb water readily, and only 

heavy rains with floodwater in great volume result in large quantities 

of water and alluvium being moved to the main canyon. 

Deposition of alluvium may not be a3 significant a factor as it 

seems in reducing arroyo cutting in some portions of the canyon, how

ever. Erosion control has been more or less actively carried out 

within the Monument area of the canyon for more than thirty years and 

is probably largely responsible for the reduction of tributary arroyo 

cutting. On the other hand, in the Upper Chaco to the east of the 



Monument boundary, branch canyons in the Chacra Mesa usually are not 

cut by small arroyos, but erosion control measures have not been 

carried out here. These side canyons head into a section of the Chacra 

Mesa that has a more dense vegetation than exists in the Monument 

section of the canyon. Bryan (195>U: £) has remarked that a vegetative 

cover is "one of the greatest single factors influencing and delimiting 

erosive and sedimentary processes." 

It seems probable that partial checking of erosional processes 

by vegetation is not as effective today in the Lower Chaco as it is in 

the Upper, and that lateral arroyo cutting in the Lower section is 

prevented only through modern techniques of soil conservation. If 

vegetation conditions on the entire Chacra Mesa were once similar to 

those found only on the Upper Chaco today, and there is some reason to 

believe that they were, thenthe combination of vegetative cover and 

topography on the south may have dispersed and slowed runoff, creating 

a pattern of alluvial fans at the mouths and along the margins of the 

branch canyons. These in turn may have absorbed much of the runoff and 

prevented erosion. 

Drainage into the canyon through The Gap, the westernmost of 

the two breaks in the Chacra Mesa, is similar to that in the many 

branch canyons just described, for much of the runoff is derived from 

the bordering cliff edges.' There is some drainage of areas to the 

south, but the land tends to rise approximately four miles from the 

canyon and flow is to the south rather than to the north and into the 

canyon. The break at Fahada Mesa differs because floodwaters entering 

th® main canyon here are derived from a much larger region. The 

drainage area of the Vicente Wash is estimated at approximately 200 



square miles, and all runoff from this area is eventually discharged 

into the canyon. This source is the only one on the south that carries 

a major quantity of water which is not collected from the Chacra Mesa. 

Drainage into the canyon today is through an arroyo, but conceivably 

in the past water may have been distributed more broadly and spread 

across the wide valley formed by the cliff breaks. 

Drainage to the north also reflects the topography. Runoff on 

the northern cliffs is carried directly and rapidly to the canyon 

bottom, spouting through the short rincons, carried as sheet water 

over the sheer cliff edges or channeled into one of the few tributary 

canyons (Figure 6). There are fewer broken cliff edges and talus 

slopes, deep branching side canyons and stands.of vegetation to slow 

and disperse floodwaters so that water falling on the bedrock inter-

cliff slope or raesa top is carried almost immediately to the main can

yon. When channeled into one of the tributary canyons, there is little 

to obstruct its flow, and alluvium, especially in the primary tribu

taries, is carried directly to the principal canyon (Figure 7)» 

Whereas much of the water and sediment derived from the south cliff 

remains in branch canyons, north slope water and sediment is deposited 

mostly in the main canyon. The drainage fields of the major tribu

taries on the north are small and restricted to the northern cliffs and 

limited slopes beyond the ends of the side canyons. Unlike the south, 

water in these tributaries is not derived some distance from the canyon. 

The Chaco V/ash collects not only the water from the two canyon 

sources but drain's higher elevations to the east. No estimates have 

been made for the proportion of water in the Chaco at the confluence 



Figure 6. Summer runoff in Chaco Canyon. — Water pouring over 
the sheer northern cliff edges is carried rapidly to 
center canyon and the Chaco Wash, Courtesy Gordon 
Vivian. 

Figure 7. Mockingbird Canyon, Chaco Canyon. — One of the major 
tributary canyons on the north side of Chaco Canyon. 
The vegetation in mid-canyon does not effectively slow 
rapid runoff. Courtesy National Park Service. 
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with the Escavada that is derived from eastern, northern and southern 

sources. 

The drainage pattern of the present arroyo has been described 

above. During a period of sedimentation mid-canyon water distribution 

would not follow the same pattern but may have been characterized as 

follows: 

In general there is no well-marked central channel, but 
numerous small discontinuous and branching channels mark 
the central part of the canyon floor. Low alluvial fans 
consisting of sediment carried in from minor tributaries 
diversify the plain. Some of these fans are so large they 
have partly dammed floodwaters of the main canyon and thus 
created temporary lakes or leveled broad stretches of the 
canyon floor. ... the features of these canyon floors 
constantly change, since flood3 vary in volume, in quantity 
of material carried, and in time of their occurrence in the 
annual cycle (Bryan 19Ski 12). 

Soils 

The compostion and character of soils in Chaco Canyon vary with 

location. On the north the mesa top soil is almost exclusively a buff 

or yellow sand. Tests made in the vicinity of Pueblo Alto in 1967 re

vealed that depth of the sand in this locality seldom exceeded one foot. 

Depth varies in other areas along the north rim of the canyon, but sand 

deposits are almost always shallow. The same is true of the inter-

cliff slope on the north except that in some locations wind has exposed 

large areas of bedrock and deposited the sand in dunes. 

Sand is also the primary soil member on the south mesa top, and 

depth here i3 also generally shallow. There is greater depth to sand 

deposits on the broken slopes of the south cliff, but these deposits 

may be separated by wide expanses of exposed bedrock. The lower talus 



slopes on the south are made up of a mixture of decomposed shale, clay 

and sandstone, and wash over these slopes has deposited this mixture in 

the branch canyons, and to a lesser extent in the main canyon. 

The alluvial fill in the main canyon is largely sand with an 

admixture of silt and clay. This material, which was deposited during 

the earlier period of sedimentation by marginal flow of the main stream 

or in temporary lakes behind alluvial fans, is found primarily in the 

central portion of the canyon in areas referred to as "adobe flats." 

Sediment deposition today is mostly sand carried to the valley floor 

in alluvial fan3 from side canyons. The extent of these fans depends 

largely on the size of the tributary so that major side canyons may 

carry sand to the middle of the canyon and completely cover the adobe 

flats. The composition of materials in the valley floor is not simply 

a matter of alluvial sand overlying adobe deposits, however. The fill, 

as exposed in the arroyo wall, is one of numerous discontinuous beds of 

sands, silts, clays and gravels showing little uniformity in continuity 

or deposition. Bryan (195Us 25) has noted that such "irregularities 

are to be expected in the deposits of ephemeral streams." 

In summary, Chaco soils are predominantly sandy and tend to be 

shallow on mesa tops and cliff slopes. Canyon alluvium is also sandy 

but has more 3ilt and clay deposits mixed with the sand, creating more 

impermeable soils in the canyon bottom as compared to the pervious, 

more pure sand deposits above the canyon floor. 
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Precipitation 

The mean annual rainfall in the canyon over the past thirty 

years has been 8.71 inches. This figure is based on 21 years of com

plete records (Vivian and Mathews 1965: 8) derived from the Chaco 

Canyon weather station at Pueblo Bonito (the station has since been 

moved up canyon to the vicinity of Una Vida), a canyon bottom location 

approximately midway between the Chaco Wash and the north cliff edge. 

Pueblo Bonito is about four miles from the western end of the canyon 

and is at an elevation of 6,123 feet. The records reveal a pattern of 

two to five years of below average rainfall separated by single years 

of far above the mean. Monthly maximum, minimum and mean precipitation 

data for a period of 32 years (Vivian and Mathews 1965: 8) are given 

in Table 1. 

The rainfall pattern in the canyon today is characterized by 

brief but intense summer thunderstorms occurring generally from June 

through September. Approximately half of the total annual precipita

tion falls within this four month period. Spring and fall rains are 

not uncommon but are unpredictable and occur as gentle soaking showers. 

There are no records to indicate that one side of the canyon 

receives more rainfall than the other, and considering the short dis

tance involved, it is questionable if such a discrepancy exists. More 

rainfall may occur on the cliff top aa opposed to the canyon bottom, 

since as a general rule precipitation increases with altitude (Trewartha 

195hi l!+7). Bryan (l95hi 6) suspected as much for the ChacoJ studies in 

Mesa Verde National Park (Erdman, Douglas and Karr 1969: 51) in

dicated that precipitation varied directly with an increase in altitude. 



Table 1. Monthly Minimum, Maximum and Mean Precipitation Data from 
Cliaco Canyon, 1929-1961. 

(From Vivian and Mathews 1965) 

Minimum 
Precipitation 

Maximum 
Precipitation 

Mean 
Precipitation 

January 0 1.33 ,h2 

February .03 2.3U .59 

March 0 1.86 .62 

April .05 1.61 .50 

May 0 3.03 .67 

June 0 1.23 .35 

July .21 2.ii 9 1.08 

August .06 3.35 1.37 

September 0 U.15 1.03 

October 0 2.80 .92 

November 0 1.38 .50 

December 0 3.90 .72 



If this holds true for the Chaco, the top of the Chacra Mesa on the 

south may receive slightly more rainfall than the north rim of the can

yon, and the canyon bottomlands may not collect quite as much rain as 

the cliff tops. 

Although most of the moisture in the canyon is derived from 

rainfall, winter snow does account for a quarter of the annual precipi

tation (Vivian and Mathews 196£: 10), There is no recorded information 

on the quantity of snow falling on the mesa tops as compared to the can

yon bottom, but personal observation has led to the conclusion that more 

snow, like rain, is present on the higher mesa tops. Of equal impor

tance is the duration of a snow cover in the canyon. It is not uncom

mon for snow to remain on the ground on the south side of the canyon 

for a month or more following a winter storm while the snow on the south 

or southwesterly-facing cliffs may be melted in a matter of a few days 

or even hours. Erdman and others (1969: U5>) have noted similar effects 

of slope or cliff direction on snow cover in the Mesa Verde where south

western exposures are frequently snow free while northeastern exposures 

retain snow for long periods of time. This effectively retains ground 

moisture on the south side of the canyon for a much longer period of 

time. The retention of snow cover on northern or northeastern expo

sures is a common phenomenon attributed to solar radiation. Erdman and 

others (1969: U8) remark that "perhaps the most reliable indicator of 

solar radiation intensities on the two slopes is the persistence of sr»w.u 

Temperature and Solar Radiation 

Chaco Canyon monthly minimum, maximum and mean temperatures for 

a 32 year period ending in May 1961 (Vivian and Mathews 1965: 8) are 
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given in Table 2. Like the general Chaco area, canyon temperatures 

reflect extreme seasonal and daily variations. These extremes are most 

common in the winter months: for example the range in January 1961 was 

from -18 degrees to 66 degrees. The growing season averages l£0 days 

annually and killing frosts seldom occur after the end of May. 

These temperature records sire based on the Pueblo Bonito 

weather station located on the north side of the Chaco Wash, but in the 

canyon bottom, not against or near the cliff edge. Temperatures for 

the south side of the canyon probably differ from those recorded at the 

weather station, and it should not even be assumed that the weabher 

station accurately records temperatures of the north side of the canyon. 

Nighttime temperatures in the canyon bottom may be cooler than those on 

the canyon sides or slopes, and daily insolation will vary between the 

canyon bottom and cliffs. Erdman and others (1969: 1±0) report that the 

mo3t striking climatic phenomenon of Mesa Verde canyons is the flow of 

cold air down drainageways at night to the canyon bottoms, which they 

note "produces a pronounced difference in nighttime air temperature 

and humidity between the car^yon bottom and the adjacent slopes." 

Frequent references (Brand 193?: U5>j Vivian and Mathews 1965: 10) to 

warm days and cool or cold nights in the Chaco Canyon would seem to 

indicate a similar situation. The longer duration of snow cover on the 

south side of the canyon also reflects the differences in daily insola

tion in the canyon. 

Investigation of solar radiation has not been made in the Chaco 

but has been carried out 2 latitudinal degrees north in Mesa Verde 
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Table 2. Monthly Minimum, Maximum and Mean Temperature Data from 
Chaco Canyon, 1929-1961. 

(From Vivian and Mathews 1965) 

Max. 
Temp. 

Mean 
Max. Temp. 

Min. 
Temp. 

Mean 
Min. Temp. 

Mean 
Temp 

January 70 56.1 -2k -H.6 28.3 

February 71 63.1 -18 2.8 3U.3 

March 79 69.9 2 9.8 39.8 

April 90 78.8 6 16.6 U5.9 

May 96 87.6 10 25.6 57.5 

June 100 96.ii 27 3U.8 7lw0 

July 106 98.8 39 U6.1 81.3 

August 101 96.9 38 1*5,2 71.U 

September 99 92.0 2k 33.2 63.5 

October 88 81.9 1U 20,8 . 52.0 

November 77 66.3 -12 7.6 " 37.9 

December 70 58.0 -38 -0.8 30.0 



National Park in Navajo Canyon with an orientation similar to the Chaco 

Canyon. It was discovered (Erdman and Others 1969: hS) that "solar 

radiation was higher on the southwest exposure slope during late autumn 

and winter, whereas the northeast slope received more radiation during 

late spring and summer," but "the radiation regimes become more alike 

in summer." These investigations also revealed that more solar radia

tion was received on the southwestern exposure on a yearly basis, but 

the northeast exposure probably received more during the growing season 

Like canyon orientation cannot be accepted as prima facie evi

dence for similar seasonal effects of solar radiation in the Chaco, 

however. Atmospheric temperature is controlled primarily by the radia

tion of heat from the earth, which has previously absorbed and been 

warmed by solar radiation. Trewartha (19£H: 18) has written that 

"There are, to be sure, considerable differences in the heating proper

ties of even different kinds of land surfaces, depending on the rela

tive amounts of solar energy reflected or absorbed ..." The reflection 

of heat from land surfaces correlates closely, therefore, with the 

amount of solar radiation absorbed by different surfaces. Geiger (155>7 

370) has noted that there are significant differences in the amounts of 

direct solar radiation received by surfaces at varying degrees of incli 

nation. The two sides of the canyon investigated in Mesa Verde were 

sloped at the sane angle (35 degrees), thereby reducing the importance 

of a factor of angle in determining intensity of solar radiation re

ceived on the northeastern and southwestern-facing slopes, but the 

lower canyon walls in Chaco, although facing predominantly southwest-

northeast, do not have the same angle of inclination. The north wall 



rises almost sheerly from the canyon floor frequently to a height of 

100 feet or more before assuming a slope, whereas the south side of the 

canyon usually begins in a talu3 slope before rising in a loifer verti

cal cliff. 

Geiger's (19^7*. 37U-£) data for intensity of solar radiation on 

differing angles of inclination during three periods of the year at a 

latitude of k9 degrees, minutes north (13 degrees, minutes north 

of Chaco Canyon and 11 degrees, minutes north of Mesa Verde) are 

reviewed to indicate the variation that occurs on slopes of different 

angles. The north and south-facing slopes studied received maximum 

intensity of solar radiation at noon throughout the year, but intensity 

varied with the inclination of the slope. 

North-facing slopes consistently received maximum insolation on 

an angle of 0 degrees or the horizontal surface. Slopes exceeding a 60 

degree angle received direct solar radiation only during the summer 

months and then only in early morning and late evening. In the spring, 

slopes in excess of hO degrees received no direct solar radiation and 

in the winter months the angle was reduced to 20 degrees. 

South-facing slopes, on the other hand, always received maximum 

intensity on sloping rather than horizontal surfaces. In the summer a 

slope of 30 degrees received maximum insolation, but slopes up to 90 

degrees received some direct solar radiation during the day. On the 

vernal equinox maximum intensity wa3 on a slope of degrees, and 

insolation decreased in intensity both with increase and decrease in 

angle of inclination from degrees. Insolation in the winter on 

south-facing slopes was equally intense on angles from degrees to 

90 degrees. 
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Seasonal as well as inclination variations were noted. The 

amount of summer radiation received was approximately equal on north 

and south-facing slopes, but in the spring more radiation was received 

on south-facing slopes, and by winter, south-facing slopes received 

more than twice the intensity as received on north-facing slopes. 

These data correspond to those recorded by Erdman with the exception 

that more radiation was received on north-facing slopes in the spring 

at Mesa Verde. 

Acknowledging the variation in total average annual insolation 

as a result of latitude (there is a difference of approximately 39 

thermal days, or the average total daily insolation at the Equator, 

between latitudes kO degrees and £0 degrees as measured at the outer 

limits of the atmosphere jjrewartha 19$hi 13] )> application of Geiger's 

data to the Chaco provides a few tentative deductions. The flat bottom

lands on the two sides of the Chaco Wash receive essentially the same 

intensity of solar radiation throughout the year, but for slightly 

longer periods of time on the north side of the canyon, so that ulti

mately the north gains more heat. Similarly, we may postulate that the 

northern cliff face receives more radiation and consequently reflects 

more heat throughout the year. Insolation on the gentle slope above 

the lower canyon wall on the north also was probably more intense than 

similar slopes on the south side of the canyon, except during the 

summer when intensities on slopes of less than 10 degrees were probably 

equal. 

The situation above the canyon floor on the south is compli

cated by the very broken nature of the terrain producing mixed cliff 
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and talus inclinations ranging from less than 10 degrees to 90 degrees, 

resulting in a wide range of absorbed and reflected heat. Considering 

the entire south cliff as a whole, it receives le3s solar radiation 

than the north throughout the year, and much of this decreased solar 

radiation correlates with increased slope angle. 

In summary, the northern half of the canyon may receive more 

than twice the solar radiation than is available on the 3outh. Inten

sities on the north may vary with slope difference, but these differ

ences are relatively limited and consistent on this side of the canyon. 

The result is a warmer, drier climate with only moderate variation 

within the area. The south side of the canyon generally receives less 

solar radiation than the north, and the amount.of radiation available 

is considerably modified by the nature of the landscape. This, com

bined with the slight increase in precipitation as a result of altitude, 

produces a cooler, mesic climate but with greater variation within the 

area. These climatic differences are partially responsible for vari

ations in the biota. 

Biota 

Description of the flora and fauna of Chaco Canyon is limited 

to listings of the most common plants and animals (Brand 1937, Vivian 

and Mathews 1965). Elmore's (I9l;3) Ethnobotany of the Navajo was based 

on plant collections from Chaco Canyon and the surrounding area but is 

of limited use for the present study since location, density, and other 

important criteria are not included. Essentially, no complete botanical 

or zoological surveys have been jnade in the Chaco Canyon. The 



following description of vegetational variation in the canyon is baaed 

on material in Brand and Vivian and Mathews, and on personal observa

tion. Faunal distribution is treated similarly. 

The vegetation of the Chaco Wash is best classified as riparian 

with trees and bushes present that are usually associated with perennial 

Southwestern streams or the major ephemeral washes (Figure 8). Three 

species of cottonwood grow in the wash today (Populus angustifolia, P. 

acuminata and P. fremonti), and can be found in almost the entire -

length of the canyon, although the major stands are in the Lower por

tion. Coyote willow and peachleaf willow (Salix exigua and S. amy-

gdaloides) are also found in the wash bottom as well as salt cedar or 

tamarisk (Tamarlx psntandra). Of these trees and bushes only the 

Fremont Cottonwood and the coyote willow probably were native in the 

canyon more than thirty years ago. The others, especially the tamarisk, 

are imports planted for erosion control. Small bunches of common reed 

(Phragmite3 communis) can be found in a few moist areas in the wash, 

but other ru3he3 or sedges are not present. All riparian vegetation is 

found in the bottom of the arroyo bordering the deeper inner channel. 

Overflow of this inner channel may partially or completely cover the 

vegetation for the brief period of runoff. 

Vegetation of the stream channel under conditions of alluvia-

tion rather than erosion probably differed only in that grasses, 

rushes and sedges made up a great part of the streamside flora. Bryan 

(195U: 16) and Judd (I95l;s h-5) quote Navajo informants as remembering 

Cottonwood, willow and deep grass in the bottom of the Chaco Canyon 

before arroyo cutting began. Brand (1937s I46) has postulated that the 



Figure 8, The Chaco Wash. — View looking south into Werito's 
Rincon, a major re-entrant in the southern cliffs. 
The primary vegetation in the Chaco Wash is cotton-
wood and willow. Courtesy National Park Service. 

Figure 9. Eastern Chacra Mesa, Chaco Canyon. The eastern end 
of the Chacra Mesa supports extensive stands of 
juniper and pinyon on cliff terraces and the mesa 
top. Courtesy Gordon Vivian. 



Figure 8. The Chaco Wash 

Figure 9. Eastern Chacra Mesa, Chaco Canyon, 
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Chaco stream in times of alluviation probably "flowed between low 

banks - possibly through a series of pools - which were bordered by 

growth of rushes, canes, willows and cottonwoods." 

The vegetation of the canyon bottom varies depending on tha 

predominant type of soil. The adobe flat3, more common in the center 

of the canyon and bordering the wash, are covered with a scrub consist

ing primarily of black greasewood (Sarcobatus vermiculatus), with salt-

bush (Atriplex), rabbitbrush (Chrysothamnus), some sagebrush (Artemisia), 

and tumbleweed (Salsola) in lesser numbers. This alkaline, poorly 

drained soil does not support heavy stands of grasses. A variety of 

grasses are to be found in the more sandy, better drained alluvial fans 

extending into the canyon from the rincons and side canyons on both the 

north and south. The plant types found on the flats are also present 

in the sandy soil, especially rabbitbrush, tumbleweed and saltbush. In 

general, there are no major differences in vegetation on the canyon 

bottom between the north and south sides. The slight differences that 

occur extend from center canyon, where greasewood predominates, to the 

edges on both sides where grasses are more common but mixed with scrub 

plants (Figures k, 5). 

On the northern cliffs and mesa top the general character of 

the vegetation is one of sparseness and a seemingly limited number of 

large plants. What might be termed luxurious growth in a desert en

vironment is restricted to the eastern edges of side canyons where 

seeps are more commonly found, or at the heads of rincons where runoff 

often forms temporary pools. The mesa top is predominantly grass 

covered. Some rabbitbrush, saltbush, Ephedra and yucca (Yucca navojoa) 



is mixed with the grasses, and in the spring and summer, annual and 

perennial herbs flower, but by and large the mesa top from the rim of 

the second cliff north to the Escavada drainage is a grassland. The 

inter-cliff sloping bench on the north supports the same plant type3 

found on the mesa top, but the distribution varies. Grasses and 

Ephedra tend to be found in the dune areas and sandy slopes against 

cliffs and rocky shelves, while the scrub forms grow on the more rocky 

ridges and bedrock slopes with little soil. Annual and perennial herbs 

cluster in the bottoms of sandy drainageways. At the heads of closed 

canyons, in moist nooks along side canyon walls (generally the eastern 

walls), and near the occasional seeps and springs in side canyons, there 

are dense stands of shrubs including golden current (Ribes aureum), 

squaw bush (Rhus trilobata) and "wild olive" (Forestiera neomexicana), 

with a thick undercover of grasses and herbs. 

The four main tributary canyons on the north, whose floors are 

level with the main canyon, contain essentially the same plant forms. 

Grasses, saltbush and rabbitbrush cover the canyon bottoms, and in some 

canyons greasewood exists in more clayey soils (Figure 7). The common 

cholcecherry (Prunus virginiana), seldom found in the rincons or shelter 

breaks of the higher inter-cliff slope, is present in small inlets on 

the eastern side of the tributary canyons. Currents and Forestiera also 

grow along the east side of these canyons. 

Trees are very uncommon on the north side of the canyon. Low 

stunted juniper (Juniperus monospermy) are only rarely found on the 

mesa top or in inter-cliff rincons, and the conifers of the south cliff 

are not present here. Several Fremont cottonwood are to be found near 
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the top of the mesa in Rincon del Camino, and in the Upper Chaco a 

northern tributary shelters a small stand of aspen. 

On the south the vegetation ia generally more dense and there 

is a greater variety of species present. The density of plant life on 

the Chacra Mesa, especially the tree forms, becomes greater as one 

moves from west to east. At the town site of Penasco Blanco at the 

western end of the canyon there are relatively few juniper and pinyon 

(Pinus edulis), but opposite the town site of Wajiji, or approximately 

midway up the canyon, there are considerable stands of these tree3, and 

at the eastern end of the canyon the Chacra Mesa is forested (Figure 9)» 

This change in density correlates closely with site density in the 

canyon - more sites being present in the western or Lover canyon. 

The dissected mesa top on the south i3 usually sandy and covered 

predominantly with grass and Ephedra. Some 3crub grows here as do 

occasional trees, but like the northern mesa top this is primarily 

grassland (Figure 10). The benches, broken and canyon-cut cliffs ex

tending from the mesa top to the south rim of the canyon support a 

varied flora. In addition to the herbs, grasses, Mormon tea, scrub and 

bush forms that are present on the north side of the canyon, there is 

mountain mahogany (Cercocarpus), cliffrose (Cowania mexicana) and 

several kinds of Opuntia. Virginia creeper (Parthenocissus inserta) 

and Fee lipfern (Cheilanthes feei) also can be found in the shaded over

hangs at canyon heads. An occasional Cottonwood exists at canyon bottom 

level in reentrants of the Chacra, but the predominant tree forms on 

the south are the juniper and pinyon. As noted above, the changes in 

density of these two trees on the Chacra Mesa is especially striking. 



Perhaps the most discussed of all Chaco flora are the ponderosa 

pine (Pinna ponderosa). These stately trees, reminiscent of the South-

west's forested mountains, seem strangely out of context in this cold 

desert environment. Although rare on the Chacra Mesa today, the enor

mous quantities of pine timbers in the town sites of Chaco Canyon 

attest to the former prevalence of this tree. A few that grew in 

modern times on the south side of the canyon in the vicinity of Pueblo 

Bonito have been noted frequently (Judd ±9!?h J 2, Hawley 193km- 6£, Brand 

1937: U6). All trace of these trees has since disappeared, but two 

near the head of the Chaco are still growing (Figure 11). Relict 

stands of Ponderosa can be found on the Chacra Mesa today east of the 

canyon. These are usually on the south edge of the mesa or in small 

clumps on higher knolls in mid-mesa. In addition, Vivian and Mathews 

(196£: 7) and Reed (1968: 166) have drawn attention to a pine forest 

remnant approximately twenty miles northwest of Chaco Canyon at Ojo 

Alamo. This stand is reproducing, but Navajo woodcutters and porcupines 

may eventually destroy all remaining trees. The presence of these 

scattered pine from the Continental Divide well into the badlands west 

of Chaco have prompted both Reed and Vivian and Mathews to postulate 

that a continuous belt of pine once extended from the Jemez Mountains 

to the confluence of the Chaco and San Juan Rivers. It is probable 

that within the area of Chaco Canyon pine was present predominantly on 

the higher Chacra Mesa, even though Judd (195U: 3) reports that a large 

tree of this species once grew in the West Court at Pueblo Bonito, and 

he notes Navajo references to pine in Mockingbird Canyon. 



Figure 10. Southern mesa top above Chaco Canyon.—The vegetation 
above the canyon is sparse and confined primarily to 
grasses and low bushes. New Alto, a McElmo Pueblo, 
is at the right. View is to the southwest. Courtesy 
Gordon Vivian. 

Figure 11. Ponderosa pine in Chaco Canyon.—One of the two re
maining Ponderosa pine growing on the south cliff 
near the head of Chaco Canyon. Courtesy Gordon 
Vivian. 



Figure 10, Southern mesa top above Chaco Canyon. 
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Figure 11. Ponderosa pine in Chaco Canyon, 



Although no Douglas fir are present in Chaco Canyon today, there 

are a number of these conifers at the heads of deep reentrants in the 

Chacra Mesa east of the canyon, and it is probable that similar small 

groups grew in the branching aide canyons of the Chaco in prehistoric 

times. The occasional presence of Douglas fir as town site building 

material would tend to confirm this suggesiton. 

Vegetation in the bottoms of the southern side canyons is char

acterized by a mixture of scrub, bushes and grasses. The drainageways 

of these canyons are frequently choked with saltbush and rabbitbrush, 

with grasses and herbaceous plants bordering the 3crub. A mixture of 

grasses and scrub grows up the talus slopes, but variations occur, with 

some stands of pure grass covering the canyon slopes. Generally there 

are no pockets of large bush forms, such as chokecherry, along the 

edges of these side canyons in the Lower Chaco, but they become more 

common in the canyons to the east. 

Faunal studies in Chaco Canyon are limited to the listings, 

noted above, of the more common species. More detailed studies in 

proximate areas have been made by Harris in the Chuska Valley and Chaco 

Plateau (1967), and in the San Juan Basin (1963). 

Unlike canyon flora, the distribution of species present is not 

clear, and I can only draw a few conclusions from personal observation. 

Mammalian forms residing in the Chaco Wash appear to be limited to the 

cottontail rabbit and several species of mice. The Cottonwood growing 

in the wash frequently attract porcupine, but there is no good evidence 

that these animals reside year-round in the arroyo. More recently, 

mule deer have been making occasional forays into the arroyo for browse 



and water. The rodent population is preyed on by bobcat and infre

quently by badger, but neither of these animals appear to be residents 

of the arroyo. Gray and red fox are only rarely seen in the canyon 

bottom or in the wash. Frogs are common in the wash following rains or 

floods but are not restricted to this locale. 

The canyon floor, both in the main and side or tributary canyons, 

is home for a number of rodents, including cottontail rabbits, mice, 

ground squirrels, kangaroo rats, pocket gophers, and in the neighbor

hood of Mesa Fahada, a colony of prairie dogs. This rodent population 

is hunted by bobcats, badgers and an occasional coyote and fox, as well 

as by birds of prey and snakes. The badger may be a resident of the 

canyon floor but, like the coyote and fox, seems to make its home out

side the limits of the canyon. Mule deer, which have begun to reappear 

in the Chaco only in the last fifteen years, cross the canyon floor but 

tend not to browse in this area. There is no evident preference for 

one side of the canyon floor as opposed to the other in any of the 

faunal forms. 

The talus slopes, cliffs and inter-cliff rincons and side can

yons on both sides of the Ghaco seem to support almost identical animal 

populations. Cottontail rabbits thin out above the canyon floor but 

are still present. Density of other rodents in these areas is not 

known, except that wood rats are now present, especially on the south 

mesa. Porcupine are found more commonly on the south as well, but this 

reflects only the greater number of trees on the Chacra Mesa. Bobcat 

reside in the broken cliff areas, and further to the east on the Chacra 

Mesa there is an occasional sign of mountain lion. Although mule deer 
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range throughout the canyon, their favored habitat appears to be in 

the inter-cliff rincons and on the south edge of the Chacra Mesa where 

mountain mahogany, cliffrose and other browse are more abundant. 

Vivian and Mathews (1965s 16) report three elk in the canyon who spent 

a portion of one year living in "the rincons and larger reentrants on 

the south side of the canyon between Mesa Fahada and Pueblo Pintado." 

The mesa top area on both sides is frequented by rodents and 

animals preying on them. Fox appear to be more common outside the 

canyon and on the northern slopes of the mesa top, and this is also the 

preferred habitat of the jackrabbit which is less commonly seen in the 

canyons. 

Beyond the Chacra Mesa to the south there are several herds of 

pronghorn antelope that occasionally drift into the canyon by way of 

one of the two breaks in the mesa, but they cannot be considered resi

dents, or even frequent visitors to the canyon. More coyote also re

side to the south of the canyon, and jackrabbits are as often seen as 

cottontail. 

Birds and reptiles are varied and numerous. Reference is made 

to Brand (1937: 1*8-9) for a more detailed listing of both. There is no 

evidence for distributional variation in these forms. 

In summary, the more obvious variations in distribution of 

faunal forms correlate with changes in topography and vegetation. 

Overriding the very few cases where habitat seems definitely limited to 

a particular zone, however, is the more common phenomenon of animals 

with a wide range of occurrence. The bobcat and cottontail rabbit are 

good examples of this point. There is the possibility, though, that 
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thorough and controlled studies of faunal distribution in the canyon 

would reveal species differences in some of the more coranon wide-ranging 

forms. There are, for instance, two species of the cottontail rabbit 

(Sylvilagus auduboni, and S. nuttalll pinetis) reported (Brand 1937s hlt 

Hibben 1937s Table III, Vivian and Mathews 196£: 16) for the canyon. 

The Rocky Mountain cottontail (S. nuttalli pinetis) is more commonly a 

resident of higher forested areas and may be, or have been restricted 

to the upper areas of the Chacra Mesa. Animal distribution studies will 

be necessary before more detailed statements regarding faunal niches 

can be made, and these may have a significant bearing on questions of 

prehistoric man's use of the canyon fauna. 



CHAPTER U 

THE ARCHAEOLOGICAL SETTING 

The archaeological data are presented in two chapters. This 

chapter is a review of Chaco prehistory, concerned not so much with a 

detailed account of changes in cultural items, but with an overview of 

cultural trends and environmental fluctuations in the Chaco through 

time. Chapter 5> will be devoted to a more exhaustive investigation of 

specific differences in community types at the period of their greatest 

divergence in content and style. 

This procedure will facilitate the development of hypotheses 

and tests in Chapter 6 by independently focusing attention of the cul

tural and environmental processes submitted as potential factors in the 

evolution of cultural variation, and on the specific community attri

butes postulated as the cultural culmination of these processes. This 

reasoning is based on the assumption that social and environmental 

processes, proposed as responsible for cultural variation, may be estab

lished with some degree of validity by examining the frequency of oc

currence of the postulated results. 

Whereas the material in Chapter $ may be considered static in 

the sense that all attributes are viewed at one period of time, the 

following review is chronologically ordered. The method of presenta

tion of this culture history is not of extrejne significance, but I have 

chosen to review briefly chronological systems in u3e in Chacoan 
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archaeology, as the approach taken here does not closely follow any 

previously employed. 

The Pecos Classification (Kidder 1927) and the dendritic system 

utilizing roots, stems, branches and phases have been employed moat 

often in chronologically ordering Chaco archaeological data, while 

Roberts' (193$) system has only occasionally been used. The limita

tions of the Pecos Classification are well known and have caused 

concern for a number of Chacoan archaeologists (see KLuclchohn 1939: 

l5l-U in particular), however, the utilization of this system continues 

(Vivian and Mathews 1965: 28-30) despite its drawbacks. Roberts' 

revisions on the Pecos Classification offer no real advantages in use 

and are seldom referred to in the literature. 

The dendritic system was introduced to the Chaco by Gladwin and 

Gladwin (193U), who established a sequence of phases for the Chaco Branch 

based primarily on excavations to the south and west of the Chaco 

Canyon area. Gladwin's phase3 have been utilized by a number of archae

ologists (Vfendorf and Lehmer 1956: 188-95, Vivian 1965: UU, Sclscenti 

and Greminger 1962: 127-8) for identifying excavated site components in 

the general Chaco area, but in practically all cases this system has 

been used in conjunction with the Peco3 Classification, and components 

are identified not only by phase but by period. On the other hand, the 

phase system has not been used extensively within Chaco Canyon, and a 

dependence on the broad divisions of the Peco3 Classification is char

acteristic of many of the canyon archaeological reports (Judd 195k, 

1959, 196li). It has already been noted that the situation is compli

cated by Vivian and Mathews1 (1965) consideration of two of Gladwin's 



successive phases (Hosta Butte and Bonito) as largely contemporaneous, 

and although their use of the term phases is consistent with the defi

nition given by Willey and Phillips (1958: 22), it is not consistent 

with Gladwin's use in the Chaco. It has also been noted that Vivian 

and Mathews do not indicate what phases precede the Ho3ta Butte and 

Bonito in their scheme. 

There i3, in brief, no classificatory system that is adequate 

for presenting the culture history of Chaco Canyon in terms that will 

satisfactorily reflect the social and environmental processes consid

ered relevant to an understanding of development and change in the pre

historic societies in the canyon, I propose to discuss Chaco Canyon 

prehistory chronologically, but without labels-, segmenting the chronol

ogy only in terms of general trends in environmental and cultural 

events, even though some of those segments may correlate temporally 

with period or phases in the systems discussed above. The divisions in 

the following review are given primarily for ease in later reference to 

the material in this chapter. 

By using this approach I hope to make more concise the develop

ment of community types in the Chaco at the risk of making comparative 

studies more difficult. Breternitz (196U: 028) has remarked that no

tation of calendrical dates is no longer adequate for studies in South

western archaeology, and that designations of sites and cultural 

manifestations by phase must replace pure description, calendrical 

dates and the Pecos Classification. While I acknowledge the validity 

of this view and realize that dropping phase terminology may create 

some correlative problems, the primary purpose of this study i3 not to 
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compare regional manifestations over a wide area, but to concentrate 

on variation within a limited geographic zone. There is also the real 

problem of determining which sites are representative of Gladwin's 

phases and resolving the conflict in phase designation created by-

Vivian and Mathews. In essence, I feel that use of phase designations 

in the study at this state of the development of Chaco prehistory will 

only "muddy the waters." 

The problem of determining fluctuations in environmental condi

tions in Chaco Canyon must also be considered prior to reviewing the 

culture history. The reconstruction of past environments has been under

taken with varying degrees of success in several areas of the Southwest, 

These inferences have been made utilizing cultural, dendrochronological, 

alluvial, palynological and faunal data. For example, population shifts, 

changes in site location and density and the development of water con

trol systems are among a number of the cultural factors that have been 

cited (Hill 1966$ Haury 1958j Dozier I960) Ambler, Lindsay and Stein 

196k; Schoenwetter and Dittert 1968) as evidence of human reaction to 

changes in the environment. Dendrochronological data, originally con

sidered as an important source for climatic information, does provide 

some record of temperature and soil moisture, but more recently, it 

has been suggested that such interpretations be made with caution 

(Bannister 1963: 17U). The cutting and filling cycles of Southwestern 

arroyos, at time combined with evidence from remains of extinct Pleis

tocene fauna, also have formed the basis of some interpretations of 

changes in the environment (Bryan 19U0; Antevs 1955} Hack 19U2). 
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Within the last decade palynological research (Wendorf 1961, 

Martin 1963, Hevly 1961*, Leopold, Leopold and Wendorf 1963) has provided 

much finer detail for environmental reconstruction and when used with 

dated artifactual assemblages the conditions of environment can be "ac

curately dated to the half and quarter century" (Schoenwetter and Dittert 

1968: Environmental reconstruction on the basis of changes in 

recent fauna are less common (Harris 1963). 

Reconstruction of past environmental conditions in Chaco Canyon 

and its immediate vicinity has been approached in most cases only on 

gross terms. Evidence for environmental changes have been interpreted 

culturally, through the dendrochronological record, and by one alluvial 

study (Bryan 19J&). The extent of palynological work in the canyon 

includes collection of samples from the main arroyo wall by Vivian, who 

reported (Vivian and Mathews 1965: 7) that the results of analysis 

showed "only that some species of pine and an agave were present," and 

samples from several water control structures collected in 1967 that 

have not been analyzed. No studies of changes in the recent fauna, 

reflecting varying conditions in climate, have been published. 

Palynological work has been carried out in a number of areas 

adjacent to Chaco Canyon including the region bordering the Arizona-New 

Mexico state line north of the Mogollon Rim (Schoenwetter 1962), the 

Chuska Valley and western Chaco Plateau (Schoenwetter 1967), and the 

Navajo Reservoir District (Schoenwetter and Eddy 1961;) (Figure 12). 

The latter area also was selected for recent faunal studies relating to 

past environments (Harris 1963) and alluvial investigations (Schoen

wetter and Eddy 1961;) (Figure 12). 
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Schoenwetter and Dittert (1968: UU) have stated that "geologi

cal evidence (e.g.,alluvial records) can be used to estimate the length 

of prehistoric winters and palynological evidence to reconstruct the 

amount of summer rainfall." Conversely, data on prehistoric winters 

may reflect summer precipitation patterns, and reconstruction of summer 

rainfall may give some indication of winter patterns. The alluvial 

record from Chaco Canyon therefore could be used to set forth basic 

trends in the environment, but would be substantially strengthened by 

palynological material. With no local pollen curve established for 

Chaco Canyon, the question of extrapolating from adjacent areas, most 

specifically the Navajo Reservoir District, is raised and considered 

below. 

Following his initial work in the eastern-Arizona-western-New 

Mexico area, Schoenwetter (1962: 202) noted "If the interpretation of 

environmental changes set forth above has validity, it should be possi

ble to demonstrate that changes occurred over the entire area of the 

steppe climatic zone in the Southwest. ... and if they can be inter

preted as due to similar shifts in rainfall pattern, some degree of 

support for the hypotheses presented above may be gained." In 196H 

Schoenwetter and Eddy (196U: 103) wrote of three Southwestern areas, 

"Though the nature of the vegetation changes in the three areas may not 

be the same, changes should occur at about the same time, and occur in 

response to the same causal factors and ecological trends should be 

comparable." These environmental fluctuations were interpreted as 

shifts in periodicity of rainfall. More recently, in his summary of 

the pollen data from the Chuska Valley, Schoenwetter (1967: 103) 
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referred to the Navajo Reservoir District data and remarked that 

"Periodicity of rainfall must be a regional rather than a local phenom

enon. Available alluvial and palynological data ... indicate that at 

least the region from the Kogollon Rim north to the Colorado border is 

involved and a much larger area may actively be incorporated." 

Although palynological evidence has revealed a general internal 

consistency in fluctuations in environmental conditions on the Colorado 

Plateau, thereby stimulating reconstruction of environmental conditions 

of one area on the basis of a neighboring region, the advisability of 

too complete a reconstruction is open to question. Differences in 

erosion and alluviation of several drainages of a single stream course 

have been noted (Cooley 1962: $0), and fluctuations in pollen profiles 

from five Southwestern areas that reflect variations in available 

moisture from area to area have been published by Schoenwetter and 

Dittert (1968: i|6). 

Environmental interpretation of the alluvial, palynological and 

faunal evidence from the Navajo Reservoir District will be utilized in 

the reconstruction of the Chaco Canyon environment with the knowledge 

that this reconstruction is strengthened by verification through Bryan's 

alluvial history of the canyon, some dendrochronological and floral 

data, and evidence from the cultural record. This reconstruction is 

tentative and is subject to alteration. With this cautionary note the 

review of the cultural and environmental prehistory of Chaco Canyon 

follows. 
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Review 

Pre - A.D. £00 

No surveys or excavations in Chaco Canyon or its immediate 

environs have revealed evidence of utilization or occupation of the 

area by Paleo-Indian hunters. Isolated finds have been made beyond the 

Chaco Plateau, but to date the archaeological record suggests that the 

entire San Juan Basin had little attraction for early nomadic hunters. 

A possible manifestation of a Desert Culture way of life is 

present in the Chaco Canyon area, but it is unstudied and its existence 

is based on a few poorly knotm sites. Vivian and Mathews (1965: 28) 

have termed these sites "non-ceramic," rather than pre-ceramic, sug

gesting that they hesitate in fully according great antiquity to them. 

They note that these sites are confined to the high sandy ridges of the 

Chacra Mesa east of the National Monument boundary, and that they con

sist of hearth areas and slab hearths "accompanied by abundant flint 

chips" but no diagnostic projectile point types. I can add that these 

hearth sites are marked by quantities of fire cracked rock, that they 

are occasionally found in dune areas in the bottoms of deep branch 

canyons of the Chacra Mesa, and that the mesa top sites are not re

stricted to the region east of the Monument. Although these sites 

become more numerous as one moves east, they do exist almost the entire 

length of the Chacra Mesa. In addition, I have noted simple one hand 

milling stones and shallow basin metates at a few sites on the east 

Chacra. Interestingly, despite the number of flakes and chips present 

at these sites, no partial or complete projectile points ever hare been 
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identified from these sites. The only lithic tool forms collected to 

date consist of crude percussion flaked choppers and large scrapers. 

In some respects these sites resemble the Lithic Period sites 

from the Navajo Reservoir District described by Dittert, Hester and 

Eddy (1961: 20^-13), also referred to as Archaic Period sites by Eddy 

(1963: 60). On the basis of similarities in stone tool3 and general 

physical appearance and situation of sites, Dittert, Hester and Eddy 

suggested affiliation of many of these sites with the San Jose Complex. 

Mohr and Sample (1959s 116-17) have noted the presence of San Jose 

site3 from southeastern Utah south into the Concho area of northeastern 

Arizona and southeast into the Grants area of New Mexico. The Chacra 

Mesa lies between these areas, and the similarity in topographic loca

tion, features and some of the artifact assemblage of the sites suggests 

that the Chaco material may be representative of the same pattern. 

On the other hand, the absence of the most diagnostic attribute, 

the projectile point type, creates some problem. Though examples of 

San Jose points may eventually be found, these sites may be more close

ly allied to the Gallegos assemblage of northwestern New Mexico (Sample 

and Mohr I960). These sites are not restricted to dune areas nor are 

they predominantly on higher elevations overlooking drainageways. 

Hearths, fire cracked rock and an abundance of grinding stones and 

angular hammerstones mark the sites. Other tools include a range of 

scrapers, choppers, and blades, but only two projectile points were 

recovered from their surveys and excavations, and neither was San Jose 

typologically. 
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If the Chaco sites are Archaic and related to the San Jose 

Complex, they may span a period from 3000 to 500 B.C. (Dittart, Hester 

and Eddy 1961: 211). The Gallegos sites are proposed (Sample and Mohr 

1960s lh£) to post-date San Jose but to date prior to A.D. 1. Environ

mental reconstruction for the period from 3000 to A.D. 1 on the Colorado 

Plateau is tenuous, but generally more moist conditions than the present 

are postulated and are attributed to increased winter rainfall (Dittert, 

Hester and Eddy 1961: 211). With more raesic conditions and a more 

dense vegetation, lithic sites in the Navajo Reservoir District have 

been interpreted as camps of wandering bands of wild plant foragers and 

small game hunters. Resource potential, climatic conditions, or both 

may hare been responsible for a notable preference for occupation of 

sand dunes on mesa tops overlooking drainageways. Characterization of 

the Navajo Reservoir District site3 may be applicable to the Chaco, but 

further speculation serves no purpose, and additional interpretation 

must depend on future research. 

Evidence for occupation of the Chaco Canyon and its neighboring 

land forms from approximately j?00 B.C., or the end of the Archaic 

Period (Schoenwetter and Eddy I96U: 17), to A.D. £00 lacking unless 

mesa top non-ceramic sites are later than predicted. Eventual exca

vation may reveal "Basketmaker II" sites in the region such as have 

been reported by Morris and Burgh (195U) and by Gumerman (1966). 

A.D. $00 - 800 

Throughout this segment of time environmental conditions were 

influenced by a winter-dominant rainfall pattern wherein the winters 

were longer and maximum effective moisture came in this period of the 



year (Schoenvetter 1967: 103)» Fluctuations in annual precipitation 

occurred throughout the three centuries. This was also a period of 

establishment of agricultural settlements in the Chaco, of shifts in 

the population, and of possibly the earliest manifestations of two 

community types in the canyon. 

The lack of good surveys, controlled excavation, and a means of 

more precise dating restricts a thorough evaluation of the oldest 

agricultural sites in the Chaco. The earliest dendrochronologically 

dated site in Chaco Canyon and its immediate environs is Half House, a 

canyon floor pit house below Shabik'eshchee Village with one cutting 

date at 691. Adams, its excavator, estimated occupation of Half House 

sometime between 700 and 7UO (Adams 1951s 291). The pottery assemblage 

is not unlike Shabil'eshchee Village and in all liklihood, Half House, 

like Shabilc'eshchee, is not exemplary of the earliest pit house settle

ments in the Chaco. 

Potentially older communities are known only from survey. 

Vivian and Mathews (1965s 28) report that "The oldest-appearing Basket 

Maker sites are again on the Chacra Mesas they are circular in out

line (the pit houses) and associated with them is a coarse and heavy 

Lino Gray pottery." Little or no decorated ware is present at these 

sites, and they may predate Shabik'eshchee Village and Half House. 

These same authors also observe that to the south of the Chacra Mesa 

pit houses can be "found on ridges and low mesas along almost every 

former watercourse there" (Vivian and Mathews 1965; 29). Although no 

complete surveys have been carried out in the region, the impression 

gained from field work in the area is that many of these sites 



represent clusters of no more than a half dozencircular slab-lined pit 

houses with slab-lined cists apparently randomly scattered in the house 

area. Ceramics at these sites are predominantly a plain gray ware. 

Occasionally, more than six pit houses are present, but large villages 

such as Shabik'eshchee have not been noted. Numerically, there are 

more of these "earlier" site3 present to the south of the canyon than 

there are on the Chacra Mesa or in the canyon bottom. However, it 

should be remembered that most of the canyon floor early sites are 

buried under many feet of alluvium (the floor of Half House is 16 feet 

below the present valley surface) and are only exposed when arroyos 

bisect them. It is possible, therefore, that the canyon floor was more 

extensively occupied than has been suspected. 

It is presumed that these early, predominantly plain ware sites 

date in the late 6th or early 7th centuries and contributed a popula

tion base for at least some of the pit house settlements in the canyon 

in the 8th century. Schoenwetter and Dittert (1968: kl) have postu

lated that between 300 and 700 the Colorado Plateau in general experi

enced long winters and abundant moisture. Some fluctuations occurred, 

but the 300-600 period in the Navajo Reservoir District is viewed by 

Schoenwetter and Eddy (1961;: 128) as a time of winter-dominant storms, 

high vegetation density and exploitation of the land by small groups of 

colonizers. They have noted that "there was probably also enough 

moisture in the soil in all parts of the Reservoir District to produce 

bounteous crops" (Schoenwetter and Eddy 1961;: 123), but these more mesic 

conditions also created a depression of vegetation zones so that 
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intensive clearing of arboreal forms on arable land, would have been 

necessary for farming. 

If environmental conditions in the Chaco were generally similar 

to those in the Navajo Reservoir District in the 6th and 7th. centuries, 

the occupation of the hills, ridges and wide valleys of the area south 

of the Chacra Mesa would have been entirely feasible. Occupation of 

this area, in fact, may have been more practical than the Chacra Mesa 

or the canyon bottom. It is doubtful that much land on the mesa top 

ever was utilized for crops, so that the canyon bottom served the 

agricultural needs of both mesa top and carbon floor dwellers. If the 

belt of pine, pinyon and juniper postulated for the Chacra Mesa in pre

historic times was present, however, and if an increase in moisture 

resulted in a depression of arboreal forms to the canyon bottom, arable, 

well watered and less forested land to the south may have been more 

attractive to early farmers. 

A slight change in environmental conditions in the late 600's 

could have stimulated a reappraisal of the canyon habitat by these 

farmers. Such a shift is noted for the Navajo Reservoir District where, 

although the winter-dominant rainfall pattern continued, there was a 

decrease in total relative moisture, and environmental conditions were 

more like the present. Presumably vegetation may have reacted by 

shifting zones, but this period of increased aridity was so short-lived 

that vegetation changes may not have taken place. The first half of 

the 8th century is again postulated a3 a wet period and the winter-

dominant rainfall pattern was in effect. Sometime late in this century 



an environmental shift occurred, however, that was considerably more 

significant, as a shift in rainfall periodicity was involved. 

As lias been noted above, there are pit house settlements on the 

Chacra Mesa and in the canyon that date from the 8th century. It may 

be speculated that the canyon and mesa environments became more attrac

tive as fluctuations in the relative moisture occurred more frequently 

in the general area, producing a form of environmental instability that 

had not been experienced before by the farming population. Even though 

arboreal conditions on the canyon floor may not have altered apprecia

bly, so that clearing was still necessary for farming, the diverse 

environmental zones of the mesa and canyons could have offered more 

advantages for hunting and gathering during the more arid periods of 

the 8th century than the less topographically varied country to the 

south. It is unlikely that these populations load become overly depend

ent on agriculture, and adjustments to minor environmental changes may 

have involved shifts to areas with an increased number of exploitable 

biotopes. 

Several sites have been dated dendrochronologically in the 8th 

century in Chaco Canyon. These include Shabik'eshchee Village with 

construction of the Great Kiva and House H placed at 753 and 757 

respectively (Bannister 1965: 192), Half House with one cutting date at 

6?1 and estimated occupation between 700 and 7h0 (Bannister 1965: l6U), 

and Judd's Pit House No. 2 with two dated specimens and construction 

given as sometime after 777 (Bannister 1965s 168). Vivian (1965: hO) 

has questioned the latter date on the basis of ceramics found in the 

house, and contends that the structure may have been a 9th century 
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"kiva or 'protokiva' in conjunction with surface structures which were 

not exposed in the arroyo bank ..." 

Half House and Judd's Pit House No. 2 are in the canyon bottom, 

while Shabik'eshchee Village occupies the first bench of the Chacra 

Mesa. On the basis of a similar pit house architectural style and a 

comparable ceramic assemblage (Lino Gray, Kana-a Neck-banded, La Plata 

Black-on-white, White Mound Black-on-white and Kiatuthlanna Black-on-

white), several other reported canyon bottom pit houses probably fall 

within the 8th century. These would include Roberts' (1929: 70-1) 

Arroyo House located below Shabik'eshchee Village (Judd 196U: 21 mis

takenly equates Arroyo House with Half House), Judd's Pit House No. 1 

(Judd 192Us UOO-3), two pit houses 12 feet below the West Court in 

Pueblo Bonito (Judd 196I1: 22, Figure 7), and pit houses near Be $0 and 

Be 51 (Kluckhohn and Reiter 1939J 26-9, Vivian and Mathews 196$: 28, 

Bannister 1965: Figure 6). Possibly several pit houses excavated by J. 

Maloney (Brand and others 1937: 27) near Casa Rinconada in the vicinity 

of Be ^0 and Be $1 also date in this period. 

There are no means for determining the number of buried canyon 

floor pit house settlements, but archaeological survey has indicated 

that unexcavated sites similar to those discussed above are frequently 

located on ridges or higher ground in tributary side canyons. It is 

not always possible to estimate the size of these communities, but in 

general many of the ridge and hill sites appear to be small, containing 

a limited number of structures. 

There are, in contrast, several extensive pit house villages. 

These are known from the mesa top or otherwise elevated locations so 
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That is to say, large canyon bottom villages may have been present but 

have been covered by alluvium. The best known of these large sites is 

Shabik'e3hchee Village excavated by Frank H.H. Roberts, Jr. in 192? 

(Roberts 1929). Structures at the site include 18 pit houses, a small 

court, a Great Kiva and U8 primarily slab-lined cists. The houses are 

arranged in a roughly crescentic pattern, the long axis running north-

south with the ends of the arc to the west (Roberts 1929; Plate 1). 

Cists are scattered among the houses. The court, bounded on the east 

by four contiguous slab-lined cists, lies near the northern end of the 

site. The Great Kiva is more centrally located, almost at the maximum 

arc of the crescent, although there are proportionately fewer houses 

north of the kiva. Two refuse mounds are present; one near the north, 

the other near the south of the house arc. Roberto (1929s lU3) notes 

of burials,"Instead of being concentrated in one of the refuse mounds 

they were scattered here and there throughout the village." Strati-

graphic evidence in the Great Kiva and the refuse mounds indicated a 

break in site occupancy, and Roberts postulated two occupations on the 

basis of pit house architectural differences. Nine houses are listed 

for each periodj the Great Kiva is correlated with the initial occupa

tion, the court with the second. Houses of each period do not cluster 

in a particular area of the site. 

Other large villages are known only from survey. Vivian and 

Mathews (196£: 28) report "an extensive community of pithouses and 

storage cists exposed on the long ridge forming the east side of 

Werito's Rincon," and Vivian (1965: U2) notes a similar "group south of 
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Tsin KLetzin." The latter is a mesa top site. There is, in addition, 

a large community on a small isolated mesa above the town site of 

Penasco Blanco. Of these sites, only that near Penasco Blanco has good 

evidence for a Great Kiva. This type of structure may be present at 

the others but has not been identified to date. 

Briefly summarized, this period is interpreted as a time of 

initial occupation of the canyon by agriculturalists. It has been 

postulated that environmental conditions in the 6th and 7th centuries 

mad© farming possible throughout the Chaco area, but probably more 

feasible outside of the canyon habitat because of arboreal growth and 

land clearing problems. Minor fluctuations in the climate in the 8th 

century (culminating in a major change as a result of a shift in rain

fall periodicity at the beginning of the 9th century) may have made the 

canyon-mesa habitat more attractive, however, because of its varied 

resource potential. The population of Chaco Canyon therefore may have 

increased in the 8th century, but no large scale shift into the canyon 

is postulated. 
I 

There appears to be some site preference for the mesa top or 

higher elevations within the canyon, but subsequent alluviation may 

influence this interpretation of site location. More importantly, 

there is some evidence that pit house settlements may be representative 

of two community types. Wendorf (1956: 19) believes that "Settlements 

of the Chaco Anasazi, from the earliest known horizon (ca. A.D. 500; 

Basketmaker III) until approximately A.D. 10f?0 or 1100 (beginning of 

Pueblo III), consist of a few fairly large communities located in 

particularly favorable areas and numerous, widely scattered small 
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villages situated closely adjacent to similarly favorable but smaller 

arable plots." He further notes that the large settlements appear to 

be composed of a number of discrete units showing no established rela

tionship to one another, and that these large settlements frequently 

have an associated Great Kiva. Vivian and Mathews (1965* 29) have 

paralleled this idea, citing Sliabilc'eshchee Village as typical of one 

pattern, Half House and other canyon bottom small pit house sites as 

exemplary of the other. Survey evidence to date suggests that the large 

village pattern is not typical of the area to the south of the canyon. 

A.D. 800 - 1000 

During this period there was a shift in the rainfall periodicity 

on the Colorado Plateau resulting in modification of agricultural 

systems throughout the plateau area including the Chaco (Schoenwetter 

1962: 203-k) 1967J 103). Some population movement continued into Chaco 

Canyon during the early part of this period, but by mid-lOth century 

habitation in the canyon was basically stabilized in a definable pat

tern. This pattern contributes additional evidence for distinguishing 

two community types in Chaco by 1000, the village and town types dis

cussed in Chapter 5. Correlation between community patterning and 

differential reaction to a changing environment expressed through var- v 

iation in agricultural systems may also be postulated for this period. 

In his reconstruction of recent geologic events in Chaco Canyon, 

Bryan (195k'- 37) has proposed a period of alluviation extending from an 

unknown time before A.D. 1 to approximately the "Pueblo III period," or 

roughly 1000. The final phase of this alluvial period coincides gener

ally with the erosional cutting of a canyon arroyo, although this 
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dence indicates that this erosional period was in turn followed almost 

immediately by an alluvial filling of channels cut in the canyon, or 

that cutting and filling was synchronous. The latter interpretation of 

the post-A.D. 1000 alluvial history in Chaco is followed by Schoenwetter 

and Dittert (1968: U9)> but the evidence is not totally conclusive, 

being based on one depositional disconformity exposed in the present 

arroyo (Bryan 19%h1 36-7). This event, whether synchronous cutting and 

filling or erosion followed by later alluviation, i3 dated "After com

pletion and perhaps after abandonment of Pueblo Bonito" (Bryan 195U: 

37). Bryan's dating of these events was on the basis of "human relics," 

primarily potsherd3, found in the valley alluvium and especially in the 

buried channel of the early arroyo system. Though finer controls are 

needed for more precise interpretation of the sequence of event3 in the 

recent geologic history of the canyon, it is apparent that by 1000 or 

slightly later alluviation in the canyon was interrupted by a period of 

erosion or simultaneous cutting and filling. Either event suggests 

some change in environmental conditions in the canyon. 

Without altering Bryan's sequential interpretation of canyon 

events, environmental conditions in Chaco Canyon can be postulated with 

somewhat greater detail on the basis of alluvial and palynological in

vestigations in the Navajo Reservoir District. Although the date 

varies in several of Schoenwetter's publications, he notes that some

time near the end of the 8th or beginning of the 9th century, rainfall 

periodicity changed on the Colorado Plateau with a "decrease in winter 

precipitation and an increase in the summer, monsoonal storms with 
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violent thundershowers being common" (Schoenwetter and Eddy 196U: 112). 

•While Schoenwetter and ^ittert (1968: h9) caution that "It is unwise to 

c o n s i d e r  t h e  e n v i r o n m e n t  o f  t h i s  p e r i o d  i n  g e n e r a l  t e r m s  . a t m o s 

pheric controls in effect on the Colorado Plateau were essentially-

similar, so that the effect of a summer dominant storm pattern was to 

shorten and make the winters more mild, thereby extending the growing 

season. At the 3ame time the crucial spring drought period was length-

ended, and the less effective winter moisture affected arboreal forms 

by raising vegetation zones, thus creating more arable land in valley 

bottoms. The violent, high energy, summer rains produced a more rapid 

runoff rate leading to erosion of the valley floors, loss of arable 

land, a lowering of the water table and further reduction of viable 

plant communities. The exact pattern and sequence of degradation and 

aggradation was greatly influenced throughout the plateau, however, by 

local variations in geomorphology. This factor, as well as the possi

bility of minor fluctuations in the rainfall pattern, is considered in 

developing environmental reconstruction in Chaco Canyon. 

As noted earlier, Roberts speculated that the initial occupation 

at Shabik'eshchee Village consisted of nine houses and the Great Kiva. 

Following the destruction of the Great Kiva by fire, the site was 

temporarily abandoned, to be reinhabited later when nine additional 

houses and the court were constructed. Bannister (1965s 192) dates 

construction of the Great Kiva at approximately 753, but construction 

of House H (a second occupation house) at 757. Either Roberts' estima

tion of the occupation of House H was in error, the tree-ring dates do 

not accurately reflect construction of the structures, or the period 



between the above postulated events was exceedingly short. Jlore im

portant than the question of the period of construction of the two 

features is the fact that the final abandonment of Shabik'eshchee 

probably did not come until close to the beginning of the 9th century, 

assuming that the site was inhabited for two or more decades following 

construction of the Great Kiva and a portion of the houses. With 

abandonment there was a demographic shift from the mesa top into the 

canyon bottom, not only of Shabik'eshchee's settlers, but most others 

as well. The majority of sites on ridges in the Chacra reentrants also 

were left in favor of the main canyon, thus increasing the number of 

already existent canyon dwellers. It is difficult to determine what 

portion of the peoples to the south entered Chaco Canyon at this time. 

Certainly the southern area was not abandoned, but the canyon popula

tion did increase after 800, and the southern area was the only adja

cent region with a large pre-800 population. 

The dispersal of peoples in the canyon at 800 and the nature of 

their communities cannot be determined with any degree of certainty 

because, archaeologically, the first £0 years of the 9th century are 

relatively unknown in Chaco Canyon. On the basis of Pierson's (191*9 ) 

survey in the canyon, it is estimated on the basis of ceramics that 

h£»3 per cent of the 212 sites located were occupied during the first 

half of the 9th century. This calculation was made on the basis of an 

incomplete survey, and on surface ceramic collections. Since few 

canyon ruins are single component sites, estimates of thi3 type are not 

entirely reliable. Some evidence for these early sites probably can be 

gained from ruins dated at mid-9th century that have been excavated. 



Assuming that the beginnings of some of these sites fall in the first 

half of the 800's, the data that are available may be used with circum

spection for interpreting a slightly earlier period. 

There is some indication of a purposeful selection of habitat 

by groups of 9th century canyon immigrants, resulting in a division of 

canyon sites that was to remain in effect for almost three centuries. 

This division is not entirely clear at 850, but by 1000 the zone be

tween mid-canyon and the first sheer cliff on the south was dotted with 

small sites on almost every low mound, ridge top, talus shelf and long 

talu3 slope. Each side canyon where it enters the main canyon is 

flanked by sites near the cliff edge, and the number of sites is usually 

in proportion to the size of the canyon. Thu3 Iferito's Rinccn and The 

Gap, both major side canyons, contain numerous small sites at their 

mouths. This situation is present virtually the length of the main 

canyon, although there are more sites in the western end- that portion 

that contains the town sites. 

On the north the case is different. Here a few large sites on 

the flood plain, or very low elevations above the flood plain, are 

scattered at irregular intervals in the lower seven miles of the canyon, 

usually quite close to the cliff edge and frequently near a major side 

canyon. There are small sites on the north side of the canyon, but 

their numbers are few and most appear to have been occupied late. The 

co-occurrence of a few large site3 with many small sites is not re

stricted to the canyon. Despite a probable population shift into the 

canyon from the south after 800, the southern area continued to be oc

cupied and community type3 similar to those found in the canyon were 



present to the south. With this brief introduction to sit© location 

in the canyon, expanded in Chapter 5, evidence for early south canyon 

villages and north canyon towns is examined. 

Several excavated south canyon villages have been dated by 

dendrochronology or ceramics for the latter half of the 9th century and 

the first half of the 10th. The Three-C Site falls entirely within 

this period, and discrete portions of Leyit Kin, Be £0, Be £l and Be £9 

are contemporaneous in part. 

The Three-C Site is probably representative of numerous small 

unexcavated sites located on the ridges, talus slopes and low natural 

mounds on the south side of the canyon. This particular ruin i3 on 

the slope of a ridge bordering the western side of the Mesa Fahada 

break in the Chacra Mesa (Figure 13), and is considered to be within 

the confines of the main canyon. Nine rooms, arranged in a double tier, 

fronted by a work area with two kivas beyond, comprise the site (Figure 

lU). Vivian (1965s 17) notes that "the definitive traits of the house 

group here are considered to be l) its use as a domicile, 2) its 

partial subterraneity, 3) its two-tier plan, U) a wide variety of 

masonry types ... , and 5>) kiva structures not included in or close to 

the house block." The wide variety of masonry types included full-

height horizontal masonry, and horizontal masonry footed on adobe bases 

and vertical slab bases. 

At least two building periods were interpreted for the site, 

with full-height masonry walls being the dominant building style in the 

late period. The two kivas represent two divergent styles, the Chaco 

and the San Juan or Mesa Verde. Vivian (1965s 22) comments that this 
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"presents somewhat of a puzzle," further noting that other lcivas from 

sites of "the same cultural level" have not been excavated in the Chaco 

for comparative purposes. This site was dated at approximately 8?0 to 

950 on the baoi3 of architectural styles and ceramics (decorated ware 

was predominantly Kiatuthlanna and Red Mesa Black-on-whites; culinary-

ware was largely Lino Gray or Kana-a Neck-banded). No additional means 

for dating the site were available. 

Portions of several other ruins in the canyon probably repre

sent similar early villages. Unit I at Leyit Kin was dated by Dutton 

(1938: 91) at 800-9^0 on the basis of ceramics and its position below 

dendrochronologically dated rooms. Ko complete structures were exposed 

in her excavations, but walls below excavated rooms 7 and 8 (of a later 

unit) revealed an earlier occupation at the site., The masonry of these 

walls was described as crude, of large uneven stones, and of "stone 

slabs standing vertically" (Dutton 1938; 28). Pottery recovered 

equated with that found at the Three-C Site. 

A number of early rooms were excavated at Be $0, but no defi

nite site plan was established, nor were kivas located. Subfloor rooms 

also were located at Be J>1. KLuckhohn (1939: kh) did not feel that 

these were a3 early as those at Be 5>0, but subsequent work in both 

ruins by the National Park Service established that there were earlier 

occupations at both sites, and at Be 59 as well (Vivian and Mathews 

1965: 107). Masonry at Be 50 duplicated styles found at the Three-C 

Site, and the ceramics at the Be sites were once again composed largely 

of Kiatuthlanna and Red Mesa Black-on-whites, Lino Gray and Kana-a Neck-

banded. A much discussed dendrochronological specimen recovered from 

Be JjO was dated at 922+ (Bannister 1965s 132). 
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Portions of several towns apparently were occupied coincident 

with the sites discussed above; a supposition based on tree-ring and 

ceramic evidence. Town 3ites with early levels include Pueblo Bonito, 

Una Vida, Kin Bineola, Penasco Blanco, and Hungo Pavi. Only Pueblo 

Bonito has been excavated intensively enough to provide information on 

the early phases of these sites, and it may not be entirely typical. 

Data from other sites are limited to test excavations or collections of 

wood samples for dating. 

Before discussing the early developmental stages of town sites, 

some comment should be made regarding interpretation of data recovered 

during excavations at Pueblo Bonito. The Hyde's excavations at Bonito 

from 1897 through 1900 included clearing a number of rooms in the old 

section of the building - rooms that contained a large quantity of cul

tural material. Pepper (1920: 29) recognized the difference between 

these rooms and later additions primarily on the basis of changing 

architectural styles, but his proposed discussion of these excavations 

was never completed, and the report issued was limited almost entirely 

to his field notes. Brief comments throughout these notes suggest that 

Pepper saw only progressive changes of a single people in the archi

tectural and cultural development of the pueblo. 

The remaining, and major, portion of Bonito was cleared in the 

1920's by the National Geographic Society expeditions. This work in

cluded excavation of the remaining rooms recognized as the old post-pit 

house settlement at Bonito. Even though a portion of this old site had 

been destroyed by later remodeling, a surprisingly large section of it 

remained intact throughout the occupational history of the site. Neil 
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Judd, archaeologist for the National Geographic Society excavations, 

has interpreted the old portion of Bonito as the home of the "Old 

Bonitians," a people separate and distinct from, and yet partially con

temporaneous with, the Late Bonitians to whom Judd attributes the sub

sequent architectural additions to the pueblo. 

The Old Bonitians were the real founders of the community; 
the Late Bonitians, eleventh-century immigrants. The tiro 
peoples were co-occupants for a hundred years or more, and yet 
the houses they built and lived in, the tools they made and 
used, differ so much that physical, linguistic, and mental 
differences between the two may be presumed. ... The Late 
Bonitians created the Classic Chaco culture, most advanced 
in all the Southwest. The Old Bonitians, dwelling next 
door, lagged a century behind. Thsy were intellectually 
dormant. They were a Pueblo II people living in Pueblo III 
times! (Judd 195>U: 36). 

I do not intend to devote pages to a detailed appraisal of 

Judd's reconstruction of the cultural history at Pueblo Bonito and 

development of an alternative interpretation of the archaeological 

record. Judd's views appear to be based almost entirely upon the fact 

that the majority of artifactual material recovered from Pueblo Bonito 

came from the older section of the pueblo - artifacts that included 

both early and late pottery types, or in Judd's scheme, Old and Late 

Bonitian ceramics. This he explains was a result of the early abandon

ment of their portion of the site by the Late Bonitians, but continued 

occupation by Old Bonitians in their original section of the pueblo. 

The wide range of ceramic types recovered from Old Bonitian rooms re

flects continued Old Bonitian production of their typical wares com

bined with the stripping of Late Bonitian pottery and other materials 

from their part of the pueblo. Thus, the Old Bonitians "remained in 

residence and amassed the cultural treasures and the foodstuffs" of the 
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Late Bonitians (Judd 1?6U: k$). He (Judd 196U: U5) further notes, 

"If eight Old Bonitian rooms eventually were converted into burial 

vaults for a hundred dead that could not be interred in the accustoraed 

place the fact merely evidences continuing occupancy under adverse 

conditions. We found no adult burial in Late Bonitian dwellings." In 

further elaboration we are told: 

Because these eight burial room all lie in the oldest 
section of the village we may assume their final occupants 
were all Old Bonitians. Because the graves were shallow and 
crowded it is possible, but by no means certain, all were 
filled within a relatively short period. That this period 
came late in the history of Pueblo Bonito is proven by the 
presence of late-type pottery among the grave furniture. 
Hence ray conviction that these dead represent an Old 
Bonitian remnant that clung to its ancestral home after the 
Late Bonitians had migrated. Because that remnant was unable 
to marshall the necessary defensive strength, it paid the 
customary price to its enemies (Judd 195k'- 3l|0)« 

In contrapostion, stratigraphic evidence from throughout the 

canyon has demonstrated the early position of "Old Bonitian ceramics" 

(predominantly Kiatuthlanna and Red Me3a Black-on-whites, Kana-a Neck-

banded) and their replacement by types attributed to Late Bonitians. 

There are no survivals of Old Bonitian ceramic types in other canyon 

ruins. Dendrochronologically, the Old Bonitian portion of Pueblo 

Bonito is the oldest and shows no remodeling or incorporation of new 

timbers for repairs, whereas earlier timbers presumably from razed 

portions of the old building are incorporated in newer sections. This 

same situation is present in a number of other early town sites. Judd 

himself has noted that at least a third of the old building was removed 

by later additions, and much of the old section was refuse filled - a 

suitable location for late burials. 
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Judd's published volumes on Pueblo Bonito and Pueblo del Arroyo 

all reflect his two-peoples hypothesis. I cannot accept this hypothe

sis on the basis of the data presented to substantiate it. I interpret 

the archaeological record as evidence of occupation of Pueblo Bonito by 

a single group from at least 800 until 11^0 or later, and view Judd's 

evidence best interpreted as early and late phases in the cultural 

history of Pueblo Bonito - not as contemporaneous occupation of the 

site by Pueblo II and Pueblo III peoples. 

If occupation by a single cultural group can be accepted, the 

old portion of Pueblo Bonito may be considered as the best evidence to 

date of early town sites. That reasoning is followed here. Old Bonito 

has been distinguished primarily on the basis of architectural style, 

reinforced by tree-ring dating and the ceramics associated with the 

occupation of the structure. The association of early tree-ring dates 

with the particular architectural style in question is substantiated in 

several other early towns. "Pueblo Bonito began as a wide-spreading 

crescent of Pueblo II houses with storerooms at the rear, several sub

terranean kivas out in front, and the village trash pile beyond" (Judd 

196^: Ul). Much of this original structure, especially the central and 

western sectors, could be traced in excavations in the ruin, which re

vealed a central section of massed small rooms flanked by two arcs of 

predominantly large habitation rooms with paired "storage rooms" behind 

(Figure l£). Although little of the eastern arc could be found, Judd 

(196U: 72) remarks, "These several observations, together with Rooms 

315 and 316, lend substance to my belief that the right wing of Old 
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Bonito extended at least as far to the east before it was razed to 

provide space for the Late Bonitian walls now standing." 

The developmental plan of this community is not clear. Judd 

(196H: 58) states that "In its crescentic arrangement Old Bonito is a 

haphazard agglomeration of large and small rooms added one by one as 

the need arose. But there is none that, from available data, can be 

recognized as the point of beginning." Although the central mass of 

rooms tends to fit this description there is on the other hand a sense 

of plan and order in the western arc or wing. The central mass of 

small rooms may have been the nucleus for later expansion or may have 

served another purpose, for Judd (196U: 58) relates, "The quantity and 

diversity of ceremonial paraphernalia stored in some of those small 

rooms suggest an importance in the community quite out of proportion to 

their size." 

If the eastern and western arcs of Pueblo Bonito were contempo

raneous, information derived from the western sector may be applicable 

to both. Fourteen tree-ring dates have been collected from Pueblo 

Bonito for the late 9th and early 10 centuries (Bannister 1965: l8l). 

Of these, two are reused beams in a later roomj the other twelve are 

from structures in the western sector of Old Bonito. A number of these 

rooms contain logs with a variable date of A.D. 919 and one cutting 

date at 919. (Bannister /l965: 12?} has indicated that a variable date 

is one in which the last ring is variable around the circumference and 

probably several rings are lost). On the basis of this information, 

Bannister (1965s 183) postulated a definite period of building at 

Pueblo ̂ onito in the early part of the 10th century. Two dates, 828 
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and 859, both variable, were obtained from one of the storage rooms 

in the western sector. 

Architectural style and ceramic evidence suggest at least 

general co-occupation of the eastern and western units, but with no 

tree-ring specimens from the eastern sector of Old Bonito, contempora

neity of both arcs cannot be established definitely. Judd has stated 

that building sequence cannot be determined, but a kiva supposedly as

sociated with Old Bonito underlies a portion of the central and eastern 

sectors (Figure 1?). 

Living rooms in the western sector of Old Bonito were large\ 

Room 323j typical of the four or five large rooms comprising this 

sector (Figure 15), measured 13 by 35 feet. The roof in this room was 

braced with interior pine supports set into the floor. Doors opened 

into the fronting court and into two small chambers behind identified 

as storage rooms. Judd does not indicate whether the structure rose 

more than two stories, but this height is established. Wall construc

tion in part resembled early architectural styles in village sites on 

the south side of the canyon, for Judd (196U: 60) notes walls of hori

zontal masonry with basal slab foundations in several rooms. These 

horizontal masonry walls were one stone wide and composed of sandstone 

slabs set in abundant mortar with a surface coating of thick plaster 

into which stone chips were pressed. This facing or mosaic-like sur

face covering "occurred so frequently on exterior Old Bonitian stone

work exposed by our explorations, we came to regard it as a standard 

Old Bonitian treatment" (Judd 1<?6U: 57; also see Plate 17, Lower). In 

actuality, this wall surfacing, which does not occur in village sites 
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on the south side of the canyon, can be regarded as a prototype of the 

standard cored walls with veneer typical of later structures at Pueblo 

Bonito and other torn sites. 

Judd's map of Old Bonito (Judd 196I4: Figure 3) indicates six 

lcivas associated with the old pueblo (Figure l£). The hazards of dig

ging these chambers at considerable depths and below later structural 

additions precluded their complete excavation. Nonetheless, descrip

tions of the exposed portions and photographs (especially Judd 196Us 

Plate 23, Right) indicate that these were "Chaco type" lcivas rather 

than San Juan or Mesa Verde. As these two types will be referred to 

occasionally in later pages, their basic differences are reviewed for 

convenience. Chaco style kivas have wide, low benches with low hori

zontal log pilasters frequently encased in masonry. Ventilators are 

subfloor. San Juan or Mesa Verde types have high narrow benches usual

ly with high vertical masonry pilasters. The "keyhole" shape is common 

with the recess usually to the south. The ventilator is above the 

floor. Vivian and Mathews (1965: 109) have noted roofing differences 

in the two types as well. 

There was, I believe, a Great Kiva associated with Old Bonito. 

In his excavations in the West Court at this site, Judd uncovered the 

remnants of a large kiva with an estimated diameter of 53 feet (Judd 

196k: 211). Despite the fact that much of the structure had been 

destroyed aboriginally, enough of the features were exposed in the ex-
* 

ploratory trenches to establish its status as a Great Kiva. Judd (196U: 

211) refers to this kiva as "an early project of Late Bonitian archi

tects." There are a number of factors, however, that suggest greater 
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antiquity for the structure. The kiva lay at a considerable depth 

below the West Court, and it was almost totally razed. More important

ly, there is some suggestion that the masonry style was of single slab 

with abundant mortar. Judd does not describe its masonry in detail but 

notes only that "In the portion we exposed, practically every facing 

stone had been removedj hence we had little on which to judge the age 

of that ruin" (Judd 1961+: 211). If the thick plaster and spall sur

facing typical of "Old Bonitian" architecture had eroded and slumped, 

the wall core would have appeared unsurfaced. In addition, Judd reports 

the existence of a deep refuse deposit attributed to the Old Bonitians 

outside the south wall of the kiva. There is no indication in his 

description or in his cross section of the West Court (Judd 196^: Figure 

7) of whether the kiva was cut into this refuse deposit, or the trash 

accumulated against a portion of the kiva wall. In his haste to at

tribute the construction of Great Kivas at Pueblo Bonito only to Late 

Bonitians, I believe that Judd has overlooked the possibility of an 

early Great Kiva associated with the original crescentic townsite. 

Little additional information is available from other early 

town sites, except confirmation of the establishment of some of these 

communities at an early date. There are six cutting dates from Penasco 

Blanco with a range of 898 to 9h3, four cutting dates from Kin Bineola 

with a range of 9Ul to 9k3, and 11 dates from Una Vida, five with cut

ting dates ranging from 8U7 to 900. All of these specimens were di

rectly associated with the slab masonry described for Old Bonito. The 

cutting dates of 9h2 and 9h3 from Hungo Pavi are not associated with 

the above masonry type but may represent reuse of beams employed in an 
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earlier unidentified section of the pueblo. One cutting date from 

Chetro Ketl at 9U5> is from a later room but may also represent a reused 

beam from an earlier section. 

Additional information concerning these sites that may be de

rived from the dendrochronological record includes the presence of a 

three-story building at Penasco Blanco. Early cutting dates from this 

pueblo were found in what may be the early arced portion of the site in 

a third story of slab masonry. 

As was noted previously, the archaeological record for the 

early 800's in terms of data derived from excavated sites is poor, but 

by mid-9th century portions of some sites can be considered exemplary 

of the period. No major changes in either villages or towns can be 

distinguished for the latter half of the 10th century. Ceramic types 

change gradually, architectural styles show no significant modifications, 

and there is little variation in site plan. This is not to say that 

the evolution of cultural systems in the Chaco had slowed; events in 

the first half of the 11th century imply the opposite. Instead the 

late 900's appear to have been a time of growth, but growth not ex

pressed in the expansive terms of building and development noted in the 

early part of the 11th century. In observing cultural trends in the 

canyon, therefore, the 95>0-1000 period is viewed as a continuation of 

the pattern defined for 95>0. 

To recapitulate, settlements of pit house villages in Chaco 

Canyon probably continued to exist into the late 8th century, and pre

sumably both types of villages, large and small, were occupied. At 

approximately 800 there was a demographic shift from the mesa top and 
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high ridge3 in side canyons into the main canyon. This move seems to 

correlate in time with a change in the rainfall periodicity pattern for 

the general Colorado Plateau. In terms of total effective moisture 

there was a gradual decrease from 800 to 1000 expressed in the pollen 

curves from the Chuska Valley and the Navajo Reservoir District (Schoen-

wetter and Dittert 1968: U6). 

In all probability movement to the canyon floor also coincided 

with a change in architectural pattern characterized by Gladwin's 

Kiatuthlanna Phase dated at 800 to 8?0 (Gladwin 19U!?: hU). This was a 

time in the Chaco generally considered to mark the transition from 

predominantly pit house settlements to surface dwellings with modified 

pit houses retained as religious structures. -Unless Judd's Pit House 

No. 2 is an early 9th century protokiva associated with unexcavated 

surface habitations as Vivian (1965: Uo) has suggested, sites repre

sentative of this transitional period have not been excavated in Chaco 

Canyon. Furthermore, the absence of data from the early 800's does not 

allow us to determine if, with this change in settlement location and 

architectural design, there is a corresponding development from large 

pit house settlements to early town sites and from small pit house 

groupings to villages; this development is not implied here. 

The fact remains, however, that by the early 10th century some 

division of canyon communities on the basis of architecture and site 

plan is apparent. The south side of the canyon with its varied land 

forms appears to have been settled by a population dispersed in many 

small villages. These small site3, usually of less than a dosen one-

story rooms with associated kiva or kivas, reveal a changing 



architecture with some modifications and limited additions to existing 

structures. No apparent plan characterizes these sites, nor do they 

increase greatly in size through time. Topographically, they lie above, 

but closely adjacent to, the flood plains of the main and side canyons. 

The lack of excavation precludes determination of the extent of these 

villages, but field surveys and Pierson's (I9k9'- £2) estimates suggest 

that the number of these sites increased through time and ultimately 

most elevated positions on the south were occupied by villages. 

The north side of the valley, presenting a relatively flat 

flood plain from center canyon to the bounding sheer cliff walls, was 

settled by a population clustered predominantly in a few centers. 

Judging by the size of Old Bonito these settlements were not big by 

later 11th century Chaco standards, but they were considerably larger 

than contemporaneous sites across the canyon. If Bonito may be used to 

characterize these sites, there is a hint of order and regularity in 

site planning. Architecture exhibits some of the basic underpinnings 

common to all early Chaco building, but there is, in addition, more 

sophisticated engineering as expressed in two and three story structures 

and the elaborate surfacing of slab walls with plaster and sandstone 

spalls. 

Of the thirteen classic town sites extant in the mid-llth 

century, six may be considered to have had their beginnings in the late 

9th century or earlier, and three of the others may also date this 

early. This long period of occupation and a growing population is 

reflected in the increasing size of individual communities through time, 

a trait not shared by south canyon villages. 
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The points to be made are that by the early 10th century popu

lation in Chaco Canyon was divided into numerous small villages on the 

south side of the canyon and into a few large centers on the north, and 

that this trend continued through time. 

Data from the Navajo Reservoir District indicate that in addi

tion to a shift in the rainfall periodicity after 800 there was a de

creasing total annual rainfall from 800 to 102$ (Schoenwetter and Eddy 

196U: 118). This decrease in total annual rainfall and shift to a 

summer dominant storm pattern did not seriously affect population growth 

immediately, a fact attested to in the Navajo Reservoir District where 

the period from 800 to 10£>0 is considered to have been a time when 

critical permissive factors for population expansion were present 

(Schoenwetter and Eddy 196U: 128). These rainfall changes affected 

vegetation by thinning plant forms on flood plains along major drainage-

ways thereby producing additional farmland. Although the flood plains 

of large streams are most effectively used during periods of winter-

dominant rains, they can be utilized for gardens in a summer-dominant 

period until arroyo entrenching begins with loss of arable land and 

lowering of the water table. The gradual decrease in annual rainfall 

suggested for this period may have been an important factor in delaying 

the acceleration of arroyo cutting. 

In addition to main stream flood plains, side canyon drainages 

form important areas for farming, especially in periods when summer 

rains are dominant. Some slope erosion and alluvial fan building in 

side canyons is always present, but this process intensified during 

periods when summer rains produce major amounts of runoff, ^he 
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resulting type of farming is the typical akchin field "designed to 

utilize soil moisture collected from a local drainage net and concen

trated at the alluvial fan produced when flood waters dump their loads 

onto the main valley floor" (Schoenwetter and Eddy 1961;: 120). 

A.D. 1000 - ll£0 

Throughout this 13'0 years a summer-dominant rainfall pattern 

continued to influence environmental conditions on the Colorado Plateau, 

and total annual effective moisture varied with increasing or decreasing 

amounts of summer rain. Developing patterns of village and town life, 

noted for the last half of the previous period, were elaborated upon 

and then culminated during this period. The relationship between com

munity type and agricultural system became more apparent and probably 

was directly related to changing environmental conditions. During this 

time the canyon population was increased by migrants from the northern 

San Juan Ba3in, who introduced a third community type, McElmo Pueblos. 

Their term of residence was short, however, for by ll£0 most of the 

canyon was abandoned. In the following review many details of village 

and tovm community types will be omitted inasmuch as they are treated 

in Chapter £. Instead, general outlines pertinent to the relationship 

of cultural and environmental trends for the period are indicated. 

Environmental reconstruction of this period is based on limited 

data. There is a break in the pollen record in the Navajo Reservoir 

District after 1100, and material from the Chuska Valley is meager. An 

increase in arboreal pollen in the middle to late 11th century in 

several areas of the Colorado Plateau has been conceived of as evidence 

of either a reversion to a winter-dominant storm pattern (Schoenwetter 
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1967: 103) or of increased total annual rainfall exceeding several 

previous centuries, but under continued conditions of a summer-dominant 

pattern (Schoenwetter and Eddy 19614: 10l+) • The most recent interpreta

tion of the data is that of Schoenwetter and Dittert (1968; $\x) who 

note that "The summer-dominant rainfall pattern apparently continued 

through the 12th and 13th centuries." Any discussion of environmental 

conditions for this time period is hampered by a lack of basic pollen 

data, and revisions will probably be made. 

Pollen data indicate that total annual effective moisture in 

the Navajo Reservoir District and the Chuslca Valley continued to de

cline from the mid-lOth century until approximately 102$ when the trend 

was reversed and rainfall increased. Effective moisture reached maxi

mum proportions at about 10$0 in the Chuska Valley and 1100 in the 

Navajo Reservoir District. Assuming that the summer-dominant pattern 

continued through the 11th century concomitant with increased rainfall, 

one would expect accelerated processes of erosion in much of the Colo

rado Plateau if "periods of alluvial degradation are reflections of a 

summer-dominant storm pattern" (Schoenwetter and Dittert 1968: UI4). As 

noted earlier there is geologic evidence from the recent period in 

Chaco Canyon for arroyo cutting or synchronous cutting and filling 

sometime after 1000. Though the evidence is slim, this degradation in 

the canyon is viewed as supporting the postulated increase in total 

annual rainfall under a summer-dominant pattern for the 11th century in 

Chaco Canyon. Rainfall data for the 12th century are available only 

from the Chuska Valley and the Little Colorado region and they show 

variation between the two areas. In general, however, moisture values 
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in the Colorado Plateau were similar to the present (Schoenwetter and 

Dittert 1968: 510, indicating a decrease in total annual rainfall some

time after 1100. 

In summary, environmental conditions in Chaco Canyon from 1000 

to ll50 probably were characterized by a storm pattern in which winters 

•were short and the majority of rain fell during the summer in the form 

of intense, brief thundershowers. Total annual rainfall was probably 

less than today's average for the first quarter of the 11th century but 

then increased sharply exceeding the present average. This trend con

tinued until about the beginning of the 12th century at which time the 

effective moisture became similar to that of today. 

Archaeologically, the 1000-1150 period is the best known in the 

canyon, reflecting in part an inordinate interest in the large classic 

town sites. Work in these ruin3 includes Pepper's and Judd's excava

tions in Pueblo Bonito, Judd's investigations at Pueblo del Arroyo, and 

the University of New Mexico-State Museum-School of American Research 

projects at Chetro Ketl, the Chetro Ketl Talus Unit, and the Great 

Kivas of Kin Nahasba3 and Casa Rinconada. In addition, Roberts trenched 

refuse mounds at Pueblo Alto and Penasco Blanco for the National Geo

graphic Society, and Vivian cleared a portion of Una Vida for the 

National Park Service. Fortunately, a number of small village sites 

dating from the same period also have been excavated. The University 

of New Mexico sponsored work at Leyit Kin and Be sites 50 through 55 and 

57 through 59. Reports were published on the work at Leyit Kin, Be 50 

and Be 5l> and manuscripts are available on Be 52, 5U and 59. The 

National Park Service undertook salvage projects at small villages Be 
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192 and 362. There are manuscript reports on both excavations. McElmo 

Pueblos that have been investigated include Kin Kletso, reported by-

Vivian and Mathews, and Unit III at Leyit Kin. 

Reviewing the information at hand, it is apparent that community 

patterning and style, emerging in the pervious period, was fully ex

pressed after 1000. On the south side of the canyon the village phe

nomenon continued. Sites multiplied, and as Vivian and Mathews (196£: 

30) have noted "establishments of 5> to 20 rooms were almost within 

shouting distance of each other for a distance of some 20 miles." 

These same authors have placed the number of these 11th century canyon 

villages at "perhaps £0," but this estimate seems highly conservative. 

There are no fewer than a dozen villages in a small reentrant opposite 

Pueblo Bonito and east of The Gap, a situation that is repetitive in 

the western end of the main canyon. On the basis of Pierson's ceramic 

surface collection, it can be determined that at least ll|0 sites were 

occupied during the 11th century in the Monument portion of the canyon. 

It is not unreasonable to assume that by 10£0 there was a minimum of 

l£0 occupied small villages in the entire canyon. Considering the site 

density on the southern slopes of the Chacra Mesa outside the canyon, 

and along the Escavada Wash to the north, the number of villages in the 

canyon and within a five mile radius may well have reached 300. 

Topographic location of villages did not change; areas chosen 

for settlements continued to be on elevated positions above the flood 

plain but adjacent to the outwash fan3 of side canyons. Aithough site 

density is fairly constant, instances of several clustered villages and 

single isolated sites are not uncommon. Excavations have indicated 
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that while some new villages were founded in the 11th century, others 

such as Leyit Kin, Be $0, 51 and 5>9 were based upon older communities. 

Other sites show only brief occupation. In general, villages remained 

small and the average number of contemporaneously utilized rooms was 

probably close to 20. Twenty-nine rooms were excavated at Be 5>0, 17 at 

Be 192 and 20 at Be 362. Be 51, slightly larger than most, contained 

52 "rooms," not all of which were habitations or occupied contemporane

ously. Estimates of contemporaneity of occupation are difficult to 

make, especially on unexcavated sites, and the number of room3 in a 

village utilized at one time may be under 20. 

There is no typical village plan} rooms and kivas were added a3 

needed and apparently where needed. Although some abandoned sections 

may have been robbed of stone and timbers for building materials, there 

is no evidence of total razing of existing structures for the erection 

of new ones. Be 51 (Figure 16) probably best typifies this process of 

unsymmetric clustering of rooms. Unlike village plan in the previous 

period, kivas are incorporated into the room blocks, but courts are not 

present. Village architecture will be treated in detail in Chapter 5> 

but it should be noted that room size, masonry style and structural 

engineering did not change radically from the final phase at the Three-C 

Site. There is no evidence for more than two-story buildings, and 

masonry of single horizontal slabs was the constant vogue. Kivas of 

both styles were constructed and used contemporaneously, bub the Mesa 

Verde or San Juan type predominates. 

The picture that emerges is one of a large but fluctuating 

population dispersed in many small villages, a population that over 



Figure 16. Ground plan of Be 5l« 
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time was continually constructing a few new rooms on old buildings, 

establishing new communities and abandoning others entirely. Changes 

in architectural style are imperceptible and the two contrasting kiva 

types, present since at least 870, continue in contemporaneous use. 

But throughout time, despite an apparently increasing population, no 

village constantly enlarged in size to the exclusion of others. In 

addition, even though some areas have large clusters of villages, as 

near The Gap, distribution along the entire southern edge of the canyon 

was the rule. It should be remembered that the canyon nucleus did not 

comprise the only densely settled area in the region. The Escavada 

Wash generally marked the northern boundary of occupation (excluding of 

course the Chacoan settlement at Aztec), but to the south several wide 

valleys contained many village clusters similar to those found in the 

canyon. 

On the north side of the canyon the settlement pattern typical 

of the previous period - a few large towns interspersed by occasional 

small villages - continued with little change. From the evidence at 

hand it may be surmised that the inhabitants of towns, like canyon 

villages, were increasing in the 11th century. The number of towns re

mained limited, however, and this burgeoning population, with few ex

ceptions, was contained within thirteen towns most of which show long 

development in place from at least 900. Two sites, Pueblo del Arroyo 

and Wejiji, have been considered (Vivian and Mathews 1965: 109, Judd 

1959s 172) as offshoots of larger and older towns in the valley, and 

tree-ring dates and masonry styles tend to confirm this supposition. 

Eight of the towns were built within the canyon or on the mesa 
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overlooking itj five were present in outlying areas. The eight canyon 

towns were clustered in the lower seven miles of the valley - YIejiji, 

one of the latest, was the most eastern town site in the canyon. Topo

graphic location of canyon towns was predominantly on the flood plain 

and several outlying sites were also located on flood plains. 

The expansion and growth of town sites in the 11th and 12th 

centuries is marked by large-scale architectural developments re

flecting pre-planned modifications and additions to existing structures. 

In a few of the towns, such as Pueblo Bonito and Penasco Blanco, por

tions of older sections were incorporated into new additions, but in 

other sites old or original sections were apparently totally razed. 

Bannister (1965: lJ|8-9), in speaking of Chetro Ketl, comments, "The 

weight of evidence, then would indicate the earlier existence of a 

structure (or structures) which was built intermittently from the 990's 

through 1029. Its location may have been under or close by the present 

north portion of Chetro Ketl. ... it wa3 probably razed around 1038 or 

1039; no archaeological evidence of it has yet been found in the Chetro 

Ketl excavations." These additions follow a pattern in many of the 

towns resulting in a typical town plan involving a large central room 

block flanked by two adjoining wings, the latter united in front by an 

arced row of single rooms, thus forming a generalized D in plan. 

Pueblo del Arroyo is typical of this developmental plan (Figure 17). 

Dendrochronological evidence at Chetro Ketl, for example, suggests that 

the central block of rooms on the north was constructed between 1036 

and 105>U. A major building program was carried out from 1036 to 10U0 

in ground floor rooms, and from 10U3 to IOI4.7 and 1051 to 1053 in upper 
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Figure 17. Ground plan of Pueblo del Arroyo. — After Judd 

(1959: Fig. 2) 
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stories. The western wing of the building is unexcavated and undated, 

but a few rooms in the eastern wing date slightly later than the 

central room area. In addition, the eastern wing is constructed in a 

masonry style considered later than masonry in the north block, or a 

major portion of the north block. There is similar evidence at Pueblo 

del Arroyo (Figure 17) for initial construction of the central block 

followed by the side wings and completed by the front arc (Judd 1959: 5-

6). It is interesting to note that this plan is reminiscent of Old 

Bonito with its central mass of small rooms and flanking arcs of large 

living rooms and associated paired "storage rooms." 

Major building periods have been inferred from tree-ring evi

dence for several towns; 986 to 1003 at Hungo Pavi, 10?i| to 1081 at 

Pueblo Bonito and 1119 to 112U at Kin Bineola. These do not represent 

the only building periods at these towns, but times of building for 

which tree-ring data are available. On the basis of Hawley's (193U) 

correlation of tree-ring dates with masonry styles at Chetro Ketl, sub

sequently verified and modified in part by Bannister (1965s lli7-5l)> 

other large-scale additions can be postulated for several of the towns. 

At least four major styles of masonry have been identified in the 

various town sites, and all show a striking similarity between towns. 

This masonry is cored, and based on data from Chetro Ketl (Bannister 

1965: lii9) it is evident that true cored masonry was present by at 

least 1030 if not earlier in the Chaco. 

The size of these towns is best exemplified by Pueblo Bonito, 

the only completely excavated town. Jiidd's ground plan of the site 

(Judd 196U: Figure 2) shows 350 ground floor rooms, 35 kivas and two 
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Great Kivas. The northern or rear portion of the town rose at least 

four stories in height, and Judd (1961*: 22) has estimated a total of 

6£l rooms for the entire pueblo, not all of which were occupied at one 

time. The courtyard or plaza, which became enclosed late in the occu

pation of this site, is a feature of all towns. Bonito kivas are pre

dominantly in the Chaco style (28 of the 35 excavated are of this type). 

Great Kivas have been identified in several towns, and future excava

tions may indicate that these large sanctuaries are present at all town 

sites and from an early date. Those excavated at Chetro Ketl and 

Pueblo Bonito show several developmental stages, and the possible ex

istence of a Great Kiva at Old Bonito has been noted. 

There was, therefor©, a continual emphasis on population nucle-

ation on the north as compared to fragmentation on the south, and an 

indication of an incipient pan-town consciousness as expressed in simi

lar town developmental plan, widespread use of identical veneer styles 

and other architectural innovations. These trends extended even to the 

outlying settlements in southern valleys where a few typical towns (Kin 

Ya-a, Kin Bineola, Kin KLizhin) were founded and grew, seemingly always 

in conjunction with scattered villages. 

The nature of small sites on the north side of the canyon is 

not well established, but judging from the Chetro Ketl Talus Unit, Be 

5U and Be 192, all excavated ruins, it would appear that the segment of 

canyon population residing in small units in the neighborhood of the 

towns may have maintained close ties with town dwellers. There is no 

formalized plan apparent in these small sites, but masonry style is 

typical of towns, and kivas are predominantly in the Chaco style. 
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At approximately 1050 a migrant population from the northern 

San Juan Basin intruded into this dual community system and established 

a number of pueblos. Sites in the Chaco attributed to these immigrants 

include Kin Kletso, Casa Chiquita, New Alto, Tsin Kletzin, and the 

houseblo.ck adjoining the tri-walled structure behind Pueblo del Arroyo. 

In addition, Unit III at Leyit Kin is considered to be a reoccupation 

of the site by these peoples, and development of other small sites in 

the canyon probably can be assigned to this wave of new inhabitants. 

For purposes of discussion these sites are referred to as McElmo Pueb

los. Supportive evidence for an actual migration of peoples into the 

canyon at approximately 105>0 is based primarily on the lack of develop

mental stages of McElmo Pueblos in the canyon.. Vivian and Mathews (1965s 

110) report that "Excavation of Kin Kletso shows a virgin, one period 

site with no development in place. Indications are that this holds 

true for the other sites with no exposed masonry of earlier periods and 

no pottery from developmental periods present." Furthermore, the local 

manufacture of McElmo Black-on-white, a ware with prototypes in the 

northern San Juan Basin and the Mesa Verde, cannot be explained as an 

indigenous development. 

Only Kin KLetso and Unit III at Leyit Kin have been excavated, 

and data for reconstructing the cultural attributes and history of 

these settlements in the canyon are limited. Nonetheless, Vivian and 

Mathews (1965s 109-10) have based their McElmo Phase on available infor

mation from these pueblos. One problem in determining the extent of 

these sites is created by the widespread utilization of McElmo Black-

on-white, which though attributed to the San Juan immigrants, is found 
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in large quart.ities in later rooms of both villages and towns, as well 

as in sites generally classified as McElmo Pueblos. Based on the exca

vated site of Kin Kletso and surface indications at unexcavated sites, 

McElmo Pueblos appear as compact units of two or more stories with 

kivas enclosed within the house block. Both kiva types are present at 

Kin Kletso, but Great Kivas are not associated with the pueblos. Mason

ry is cored, but consists primarily of two layers of facing stones. 

The predominant veneer is "dimpled" loaves of soft sandstone chinked 

with small spalls; actual banding for design effect is rare. 

To place these three community types in environmental and cul

tural prespective, the data given for the 1000-11^0 period are integrated 

and summarized. It was determined previously that by the early 10th 

century there was good evidence for developing village and town pat

terns in the canyon. A correlation between land and drainage forms, 

agricultural systems, and community type was drawn, and social impli

cations derived from the correlation of community population size and 

type of agricultural system were suggested. These community patterns 

continue throughout the 10th century. 

At 1000 the canyon population was probably increasing, and the 

environment was relatively stable despite a postulated decline in annual 

rainfall. The reduction in rainrall, and hence runoff, probably cur

tailed arroyo cutting, permitting continuation of agriculture on the 

broad flood plains of the canyon bottom. Similarly, akchin farming 

very likely was not seriously disturbed. Although Bannister (1?6£: 200) 

notes renewed building after 990 at Chetro Ketl and Hungo Pavi, only a 

few dated tree-ring specimens are involved. Construction in town sites 
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is not well documented during the early 1000's, and it may be that such 

activity was limited. On the other hand, few portions of early build

ings have been excavated or for that matter may still exist. If Chetro 

Ketl is typical, sections of many towns dating from the late 10th and 

early 11th century may have been razed. It is primarily an assumption, 

therefore, that building activity continued at a moderate rate during 

the early 11th century. A change in pace may have occurred about 102£, 

however. 

By the end of the first quarter of the 11th century there was a 

sharp increase in precipitation on the Colorado Plateau. Moisture 

values during this wet period surpassed present conditions, and consid

erably more water was present than during the period from approximately 

975 to 1000. As noted earlier, this increased rainfall persisted in 

the Chuska Valley until about 10£0 and in the Navajo Reservoir District 

for an additional $0 years. It is conjectured that this rainfall in

crease in Chaco Canyon created erosional problems. If the preceding 

J>0 to 1$ years had been drier than normal, vegetation was probably re

duced on the valley floor and in major side canyons. Conditions of 

significantly increased rainfall and rapid runoff, following this dry 

period, could have produced a cycle of erosion, especially during a 

period of summer-dominant rainfall. Bryan (I9£lj: 35) has determined 

that Chaco Canyon was cut by an arroyo system including not only the 

main channel but laterals as well, and he has referred to this arroyo 

as the "post-Bonito channel," noting that "late Bonito potsherds on the 

bottom of it identify the channel with the final years of Pueblo Bonito 

or even later" (Bryan 195>U: 3h). Elsewhere, he remarks that potsherds 
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from the channel "included some of the latest varieties of pottery made 

in Pueblo Bonito and were, according to Mr. Judd, produced somewhere 

around A.D. 1100" (Bryan 195>Us 33). The presence of late potsherds in 

this arroyo need not signify the recency of its cutting, for presumably 

potsherds in the bottom of an entrenching arroyo would date from ini

tial aggrading not cutting. It may be therefore, that the arroyo sys

tem was cutting during occupation of Pueblo Bonito in the 11th century, 

not later. 

If an arroyo was entrenching its detrimental effects were not 

immediately experienced for there is no indication that the canyon was 

being abandoned in the 11th century. More croplands may have been 

available as a result of increased moisture, contributing to population 

growth through immigration and possibly a greater local birthrate. At 

the same time the cultural tempo was heightened. This may have come as 

a result of influence from immigrants, the benefits of an assured and 

increased agricultural harvest, or may represent the culmination of 

trends inherent in canyon social systems for several centuries. What

ever the cause, the expression of this cultural vigor was most pro

nounced in the towns. „ 

There is dendrochronological evidence that some type of con

struction was underway in all towns during the 11th century. Where a 

number of tree-ring specimens have been collected, such as at Pueblo 

del Arroyo, Pueblo Bonito, and Chetro Ketl, major building cycles or at 

lea3t the cutting of trees for building, can be determined. 

Date clusters throughout the 11th century, some of them 
synchronous and others overlapping in time, suggest a period 
of continuous building activity. One of the more striking 



128 

relationships of the 11th century is seen in the fact that the 
major Chetro Ketl cluster, extending from 1038 to IOJjU, is 
immediately followed by the major Pueblo Bonito cluster of 
10^5 to 1082. ... A final surge of activity apparently took 
place from about 1100 to 1110, with the last defined cluster 
occurring at Kin Kletso from 1123 to 112U (Bannister 1965: 200). 

Despite references to major building periods in towns, no one 

has attempted to determine accurately how extensive these additions 

were. This reflects a lack of selective excavation in a number of 

town3 together with a dearth of tree-ring samples from many of the 

sites. Data from the south wing of Pueblo del Arroyo (Figure 17) do 

suggest that it may have been built in a short span of years. This 

wing contains 33 ground floor rooms and one large kiva. There are llj. 

tree-ring dates from seven rooms along the southern side of the wing. 

The dates range from 1092 to 1105j none are cutting dates and most are 

listed as variable, a fact that may indicate a tighter cluster of dates. 

In addition, portions of the southern wing presently rise to three sto

ries. Tree-ring specimens from del Arroyo are designated by room only-

not floor. It has been discovered at Chetro Ketl (Bannister 1965: l5l) 

and Kin Kletso (Bannister 1965: 171) that construction of sizeable bot

tom story sections in towns was followed a few years later by second 

and third story additions. This procedure is verified by Judd's dis

covery of the Northeast Foundation Complex at Pueblo Bonito, "a complex 

of mud-and-stone foundations never built upon but intended for an ad

dition that would have doubled the ground area of Pueblo Bonito" (Judd 

lp6h: ll*3). It would appear, therefore, that first story additions of 

several dozen rooms were probably constructed as single units at one 

time, followed by upper tiers a few years later. This helps to support 

the thesis of major building periods in town sites. 
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Evidence of community-wide construction also is present in the 

development of Great Kivas, not only within towns but as isolated 

units. When present outside towns, as for example Casa Rinconada and 

Kin Nahasbas, the form, style, and engineering of the structures imply 

construction or direction of construction by townsmen, for they dupli

cate the excavated Great Kivas of Pueblo Bonito and Chetro Ketl. At 

least a half dozen of these isolated kivas are known from the Chaco-

all usually associated with clusters of villages. Manpower available 

in towns also was diverted into many less spectacular, but nonetheless 

major accomplishments. Thus, a large detatched section of cliff behind 

Pueblo Bonito, appropriately named Threatening Rock, was braced at the 

base with masonry and pine supports in an effort to prevent its top

pling onto the pueblo (aboriginal concern was well founded for this 

gigantic slab fell on January 22, l?Ul and destroyed 23 ground floor 

rooms in the pueblo). Wide stairways were cut into native sandstone 

for ascending the cliffs at many of the towns, and the refuse mounds at 

Pueblo Bonito were walled to contain the accumulating rubbish. 

Coincident with these community enterprises were town projects 

in the canyon and in outlying areas that imply a developing need to 

cope with a changing environment. Throughout the canyon and in several 

southern valleys there are elaborate water control systems designed to 

capture and control runoff following torrential summer rains. The 

dating of these systems is tenuous, but their construction certainly 

had started by 10^0 and more than likely 50 years earlier. Channeling 

of summer runoff may have been necessary prior to 1000 to adequately 

protect and yet water fields in the main canyon flood plain and the 
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major northern tributaries, and such checking probably was done with 

simple earthworks. With the marked increase in annual rainfall at 

approximately 1025 that resulted in abundant and rapid runoff and led 

eventually to erosion of canyon bottomlands, more substantial structures 

were needed, and as is evident from their remains, were constructed. 

It is probable that prior to the period of increased rainfall, diver

sion of water to fields was the most important factor in canyon flood-

water agricultural systems, but during the period of abundant annual 

moisture, control of water probably became more important. The dif

ference lies in the quantity of water and its usefulness. Adequate 

water that can be collected and channeled to fields is beneficial, but 

once the amount increases to a point where it -threatens fields and sys

tems for watering them, some energy must be expended in controlling as 

well as diverting and channeling water. Some credence is lent this sup

position by the size and complexity of water control systems associated 

with town sites in the 11th century. 

There is additional evidence for assuming that increased rain

fall and resultant heavy runoff was creating problems for canyon 

dwellers. Pueblo del Arroyo lies near mid-valley and is directly op

posite The Gap, a primary source of runoff draining into the canyon. 

Although destroyed today, Jackson (1878: Plate LIX) indicates on his 

map of the site a detatched wall south of Fueblo del Arroyo facing The 

Gap and extending the full length of the pueblo and beyond. Huntington 

(191U: 82), reporting this same wall, noted that it was two feet in 

height, over 100 feet long and was buried under the canyon alluvium. 

Judd (19J>9: 120) has interpreted this wall "as a means of diverting 



131 

contemporary floodwaters away from the village." After witnessing run

off from The Gap following severe summer storms, I consider this inter

pretation correct. He (Judd 1959: 120) also notes that a similar wall 

extending out into the canyon from Pueblo Bonito may have served this 

same function. 

Despite these attempts to curb the detrimental effects of too 

much water in an unuseable form, the modus operandi of a sizeable popu

lation bent on undertaking expansive construction programs contributed 

to the eventual demise of the canyon communities, ^he abandonment of 

flood plain cropland as a result of salts impregnation, and the clear

ing of additional farms led to a reduction of soil cover, exposure of 

more land to runoff, and accelerated erosion. Vivian and Mathews 

(1965: 111) have estimated that the number of trees (predominantly 

Ponderosa pine) cut and used in construction of Chetro Ketl was over 

5000, and considering the canyon as a whole, "A conservative estimate 

of the number of trees cut for construction throughout the 11th century 

would be perhaps 75,000 to 100,000." What is more important, as these 

authors point out, is the fact that the pine harvested were not mature 

trees but young growth "whose removal might have accelerated recession 

of the forest border and increased the runoff from seasonal rains" 

(Vivian and Mathews 1965: 111). Although generally overlooked, there 

was also a need for firewood in all canyon communities - considering 

the frigid winters in the Chaco, great quantities of firewoodl It is 

reasonable to state that the Chacra Mesa has not yet recovered ecologi

cally from human exploitation of its timber and minor wood resources in 

the 11th century. Density of mesa cover is in direct proportion to 
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density of sites, and the western or lower seven miles of the mesa 

contain virtually no trees today. 

The elaboration of some aspects of the cultural system visible 

in the 11th century towns is not as apparent in canyon villages. Den

drochronology and ceramic dating verify the continuation of village 

life into the 12th century (three cutting dates of 1110 have been ob

tained from Be $9 (Bannister 1?6£: 13^)) but in plan, structural com

plexity, engineering, and architectural style, these villages remain 

essentially undifferentiated from their 10th century antecedents. 

Great Kivas are only rarely present, are not associated with any par

ticular village, and are the creation of town dwellers. There is, 

furthermore, no indication that water control systems were necessary or 

constructed. Presumably the increase in runoff initially was correla

tive with an increase in alluvial fan building in the south canyon re

entrants providing larger farm plots, which because of annual soil de

posits reduced the problems of salts impregnation common to the flood 

plains. The fans at the mouths of these reentrants were not immune, 

however, to erosion by lateral arroyos from the main channel. Even 

though these areas may have withstood the effects of erosion longer 

than the main canyon flood plain, they nonetheless eventually would 

have become entrenched with resultant loss of water and alluvium to 

lateral arroyos, thereby destroying the fan building process. 

The relationship of McElmo Pueblos to towns and villages is not 

entirely clear. The establishment of these colonies, probably sometime 

between 1025 and 10£0, would have coincided with the initial benefits 

of an increased annual moisture and the florescence of town sites. 
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Vivian and Mathews in discussing the excavation of Kin Kletso, a McElmo 

Pueblo, summed up the cultural impact of these migrants. 

These site intrusions into Chaco Canyon may have been the 
means of introducing McElmo Black-on-white pottery into the 
area in the lO^O's and 1060's. If this is the case, then 
the local ceramic tradition persisted strongly with the 
continuation of Escavada, Gallup, and Chaco Black-on-whites. 

In the field of architecture and town planning, the intrusion 
of these sites caused no break in activities among the larger 
towns and neither halted nor gave added impetus to local 
developments (Vivian and Mathews 1965: 110). 

There is no indication that the inhabitants of these pueblos were in

volved with systems of water control, although this possibility cannot 

be ruled out. The varied topographic locations of these sites may 

suggest that a variety of farming systems was in use, and for that 

matter may have been necessary if much of the canyon were already under 

cultivation. The widespread acceptance of a ceramic type ostensibly 

introduced or at least popularized by these migrants implies integra

tion of some type into existent canyon systems. The extent and nature 

of this integration and its implications have not been considered fully 

by students of the Chaco nor can they be dealt with here. 

As contrasting as these canyon communities were, especially in 

regard to settlement plan, probably agricultural systems and possibly 

social organization, these contrasts did not serve any one particular 

type of community, to the exclusion of the others, for maintaining a 

permanent foothold in the canyon. Vivian and Mathews (1965: 111) re

mark, "The forces that caused abandonment of the Chaco area acted with 

equal vigor upon the total population. The large classic towns, the 

small Hosta Butte villages, and the intrusive McElmo Phase towns were 

all seemingly abandoned at about the same time." A final period of 
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building activity has been identified in several town sites in the 

first decade of the 12th century, and minor repair work was carried out 

at Pueblo Bonito, Pueblo del Arroyo and presumably other towns until 

approximately 1130, after which time construction ceased in the towns. 

The final construction date for a village site is 1110 at Be 3>9. The 

McElmo Pueblos of Tsin Kletain and Kin KLetso have timbers associated 

with building dated at 1111 and 1121; respectively. 

It is speculated that abandonment was triggered by a decrease 

in summer rainfall registered for the Chuska Valley sometime after 105>0 

and in the Navajo Reservoir District at approximately 1100. Schoen-

wetter and Dittert (1968: $h) have remarked that moisture values on the 

Colorado Plateau in the 12th century were similar to those of today. 

Assuming that arroyo cutting began in the 1000's in Chaco Canyon, a 

drop in the water table eventually would have resulted. As long as 

annual moisture values remained high, providing sufficient soaking 

water to penetrate the flood plain and make up for the loss of a lower

ing water table, vegetation would not be seriously effected. Once 

total annual moisture was reduced, though, ground water, without sur

face replenishment, would have been lowered. Sufficient ground water 

is an absolute necessity for cultivation under a summer-dominant storm 

pattern because of decreased winter moisture reserves. Although other 

factors may have been responsible in part for abandonment of the canyon, 

it would appear that agriculture may have become precarious as a result 

of a lowered water table, destructive summer runoff, and erosion of the 

flood plain and alluvial fan3. 
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In summary, developing patterns of town and village life pres

ent in the canyon since the early 10th century, and probably before, 

achieved maximum expression during the 11th century. Though villages 

may have increased in number, there was little elaboration of cultural 

content especially in the realm of community architecture. Towns on 

the other hand increased in size and complexity, and there is some sug

gestion of an inter-town consciousness. At approximately mid-llth cen

tury a third community type, McElmo Pueblos, was introduced into the 

canyon with little apparent effect on the long-resident town and vil

lage settlers. The developmental peak of cultural systems in the can

yon corresponds with an increase in annual moisture, and it may be 

presumed that there is some correlation between these two events. The 

benefits of this increased moisture was short-lived, however, for under 

summer-dominant storm conditions more summer rain eventually led to 

erosion of arable land, destruction of alluvial fans and lowering of 

the ground water level. The construction of major water control sys

tems for coping with this problem was not sufficent, and the canyon was 

simultaneously abandoned by residents of all three community type3 some

time after the first quarter of the 12th century. Apparently no type 

of agricultural system could be utilized profitably in the canyon to 

support a large population. A few small groups continued to live in 

the canyon after 11$0, but they represented only remnants of the earli

er population. 

Post - A.D. ll£0 

The route or routes taken by the departing Chacoans and the 

areas chosen for resettlement are of limited importance to-the problems 
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of cultural variation considered in this thesis. Movement to the east 

is the most evident. 

In the area on the Chacra Mesa, to which we believe a part 
of the Chaco population moved, are numerous small sites, 
none of them excavated, but whose pottery is primarily the 
Chaco variety of McElmo Black-on-white. The sites are scat
tered and are near small park-like openings in the pinyon/ 
juniper cover that would have furnished farm plots. These 
sites show no development in place and no earlier pottery 
types. These are virgin sites in a new location (Vivian and 
Mathews 196£: 112). 

These sites are estimated to contain 10 to 20 rooms, and none give 

evidence of a long period of occupation. They are at an elevation of 

at least a thousand feet above the bottom of Chaco Canyon and as noted 

are in a zone of Upper Sonoran forest cover. This mesa top area could 

be expected to receive more moisture as a result of increased elevation-

probably enough of an increase to make dry farming possible. 

Although the canyon was primarily abandoned after 115>0, there 

was some sporadic occupation for approximately a hundred years by limi

ted groups residing in small compact units that were probably similar 

to those on the Chacra Mesa. Be 236, a small excavated site near the 

center of the canyon floor, was estimated on the basis of ceramics to 

have been occupied from 1150 to the early 1200's. Regarding this site 

Vivian and Mathews (196$: 112) note, "It demonstrates the almost com

plete change from Chaco Black-on-white to the carbon paint McElmo and 

Mesa Verde style of decoration. It also illustrates a Chaco style kiva 

with a low bench holding low bench pilasters, which were later remodeled 

to tall, roof-height Mesa Verde masonry pilasters." 

After 12|?0 there was a brief occupation of the canyon by mi

grants from the Mesa Verde. Sections of several Chaco towns were 



temporarily inhabited by these people, and a few new small sites were 

built. By 1300 this group had left the canyon and shifted to high 

fortified buttes on the Chacra Mesa. These fortified sites were oc

cupied for 50 to 100 years but by ll|00 the Chacra Mesa, like Chaco 

Canyon, was completely deserted and remained so until Navajo-Refugee 

settlers spread into the region in the 18th century. 



CHAPTER 5 

TOWNS AND VILLAGES 

It has been indicated that excavation and survey of prehistoric 

sites in Chaco Canyon and its immediate environs have revealed differ

ences in the appearance, form and condition of various elements general

ly associated with a basic Anasazi-Pueblo cultural pattern. For 

example, stone pueblos constituted the primary habitation unit in 11th 

century Chaco, but differences in plan and architecture of contempo

raneous units were marked. These differences were interpreted as mani

festations of cultural variation on a single theme. Inasmuch as 

variation was most apparent in settlement plan, site layout, and archi

tecture, it seemed appropriate that the three most obvious manifesta

tions of variation should be identified in terms reflecting their 

individual communal aspects. Contrasting sites have been regarded, 

therefore, as representing three different community types - Towns, 

Villages, and McElmo Pueblos. 

This is, to my knowledge, the first time that these terms have 

been applied and used consistently in describing and discussing the 

several expressions of cultural variation in the Chaco. As has been 

noted, different types of canyon sites have been recognized for many 

years and have been designated as towns, villages, pueblos, talus houses, 

great communal houses, small house ruin3, large and small house pueblos, 

and a variety of other occasionally applied names. But these terms 
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have been used interchangeably, or as in Vivian and Mathews' (196%) 

Kin Kletso report, one term, town, though consistent in reference, has 

been used in regard to two of the community types identified above 

(Towns and McElmo Pueblos). 

Participants in the 19%% Society for American Archaeology Semi

nars in Archaeology defined community as "the largest grouping of per

sons in any particular culture whose normal activities bind them 

together into a self-conscious, corporate unit, which is economically 

self-sufficient and politically independent" (Meggers 1956: 133)• Thus, 

community incorporates the concepts of place and of a resident group of 

people sharing a common organization or interests and living under the 

same laws or regulations. This is important to note because although 

the most apparent distinctions between Chaco communities lie in a 

contrasting architecture and site plan, Towns, Villages and McElmo 

Pueblos are not terms restricted to and based solely on structure types 

in the canyon. This notion may have been generated earlier, for in the 

historical development of these three types from their earliest identi

fiable forms in the canyon to their simultaneous disappearance by 1200, 

differences between communities were described largely as variations in 

site plan and architecture. It may develop, for instance, that a com

munity's size and plan are not absolute criteria for its inclusion in a 

particular community typej many small sites on the north side of the 

canyon may not, for example, represent the same cultural system as 

found on the south. Furthermore, the dissimilarity between Kin Kletso 

arid Unit HI at Leyit Kin suggest that McElmo Pueblos come in a vairiety 

of architectural forms. 
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When used hereafter, the term community refers to a total 

distinct cultural system, not simply diversity in site plan and type of 

architecture. This concept of community has been defined previously 

(Meggers 1956: 13U) as "community pattern," which is "The organization 

of economic, socio-political, and ceremonial interrelationships within 

a community, and is largely synonymous with 'culture complex'." 

Only two Chacoan communities, towns and villages, will be con

sidered in more detail and broader prespective in the following pages. 

McKLmo Pueblos will not be further treated in discussion of cultural 

variation in Chaco Canyon. Justification for the elimination of McElmo 

Pueblos is based on the following grounds. Most importantly, investi

gation of cultural variation in Chaco Canyon is undertaken not so much 

as a means for reconstructing the culture history of the area, as it is 

a means for utilizing a methodological approach for determining the 

significance of various factors postulated as effective in shaping 

cultural systems that have been interpreted from the archaeological 

data. Logically, the investigation of a single community type would 

have relevance and validity under the above premise. If investigation 

of more than one community type would serve not only this end, but con-

tribute some insight into the process of culture history as well, it 

would seem appropriate to pursue such an approach. It has been noted 

consistently that the patterns of town and village life appear to be of 

equal antiquity in the Chaco, dating back to the early 10th century and 

possibly before. There is no sharp break in the evolution of these 

systems until both disappear from Chaco Canyon in the middle to late 

12th century, so that continual progression of both is presumed. The 
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McElmo Pueblo pattern, on the other hand, is almost certainly an in

trusion and short-lived in the Chaco, spanning little more than one 

hundred years. The culture history of Chaco Canyon, therefore, is 

primarily the history of towns and villages, and it is probable that 

the most significant intercultural relationships were those between 

these two community types. 

The cultural impact and influence of the McElmo Pueblo tradi

tion on the indigenous town and village patterns has not been measured 

and constitutes a separate problem for investigation. Vivian and 

Mathews (1965) have postulated that the influx of migrants from the 

northern San Juan Basin did not effect much change in the existent pat

terns in the canyon, but few McElmo Pueblos, or sites representative of 

Vivian and Mathews' McElmo Phase have been excavated. The hypotheses 

and tests presented in Chapter 6 are formulated on the assumption that 

the cultural systems characteristic of towns and villages in Chaco 

Canyon were not radically altered by the intrusion of a third community 

type into the canyon late in the period of their development. Eventual 

investigation may prove this assumption false, but it is felt that 

questions relating to intercultural relationships in the canyon may be 

more profitably considered through initial inquiry into those systems 

with the longest tenure. 

Therefore, the following discussion is limited to towns and 

villages and is based on the postulate that community variation noted 

in Chaco reflects different cultural systems. While this assumption is 

basic to the development of hypotheses and tests in Chapter 6, it 

should be stressed that it is only an assumption. It could be advanced 
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with equal plausibility that the archaeological remains of towns and 

villages evince a single stratified cultural system, and that the two 

contrasting site types represent specialized centers and their depend

ent satellites. 

Discussion of the Simple Nuclear Centered type of community 

patterning by the members of the 1955 Seminars in Archaeology has rele

vance to the alternative interpretation of the Chaco data noted above. 

This community type, one of seven primary types distinguished by the 

Seminar, was represented ethnographically by the modern Southwestern 

Pueblos and archaeologically by the Pueblo III period pueblos in the 

Southwest. Seminar participants noted that there were two subtypes of 

Simple Nuclear Centered communities: the "undifferentiated," in which 

"the village becomes permanently sedentary and the community is inde

pendent and self-sufficient," and the "differentiated" wherein "several 

population aggregates join forces to support a center, which links them 

together and provides market and ceremonial services. The satellite 

communities are inhabited by primary producers and the nucleus is not 

self-sufficient" (Meggers 1956: ll|l). It was noted, however, that "The 

center is not strikingly differentiated in content from its satellites 

except when its character is primarily ceremonial" (Meggers 1956: ll|l). 

Seminar members further stated that "Although undifferentiated centers 

tend to concentrate the population in relatively isolated clusters ... 

most Simple Nuclear Centers have satellites (farmhouses, hamlets, vil

lages, etc.) that tend to eliminate unoccupied intervening regions. 

The physical arrangement of the center is patterned or partly planned" 

(Meggers 1956: lii2). 
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It is clear that both types of Simple Nuclear Centered com

munities constitute one "community pattern" which, it was noted, the 

Seminar considered to be largely synonymous with cultural complex. 

Therefore, in this scheme the differentiated community, consisting of a 

center and its satellite villages, like the undifferentiated community, 

would comprise one cultural complex or a single cultural system. Pre

sumably, the differentiated community, as defined by the Seminar, would 

represent a ranked or stratified system. 

These distinctions are made because villages in the Chaco have 

at times been referred to as satellites to the towns, and towns have 

been referred to as centers (Vivian and Mathews 1965s 109 > llli). In 

addition, the development of town-type Great Kivas in village settle

ments, and possible village-town cooperation on water control systems, 

has been suggested as evidence of inter-community integration. In the 

following pages the possibility of some form of integration between 

towns and villages is acknowledged, but is viewed as inter-community, 

not intra-community. Thus, both villages and towns are regarded as 

having been permanently sedentary, independent and self-sufficient. In 

other words, it is assumed that towns and villages in the Chaco repre

sent two undifferentiated community patterns, or two community types 

with different cultural systems, which may have had some integrative 

ties. This postulate will form the basis for the formulation of 

hypotheses and tests in Chapter 6. -

Before data can be presented supporting the heterogeneity of 

town and village cultural systems, one final but significant problem 

must be explored. The archaeological record has revealed the 
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contemporaneous presence of two contrasting site patterns in the 

canyon, and these patterns are assumed here to represent two distinct 

cultural systems. Do all late small sites in Chaco Canyon conform to 

the village system, however? Town sites such as Pueblo Bonito, Chetro 

Ketl and Pueblo del Arroyo, and major EcElmo Pueblos like Kin Kletso, 

Casa Chiquita and New Alto are unquestionably distinctive and leave no 

doubt as to their community type. I'his is not the case with small un-

excavated sites in the canyon, and it legitimately may be asked if some 

of them do not conform more closely to the town pattern than they do to 

the village pattern. 

In order to convey the distinctiveness of these two patterns it 

has not been uncommon to overstress the canyon division of sites - a 

few large communal towns on the north and many small villages on the 

south. Vivian and Mathews (1965: 108) state "Also in the canyon ... 

were small villages typified by Bc-%0 and Bc-5l. In the canyon they 

were generally concentrated on the south side and largely clustered 

across from Pueblo Bonito and Pueblo del Arroyo." Kluckhohn (1939: 15>8) 

remarks "The very circumstance that the 'small house sites' seem to be 

almost entirely on the south side of the canyon would itself appear to 

be significant." This same opinion has been expressed in Chapter 1;. 

But do the data confirm this position? 

Pierson (19U9) reported 201 small sites in the Monument portion 

of the canyon. Excluding sites presumed to date only before 1000, and 

those known not to be habitation sites, 12*1 small late sites are listed 

for an eleven mile stretch of the canyon extending from Shabik'eshchee 

Village on the east to Penasco Blanco on the south. Initially, two 



impressions are gained from the small site density map (Figure 18). 

One is that these sites are not restricted to the south side of the 

canyonj within the Monument section Ij8 small sites post-dating 1000 are 

present on the north side of the canyon, and 93 are on the south. The 

other is that by far the greatest clustering is in the area between the 

two breaks in the Chacra Mesa, the Mesa Fahada break and The Gap, and 

most of the north canyon small sites occur in the vicinity of Chetro 

Ketl and Pueblo Bonito. Density of towns is also greatest in this area. 

Although there are almost twice as many small late sites on the 

south, it is evident, nonetheless, that this type of site is not un

common on the north side of the canyon. Three north canyon ruins 

listed as habitation sites by Pierson have subsequently been identified 

as water control structures, but certainly the majority of the sites 

represent house units. The crucial question is - can community affili

ation be determined for these small sites on the north? It is signifi

cant to note that references to village sites in the canyon, and 

descriptions of the village cultural system, invariably are made on the 

basis of the excavated south canyon sites, despite the fact that some 

small sites have been excavated on the north. Clearly, the latter 

sites do not conform well to either community type and the most expedi

ent way of dealing with them has been to ignore them. Four dozen sites 

cannot be easily forgotten, however. The few excavated small sites on 

the north may not be representative of all, but they form the only 

basis for discussing community status of habitation units on the north, 

and for determining whetbr in fact a north-south canyon community 

division exists. 
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It is difficult to determine accurately how many small McElmo 

Pueblos are included in the total number of late sites. Of the lljl in

volved, 120 had predominantly late Chacoan ceramics (Chaco, Gallup and 

Escavada Black-on-whites), but 73 of these sites also contained some 

percentage of McElmo Black-on-white or minor amounts of Mesa Verde 

Black-on-white. In only 21 small sites was the dominant type McElmo 

Black-on-white, but all 21 also had associated Chacoan ceramics. These 

"McElmo" sites were equally divided on their location in the caryon; 11 

were present on the north, 10 on the south. As noted above, the pres

ence of McElmo Black-on-white st a site does not necessarily imply 

occupation by late migrants from the northern San Juan Basin, and 

architectural style is probably a more secure indicator of community 

type than dominance of ceramic type. Albeit most of these sites are 

unexcavated or have no exposed masonry, so that for the purpose of dis

cussion it is presumed that the 120 small sites showing a predominant 

percentage of Chacoan ceramics recorded by Pierson are not McElmo 

Pueblos. 

It is more difficult to determine, however, how many of the 37 

small sites on the north side of the canyon that are not McElmo Pueblos 

conform to the "village community pattern," presumably represented by 

83 south canyon small sites. Of the mass present within the immediate 

vicinity of Chetro Ketl and Pueblo Bonito, four have been tested or 

excavated. Other than the late Headquarters Site (Vivian and Mathews 

1965: 8l), these four are the only small habitation units excavated on 

the entire north side of the canyon. From east to west they ar9: Be 

192 located approximately one-half mile east of Chetro Ketl, Be Sh 
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found a quarter of a mile east of Chetro Ketl, Talus Unit No. 1 situ

ated behind Chetro Ketl, and Hillside Pueblo bordering Pueblo Bonito 

on the east. 

Hillside Pueblo probably represents a McElmo occupation. The 

site was only trenched, but Judd (1961*.: 11*6-7) determined that it was 

late on the basis of ceramics ("proto-Mesa Verde" or McElmo Black-on-

white), and the masonry (Judd 1961;: Plate 1*7j Upper) is similar to 

that found in McElmo Pueblos. Stratigraphically, six outside fire 

boxes associated with the Hillside Pueblo overlay a portion of the 

Northeast Foundation Complex, which represents a late development at 

Pueblo Bonito, so that this site may post-date the major occupation of 

Pueblo Bonito. 

The remaining three sites are located on the talus slopes in 

the vicinity of Chetro Ketl and may be small units constructed by town 

dwellers. Talus Unit No. 1, behind and to the northwest of Chetro Ketl, 

was almost totally excavated by the School of American Research-

University of New Mexico from 1933 through 193£* and again in 1937* but 

only three brief preliminary reports are available on these excavations 

(Woods 193Ui 193$3 1937). Drawing on the meager information at hand it 

is apparent that the major portion of this basically rectangular struc

ture was constructed of cored and veneered masonry, and that the Chaco 

style kiva was present. Woods (1937s 322) reports that one such kiva 

was later remodeled into a San Juan type. The building is constructed 

against the cliff edge, is compact, and additions do not appear hap

hazard but planned, contained and orderly. The excavator's descrip

tions of ceramics recovered are too incomplete to determine types 
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represented. A number of tree-ring specimens have been obtained from 

this site, but Bannister (1965: 195) notes that "the only inference to 

be drawn based on the tree-ring data from Talus Unit No. 1, is that the 

pueblo was probably built, occupied, and repaired during the 11th 

century." 

Be 5U, excavated in 19^1 by Ripley P. Bullen for the University 

of New Mexico, contained four rooms and three kivas, and Bullen (l9hl: 

U) reported that there may have been an additional four rooms. Two 

of the kivas were basically Chacoan in type, while the third was only 

partially cleared and no features were located in the area exposed. 

The masonry was cored, and Bullen (19^1: U6) equated it with Type II at 

Chetro Ketl. Chaco, Gallup and Escavada Black-on-whites were the major 

decorated wares present, although a small percentage (2.1) was McElmo 

Black-on-white. In summing up the excavation, Bullen (l9l|l! hi) re

marked, "In this connection it is well to point out that Talus Unit 

Number 1 which has a masonry type like that at Be 5U is also similar in 

other ways." 

Be 192 (Maxon 1965) on the west side of a rincon up-canyon from 

Chetro Ketl, is rectangular in plan, is built against the cliff edge 

and contains 3 kivas and at least 20 rooms. This ruin is similar to 

the Chetro Ketl Talus Unit No. 1 and Be 5h in masonry style and kiva 

type, and like the Talus Unit, is compact. Ceramics recovered were 

predominantly Chacoan. The one very variable tree-ring date recorded 

for this site was 110U (Bannister 1965s 135). 

In summary, none of the four small sites excavated on the north 

side of the canyon are similar in plan or architectural style to 
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excavated villages on the south. The one site tentatively identified 

as a McElmo component may be expected to differ from typical south 

canyon villages such as Be %0, but the three north canyon talus units 

present a different problem. Architecturally, these three excavated 

sites do not conform to the village pattern; the units are usually com

pact, the masonry is cored and veneered, and there is a preference for 

the Chaco type kiva. But can they be considered extensions of towns? 

Overreliance on masonry type and architectural style for assignment of 

these few sites to a community type is admittedly hazardous, but on the 

other hand, no site exhibiting village architecture and plan, or lack 

of plan, has been excavated on the north side of the canyon. Nor have 

talus units similar to Be 192 and the Chetro Ketl Talus Unit No. 1 been 

identified through excavation on the south. 

I will assume, therefore, that the village pattern in Chaco 

Canyon is best represented by south canyon small sites, and descrip

tions of villages in the following pages are based only on unexcavated 

and excavated small sites bordering the south side of Chaco Canyon. 

Furthermore, it is assumed that non-HcBLmo units on the north probably 

are extensions of the town pattern. Whether this will hold true for 

all north canyon small sites can only be tested in the future through 

excavational sampling. 

If it is acknowledged that large town sites have smaller proxi

mal units, can they continue to be considered undifferentiated simple 

nuclear centered conmunities? The answer is unquestionably yes if in 

a differentiated community "The satellite communities are inhabited by 

primary producers and the nucleus is not self-sufficient" (Meggers 1956: 
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1 )|l) j for no such arrangement is presumed for the Chacoan towns and 

their "satellites." On the other hand, a town may link several small 

talus units and provide some ceremonial services and possibly even 

craft distributional services, but even so each town is conceived of as 

a "self-sufficient" entity. The conclusions reached earlier, therefore, 

that towns and villages in the Chaco represent two undifferentiated com

munity patterns, or two community types with different cultural systems, 

have not been changed. 

Evidence supporting the concept of distinct town and village 

community types are presented below in several categories such as com

munity plan, site plan, and architecture. Inasmuch as both patterns 

appear to have reached their peak of development in the canyon between 

1000 and 1150, the data presented are drawn from sites or levels in 

sites that fall within this period. The contemporaneity of these two 

community types, postulated in Chapter 1 and enlarged upon in Chapter 6, 

also will be reviewed in the latter part of this chapter. Although the 

contemporaneous occupation of the canyon by peoples representative of 

two contrasting cultural systems is no longer seriously in question, 

the basis of this postulate will be indicated again to insure the 

validity of the community types. 

Evidence for Town and Village Community Types 

Community Plan 

Community plan refers to both cultural and environmental as

pects, and includes the spatial relationship of a particular community 
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type to similar communities, to contrasting communities, and to topo

graphic features of the natural surroundings. 

Towns. Thirteen towns have been identified in the Chaco. 

These include Penasco Blanco, Pueblo del Arroyo, Pueblo Bonito, Old 

Alto, Chetro Ketl, Hungo Pavi, Una Vida, and Wejiji within or over

looking the canyon (Figure 13), and Pueblo Pintado, Kin Bineola, Kin 

KLizhin, Kin Ya-a and an unnamed town located on the Escavada Wash in 

outlying areas. In addition, the Aztec Ruin, soma $0 airmiles north of 

Pueblo Bonito, is a classic example of a Chaco town. 

Considering the extent of the area over which towns are found, 

there is a pronounced clustering of these communities in Chaco Canyon, 

and within a limited portion of the canyon (Figure 13). The distance 

from Penasco Blanco, at the confluence of the Chaco and Escavada Washes, 

to Wejiji, just east of the Mesa Fahada break and Gallo Canyon, is al

most nine miles - an area containing six canyon bottom towns and two on 

the mesa top near the canyon edge. Within this nucleus, Chetro Ketl, 

Old Alto, Pueblo Bonito and Pueblo del Arroyo all lie within three-

quarters of a mile of one another. None of the outlying towns cluster. 

Pueblo Pintado is situated near the head of the canyon 12 miles distant 

from Wejiji, its closest neighbor. Kin KLizhin, Kin Bineola, and Kin 

Ya-a are also widely separated in valleys to the south of the canyon, 

and the Escavada Wash site is isolated from other towns. 

All towns are structurally self-contained or independent. The 

Northeast Foundation Complex discovered at Pueblo Bonito extends toward 

Chetro Ketl, but there is no evidence for a unifying connecting wall 

between these towns or between other closely spaced towns, such as 
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Pueblo del Arroyo and Pueblo Bonito. There is some indication that two 

or more towns cooperated on a single water control system, but these 

data are discussed in subsequent pages. Similarly, there are no ap

pendage units at town sites in the sense that extramural units are 

structurally attached to towns, nor are such units found within town 

court3. The only known instance of a non-town building constructed 

onto a town site is the Tri-wall structure and associated room block at 

Pueblo del Arroyo. Of this connection, Vivian (1959s 69) has written, 

"From the evidence of the pottery and the architecture, we cannot agree 

with Roberts (1927: 21*0) that the triple-walled building was contempo

raneous with Pueblo del Arroyo." 

Small sites have been found in the neighborhood of several 

towns and a few have been discussed at length in the preceeding pages. 

The cluster near Pueblo Bonito and Chetro Ketl is best known, but simi

lar small sites occur in the vicinity of other canyon towns (Figure 18), 

although the density is not as great as the Pueblo Bonito-Chetro Ketl 

complex. The exact nature of these ruins will not be known until some 

method is developed for distinguishing between unexcavated villages and 

small extramural town units. 

Topographically, town sites show some variation in.location. 

It has been noted previously that one of the more salient features of 

towns located in the bottom of Chaco Canyon is their position on the 

north side of this east-west trending canyon. They are, in addition, 

on the floodplain or only very slightly above it. The older canyon 

communities are situated quite close to the cliff edge, while those 

considered more recent are found nearer mid-valley. This is especially 
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true in the case of Pueblo del Arroyo. Penasco Blanco and Pueblo Alto 

are both mesa top sites but share no other peculiar topographic situ

ations. Kin Ya-a and Kin Bineola, located to the south of the canyon, 

are on floodplains of wide valleys, but Kin Klizhin, also near a large 

drainageway, is on a knoll above the valley. Pueblo Pintado is also 

above the valley formed by the headwaters of the Chaco, while the un

named town on the Escavada Wash is built on an eroding badlands ridge 

bordering the arroyo. 

Small sites on the north side of the canyon that may be affili

ated with towns by and large are on talus slopes; 2k are on the talus, 

12 occupy the tops of mounds and one is located on the mesa top. 

With the possible exception of Pueblo Alto, these towns are all 

situated on major drainages, or at the confluence of major drainages. 

Wejiji is the only canyon town that apparently derived floodwater almost 

exclusively from the Chaco Wash. Interestingly, it is probably one of 

the latest sites and would have been the first to receive runoff from 

the upper reaches of the main canyon. Una Vida is situated opposite 

the Mesa Fahada break in the Chacra Mesa, a major drainageway into the 

canyon, and just below Gallo Canyon, one of the four primary northern 

tributaries to the Chaco. Hungo Pavi is located at the junction of 

Mockingbird Canyon, another northern tributary, and the main canyon. 

The Chetro Ketl-Pueblo Bonito-Pueblo del Arroyo complex received runoff 

from a large reentrant behind Chetro Ketl and from The Gap, opposite 

these towns on the south. Though on the mesa top, Peflasco' Blanco is 

above the confluence of the Escavada and Chaco Washes. As is indicated 

above, the outlying towns are all in wide, well drained valleys. 
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Pueblo Alto is on the mesa top essentially half way between the 

Escavada Wash and the Chaco Wash, and drainage flows both north and 

south from the site. There is some evidence for the capture and diver

sion of mesa top water to the Chaco Canyon, and it is conceivable that 
* 

other water was diverted north to the floodplain bordering the Escavada. 

Villages. Eighty-three villages dating from the 11th and 12th 

centuries A. D. were recorded by Pierson on the south side of Chaco 

Canyon within the National Monument boundaries. Not all sites present 

within the Monument were recorded, presumably through oversight, and I 

would estimate that the number of villages in the Monument is closer to 

100. If the entire canyon is considered, this number should rise to 

between 15>0 and 200. 

Largely because of a lack of thorough survey, the density and 

spatial arrangement of small late sites in the general Chaco area can

not be determined with certainty. They are clustered along the Esca

vada Wash north of the canyon and are common on the edges of valleys to 

the south. In addition, the southern talus slopes of the Chacra Mesa 

outside the canyon, especially near its western end, have numerous 

small ruins on them. Within the canyon, or the western half of it, 

density and spatial arrangement of these sites is better known because 

of Pierson's survey (Figure 18), but it is doubtful that the canyon 

situation accurately reflects village density throughout the Chaco 

region. Not until intensive surveys are made in the Kin Bineola Valley, 

along the Escavada Wash, and in several other areas with intensive late 

occupation will it be possible to determine if these drainage systems 

contain the same massed late small sites found in Chaco Canyon. 
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The canyon probably contains more villages, then, in proportion 

to other areas. Other than the fact that these canyon villages are 

more concentrated from Hungo Pavi to Casa Chiquita, there are no obvi

ous artificial divisions or clusterings of sites. Several single vil

lages separated by a half mile are present near Penasco Blanco, and yet 

a dozen are located within one small rincon just east of The Gap (Figure 

18). 

The nature of the interrelationship of clustered villages is 

not clear. Of the 13 villages present in the rincon opposite Pueblo 

Bonito, seven have been at least partially excavated, and five form a 

nucleus of sorts near the isolated Great Kivas, Casa Rinconada. This 

kiva is the only outward indication of village group unity. No walls 

connect closely adjacent sites such as Be £0 and Be 51, although a 

refuse mound was apparently common to both sites. There is some indi

cation that villages may tend to be more concentrated opposite town 

sites or groups of town sites, but this is not invariably the case as 

is well illustrated at the site of Penasco Blanco (Figure 18). 

Topographically, villages are more homogeneous in location than 

are towns. Within the vicinity of the canyon, villages are rarely 

found on the mesa top, the stepped ledges between the mesa top and the 

canyon wall, or the floodplain of the valley bottom. The most fre

quently chosen location was close to the edge of the south cliff and 

above the floodplain on the low mounds, ridges and long talus slopes 

extending out from the cliff. Interestingly, despite the predominance 

of talus slopes on the south, more villages are located on mounds than 

slopes, the opposite of small site location on the north side of the 
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canyon, where actually there are fewer taluses. Of the 83 villages on 

the south, $1 are on mounds, 17 on the talus, six on the valley floor, 

one in a cave, and no location is given for the remaining two. This 

same situation also prevails in outlying villages such as those found 

in the Kin Bineola Valley and along the Escavada Wash. Though talus 

slopes are not so common in either area, villages are usually on low 

knolls or mounds along the major drainage. 

As was pointed out in Chapter U, villages are most commonly 

situated at the mouths of canyons in which alluvial fans develop as a 

result of cliff and talus erosion. The Chacra Mesa, especially the 

section from the Mesa Fahada break to its western end at the Chaco-

Escavada confluence, was cut on all sides by numerous small canyons 

draining the mesa top and slopes. Pierson's survey did not include the 

south edge of the Chacra, nor were The Gap and the Mesa Fahada breaks 

completely covered, but numerous sites exist in all these areas that 

are not indicated on Figure 18. The canyon side of the Chacra Mesa, 

from the Mesa Fahada break east, was only slightly less favorable for 

the development of alluvial fans. It is not surprising therefore that 

these areas were densely settled - presumably for akchin farming. 

Site Plan 

Site plan refers to the spatial arrangement of structures com

prising an individual settlement and its associated features, such as 

refuse mounds and outside work areas. 

Towns. Towns range in size but all are large compared to vil

lage sites. Wejiji, one of the smallest towns, covers less than a half 

acre of groundspace, but Pueblo Bonito, one of the largest encompasses 
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almost three acres. The average area covered by most towns is close 

to two acres. 

All towns do not have the same ground plan, but all do exhibit 

a formal regularity in development and layout resulting in an ordered, 

compact, and well defined structure without extrinsic additions. Ar

rangement in many towns appears gridded, and the layout in all is 

marked by constant symmetry on a single axis. This sense of symmetry 

is best conveyed by viewing the ground plans of several towns (Figures 

l£, 17, 19). The proposed developmental sequence of town construction, 

described in Chapter 1*, is also apparent in these plans wherein a cen

tral block of rooms formed the town core. Two wings, built at right 

angles to the central block, were added later forming a court or plaza 

open on one side. The court became fully enclosed by the late addition 

of a single arc of rooms uniting the ends of the two wings. Generally, 

the plaza is undivided or at least appears so in unexcavated sites 

(Figure 20). Two towns, Pueblo Eonito and Kin Bineola, have divided 

plazas created by the extension of a room block from the central core. 

Evidence supporting this constructional sequence was given in Chapter h 

and will not be repeated here. There are variations on this plan, but 

the basic aspects are present in all towns, and despite deviance from 

the model given, symmetry on a single axis was always maintained. 

Town orientation, determined by the direction in which the 

plaza opened, is primarily to the south. Nine of the 13 towns are ori

ented to the south, one to the southeast, and three face east. Orienta

tion was not always influenced by the location of the town within the 

canyon, and southern or eastern exposures obviously were preferred. 
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Figure 20. Chetro Ketl.—Partial excavation of the eastern half 
of Chetro Ketl has revealed standard features of a 
town site including a central room block with wings 
united by a single arc of rooms. An excavated Great 
Kiva is in the open plaza. Courtesy National Park 
Service. 

Figure 21, Be 50 and Be $1.—These two sites are characteristic 
of Chaco villages and reveal the lack of a sense of 
regularity and community planning so typical of towns. 
Chetro Ketl is at the mouth of the small rincon on 
the opposite side of the canyon. Courtesy National 
Park Service. 
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Figure 20. Chetro Ketl 

Figure 21 Be 50 and Be Jll, 
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Accurate maps are available for only a few of the Chaco towns, 

and most of these are not complete, making any attempt to determine the 

relationship of rooms to kivas difficult. The general impression 

gained, however, is that the outer perimeter of the towns is composed 

of several banks of rooms, and that kivas are massed near the inner or 

court side of the room block. Most kivas appear to be enclosed within 

room blocks in unexcavated towns, but excavation at Pueblo Bonito and 

Chetro Ketl revealed their presence within the open plaza. Great Kivas 

are always located in the plaza and are not tied into room blocks, with 

the exception of Kiva A at Pueblo Bonito which is incorporated into the 

group of rooms traversing the plaza. There are Great Kivas or evidence 

for them in seven of the 13 towns. They have been excavated in the 

plazas at both Pueblo Bonito and Chetro Ketl. Vivian and Reiter (1?60: 

IOI4) report the probable existence of at least one Great Kiva at Hungo 

Pavi and Una Vida, and confirm Morris' (1921: 138) listing of this type 

of kiva at Penasco Blanco and Pueblo Pintado. The Wejiji example noted 

by Morris is no longer visible, and the "one near Pueblo del Arroyo" 

(Morris 1921: 138) may have been the tri-walled structure, since no 

Great Kiva depression is evident at that site today. The largest kiva 

at Penasco Blanco (the one presumed to be a Great Kiva) lies outside 

the town walls, but it is the only one of those noted that does. In

terestingly, the sites of Kin Ya-a and Kin KLizhin, which are composed 

of a single room block (and an arced front wall at Kin Klizhin), con

tain no evidence for a Great Kiva, but both have tower kivas incorpora

ted into the single room block. 
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Architectural and non-architectural features outside town walls 

are practically unknown as a result of excavation limits. The most 

common extramural feature is the refuse mound. Where they exist, they 

are usually south of the building, but at some sitesj Wejiji, Hungo 

Pavi, and Fueblo del Arroyo for example, little trace of refuse areas 

remain. No tests have been made to determine their location, and it 

may be that they have been eroded by floodwaters and buried by alluvium. 

Other sites, especially Pueblo Bonito and Pueblo Alto, have very con

spicuous mounds of trash associated with the town. The large mound at 

Bonito was divided into two separate rectangular areas that were walled, 

and at least one was provided with two flights of steps to the mound 

top. 

A small masonry structure attached to the southeast corner of 

Pueblo Bonito has been interpreted as a shrine (Judd 1961;: Plate 81, 

Upper), and similar units may occur at other towns. Actually, until 

more excavation is made in areas surrounding all towns, little can be 

said about their extramural features. 

There is increasing evidence for town reservoirs, large tanks 

built adjacent to the structures for storage of domestic water. These 

are discussed below under Water Control Systems and Town Reservoirs. 

Villages. Villages, like towns, range in size, but the largest 

villages do not equal the groundspace utilized by small towns. Be £l, 

one of the largest villages excavated, covers less than a quarter acre; 

Leyit Kin spreads over barely an eighth of an acre, and both Be 50 and 

Be $9 encompass little more than 3000 square feet. These figures allow 

for some utilized space around the sites, but delineation of village 

area beyond the actual structure is arbitrary. 
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The sense of regularity and planning so apparent in towns is 

totally lacking in village sites (Figure 21). There is no evidence for 

preconceived structural additions based on a plan to maintain symmetry, 

nor is there any indication that expansion was formalized and followed 

a developmental sequence similar to that postulated for towns. However, 

despite the lack of order in village planning, there is some degree of 

homogeneity in overall layout as expressed by six excavated villages 

opposite Pueblo Bonito (Figures 16, 21, 22). These six sites, Bc's £0, 

5>1, 53, 57, 58 and 59, are basically rectilinear in plan; the present 

crescentic shape of Be 51 (Figure 16) may be accounted for by several 

non-contemporaneous additions. The long axis of these structures runs 

north-south, and the sites may have been oriented to the east, if ori

entation was a factor in village construction. Generally, the western 

edge of the village is composed of one to two banks of rooms, and kivas 

tend to be on the east side, but this is not invariably the case (Fig

ure 16). Most of the kivas are enclosed within the room block, or 

walls of the site. 

There are no Great Kivas within or closely adjacent to villages, 

although as had been noted, Casa Rinconada does occupy an area near the 

village cluster opposite Pueblo Bonito. Refuse areas are common at 

village sites and often take the form of low mounds, but there is no 

set pattern for the location of these dumps in respect to the struc

tures they accompany. Reservoirs or other water control devices have 

not been found within the confines of village areas, nor are other 

extramural architectural features well known. 
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Figure 22. Ground plan of Be 58> a. typical Chaco village, 
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Architecture 

Architecture refers to the particular method and style of 

building (including ornamentation, design, and structural peculiarities) 

characteristic of each of the several Chacoan communities. Architec

ture will not be dealt with in minute detail here, and Judd's The 

Architecture of Pueblo 3onito is recommended for additional information 

on town building. 

Towns. Chacoan towns were compact communal structures designed 

to house a large number of persons within a relatively confined area. 

Even though lateral extensions were added to existing structures, these 

additions did not continue indefinitely but were turned inward, so to 

speak, and increased living space was provided mostly by vertical 

rather than horizontal additions (Figure 23). It has already been 

noted that tree-ring data from Ghetro Ketl confirm this system of ver

tical growth. It might even be speculated that the reason for scraping 

the addition represented by the Northeast Foundation Complex at Pueblo 

Bonito, for a more "conservative" accretion to the town, was that it 

represented too much of a divergence from normal town development. 

Compact massing of rooms led to multi-tiered buildings rising four and 

possibly five stories at the back and probably to an equal height in 

side wings. These buildings have been depicted in reconstruction draw

ings (Hewett 1936) as being stepped back from the plaza, rising to the 

highest story at the rear and sides of the structure, and leaving the 

plaza open. This stepped pattern has not been totally verified through 

excavation. It is relatively certain, though, that the front room arc 

was only one room wide and one story high. 



Figure 23. Central room block at Chetro Ketl.—Wide cored and 
veneered walls, large pine vigas, and several storied 
construction common to town architecture is revealed 
in the north central section of rooms at Chetro Ketl, 
Courtesy National Park Service. 

Figure 2U. Be 5>0. ~ Simple uncored masonry, single storied con
struction and a general lack of engineering precision 
characterizes most village sites, contrasting sharply 
with town architecture. Courtesy National Park 
Service. 
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Figure 23. Central room block at Chetro Ketl 

Figure 2U. Be 00. 
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The front arc was provided with an opening for entry into the 

court, and this appears to have been the only means of egress and in

gress in many of the late towns. Early outside walls at Pueblo Bonito 

contained some doorways, but these were subsequently sealed, and later 

additions were constructed solidly so that the exterior wall contained 

no exits. The outside walls at other tovms similarly were built with 

only small square windows opening onto the outside. The back wall at 

Chetro Ketl is a good example of this type of architecture (Figure 20). 

Masonry styles have been discussed in Chapter U* and it need 

only be repeated that walls were cored and faced with varying veneer 

styles that changed temporally throughout the towns. Though possibly 

less striking than some of the earlier styles, the final major veneer 

was the most durable, and totally utilized a dense tabular sandstone 

found only above the first canyon wall. It has frequently been noted 

that these veneers were plastered, thus detracting from the mason's 

craftsmanship. Engineering skills are evident in the solidly built 

base walls necessary for supporting upper stories and corner bonding of 

masonry. In addition, large pine timbers were place horizontally with

in upper story masonry and functioned much as modern steel reinforcing 

rods for stabilizing the walls. The concepts of building masonry sup

port pillars and masonry steps were known, and both features occur in 

the excavated towns. 

Enormous quantities of prime timber, predominantly Ponderosa 

pine, were cut for roofing, as well as reinforcing. Stitched willow 

mats replaced brush as a covering on the roofs, and kivas were lined 

with wooden slat wainscoatings. "Living" rooms were large; those in 
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the south wing at Pueblo del Arroyo are typical of mid-llth century 

towns and average 8 by 1$ feet. Smaller "storage" rooms and passage

ways were also common features in towns. 

The engineering precision, degree of planning, and crafsmanship 

that was involved in town architecture wat> expressed to some degree in 

the erection of Great Kivas. The original east court Great Kiva at 

Chetro Ketl, for example, lay lit feet below the present plaza surface 

and was almost perfectly circular, averaging £U.5> feet in diameter 

above the bench. Standard Great Kiva floor features were present in

cluding four "seating pits" for holding the primary roof supports. 

These masonry wells contained varying numbers of large sandstone discs 

averaging three feet in diameter and six inches in thickness on which 

the timbers rested. This kiva subsequently was remodeled, which "en

tailed the addition of a new outer wall lU feet in depth, removal and 

reconstruction of the roof, filling the kiva with 38 to inches of 

fill, and raising the floor features to this level, or rather, con

structing a new set of features over the old ones" (Vivian and Reiter 

1960: 37). The second Great Kiva was enlarged to an above-bench diam

eter of 60 feet It inches, and when the new outer wall was built, a 

packing of broken shale one and one-half to two and one-half feet thick 

was placed between the wall exterior and the plaza soil. Vivian and 

Reiter (I960: 36) in referring to the roofing of the remodeled edition 

of this kiva, state "the roof did not burn or collapse, but was removed 

in its entirety and replaced by a new roof ... The later room was some 

five feet greater in diameter, and since the central seating pits 
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remained in the same position, a new roof must have required new radial 

logs around the entire circumference." 

Though not common to all towns, at least as far as can be de

termined now, a number of sophisticated architectural features have 

been identified at several sites. There is good evidence, for instance, 

that a second story balcony ran the entire length of the back wall at 

Chetro Ketl. Judd (1959: 53) reports another possible balcony for 

Pueblo del Arroyo, and one may have existed at Hungo Pavi (Jackson 1878: 

Corner doorways that connected diagonal rooms were found in 

Pueblo Bonito, in addition to the more common T-shaped entryways. Per

haps one of the most incongruous architectural features revealed to 

date in a Chaco town is the "column-fronted gallery" at Chetro Ketl. 

Ferdon (1955s U) has described this gallery as "a room 93.0 feet long 

and 8.0 feet wide, built against the house block on the north side of 

the court. The south, or longer, side facing the court consisted of a 

low wall 3.5 feet high from which sprung a series of 13 square masonry 

columns." Even though the spaces between these columns were later 

filled with masonry and the gallery divided into two rooms, Ferdon 

(1955s 5) did not feel that it detracted "to any great extent from the 

obvious implications of Mexican influence in the presence of this par

ticular feature." 

Villages. Villages are small, irregular or straggling in ar

rangement of rooms, kivas, and other structural features, and could not 

have housed more than a few dozen persons (Figure 21;). Although some 

horizontal expansion is evident in sites such as Be 5l (Figure 16), ad

ditions to villages were neither continuous nor extensive, and definite 
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limits to the number of persons inhabiting a single village is implied. 

Unlike towns, growth in villages was not accounted for by additional 

stories to existing ground floor buildings. It has been speculated 

(Brand and others 1937s 71* KLuckhohn and Reiter 1939? 31) that sections 

of several villages rose two stories in height, but this was the maxi

mum and there was apparently no prescribed arrangement of second story 

rooms; those at Be 51 formed the nucleus of the room block. 

Entry into rooms was by means of doors or hatchways. Doors 

appear to occur randomly, opening between rooms and to the outside. 

Though some doors were plugged there is no "sealing in" the village 

from the outside, a feeling gained at town sites where the community 

itself had to be entered before entering individual rooms, '^his im

pression is further enhanced by the lack of a defined plaza or court at 

village sites. 

Masonry remains unvaried throughout the history of villages. 

An occasional cored wall may be located in these sites, but by and 

large "all masonry falls in Hawley's Blocks without Core Type" (Kluck-

hohn and Reiter 1939: 31). These walls are thinner than those in towns 

and range "from 9" to 19" with about 12" as the modal figure" (KLuck

hohn and Reiter 1939: 30). Stone employed is the soft, friable, more 

block-like sandstone of the lower cliff and not the dark, more dense, 

tabular sandstone used almost exclusively in towns, especially in late 

additions. Naturally, there are no veneer styles that change temporal

ly, nor is structural engineering well developed. Some corners are 

bonded, but many are not, and interior wall stabilizing timbers have 

not been reported from these sites. Masonry steps are unknown in 
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villages, but crude square masonry pillars are present at one site and 

are noted below. 

Roofing, when compared with towns, was unsophisticated. Brand 

and others (1937: 72) refer only to juniper and pinyon vigas at Be 5>0, 

and Kluckhohn (1939: 33) in discussing roofs at Be E>1 remarks, "Room 18 

showed portions of six vigas still in place. These were of cottonwood, 

as were the greater number of viga portions observed." Both juniper 

and pinyon were also found at Be $1, but pine supports are reported for 

only one room. Cottonwood beams were also predominant at Leyit Kin 

(Dutton 1938: 62). Roof covering was mostly brush, bundled reeds and 

Sacaton grass, or juniper shakes. There is considerable variation in 

village "living" room size and shape, , but basically they are rectangu

lar and average 6 by 9 feet. 

The^e villages do not show the precision of engineering, degree 

of planning or craftsmanship common to town architecture, nor is there 

much indication of innovation or "flair" in village architecture as was 

frequently expressed in the towns. The one example to date of diver

gence from a basic and unchanging village architectural pattern was 

probably copied from town architecture. Originally, the north side of 

a long narrow room (35 feet by 7 feet) at Be £l consisted of five rec

tangular masonry columns rising directly from the ground. At a later 

date the spaces between these columns were filled with masonry, and the 

long gallery was partitioned into several rooms. There seems little 

doubt that an attempt had been made to duplicate the Chetro Ketl colon

naded gallery across the canyon, but as in all things architectural, 

the village product was vastly inferior. 
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Crafts and Luxury Goods 

Chacoan community crafts to date have been considered in terms 

of artifact presence or absence in towns and villages, and of the rela

tive "richness" of cultural goods, but stylistic analyses of artifacts 

have not been made for the purpose of determining if variations recog

nized in several artifact categories rcflect cultural differences. 

KLuckhohn (1939: 158) summed up the past and present approach to Chaco 

crafts when he observed that "Apart from architecture- masonry and, 

perhaps, pottery types, the cultural differences between Chaco Great 

Pueblo and Developmental Pueblo sites appear, so far as present knowl

edge takes us, to reduce themselves largely to the greater richness in 

cultural inventory of the former and to the presence of certain articles 

(such as the well-known Bonito mosaics) implying a culture of greater 

complexity where there were more resources and more specialization of 

labor." 

The premise that the only means for differentiating between 

crafts of the two communities is on the basis of contrasting richness 

is unacceptable (and no doubt was unacceptable to KLuckhohn) but has 

not been questioned. Unfortunately, no one has developed Kluckhohn's 

proposition that different pottery types might mirror cultural differ

ences in the canyon. The same is true of other artifact types whose 

attributes are not as apparent as some ceramic forms. There is an in

dication that stylistic differences in some artifacts may eventurally 

be associated with cultural differences, and ceramics would be an ex

cellent choice for an initial study. 
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Vivian (195>9: 22) has reported that Escavada Black-on-white had 

"a life span of from early Fueblo II through Pueblo III as known in 

Chaco, or a period of from 200 to 300 years." It is quite diagnostic, 

being very poorly polished or not polished at all, having a thin 

streaky wash, and heavy solid designs in a dense black mineral pigment. 

Largely contemporaneous with Escavada was Gallup Black-on-white. Gal

lup has not been demonstrated to have been quite as early as Escavada 

and was probably replaced late by Chaco Black-on-white, but it spanned 

most of the period during which Escavada was in vogue. This type is 

polished or semi-polished, has a moderately good slip, and was decor

ated with contrasting solid and hachure designs. Both types appear 

contemporaneously in 11th century Chaco towns and villages, and it has 

been assumed that both were produced locally in each community. 

VJhile this can be neither substantiated nor denied at this time, 

it is well to remember that McElmo Black-on-white is thought to have 

been introduced late into the canyon by a migratory group that continued 

to produce this type in the canyon, using a Chaco paste (Vivian 19$9i 

28). And yet this type is commonly found, not only in McElmo Pueblos, 

but in towns, their small talus units, and in villages. Had McElmo 

been produced in the canyon for 200 years, instead of 75* it also may 

have been lumped with Escavada, Gallup and others as a "canyon ware" 

common to all sites. The point is, different ceramic types may have 

been produced in different communities and traded throughout the canyon. 

Or, unlikely as it may seem, one type of community may have produced 

all pottery for the canyon. The ceramics in Chaco Canyon need to be 

thoroughly restudied, and these studies must go beyond establishing 
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finer chronological controls for the life spans of these types. De

tailed attribute analyses and distributional analyses, not only of 

ceramics, but of other artifactual items, must be made before adequate 

discussions and comparisons of canyon crafts can be undertaken. 

But even partial analyses based on published description and 

examination of original collections is beyond the scope of this thesis. 

My alternative is to review the subject of discrepancies in the rich

ness of the artifactual inventory, to strengthen the assumption of 

cultural variation, not to establish differences in artifact types, or 

to indicate the presence or absence of certain items in the two com

munities. This subject has been covered before (Kluclchohn 1939> Vivian 

and Mathews 1965) but never in detail, leaving the extent and magnitude 

of this difference between villages and towns more assumed than actual

ly accounted for. A tabulation of the type and quantity of "luxury" 

items present in towns and villages would be the most meaningful and 

impressive method of presenting the data, but few of the published 

sources provide the required information to construct such a chart. 

Instead, a discussion of several artifact categories follows in which 

an attempt will be made to indicate variation in occurrence of the 

"luxury" forms of these artifacts. By "luxury goods" I refer to items 

which in their natural state or manufactured form did not serve a pri

marily utilitarian purpose but were valued for their ability to denote 

ritual or social status within the community. 

Information on town artifacts was derived from Pepper (1920) 

and Judd (l95k) for Pueblo Bonito, Judd (l959) for Pueblo del Arroyo, 

Vivian and Mathews (1965) for Chetro Ketl, and Morris (1919) for the 



175 

Aztec Ruin. Village data were obtained from published reports on Be 50 

and Be 5l (Brand and others 1937, Kluckhohn and Reiter 1939) and Leyit 

Kin (Dutton 1938). In addition, the following sources on villages have 

been checked: a manuscript by Gordon Vivian on subsequent excavations 

in Be 5l for the National Park Service, a manuscript on the excavation 

of Be 362 for the National Park Service by Charles Voll, and University 

of New Mexico student notes on excavations in Bc's £3, 57, 58 and 59. 

The results of the following survey are slightly biased as a 

result of the greater number of rooms excavated in town sites. Con

sidering only ground floor structures, approximately 1;85 rooms were in

volved in excavations at three of the above towns. Chetro Ketl is not 

included because the only information available is from one room. The 

eight villages with some type of recorded information on hand include 

about 160 rooms. There have been, therefore, almost three times as 

many town rooms excavated as village rooms for which there are data 

available. This ratio would not change appreciably if the Aztec Ruin 

was excluded, as some 350 of the U85 rooms are in Pueblo Bonito, and 

most of the materials referred to come from this site. This differerce 

in roon numbers may be offset slightly by the fact that more villages 

than towns have been completely excavated. The 11th and 12th century 

components of Bc's 50, 5l, 53, 57, 58, and 59 probably have been total

ly excavated, but only Pueblo Bonito can be considered to be completely 

cleared. The information from villages is, in a sense then, more com

plete than similar data from towns. 

Ceramics. As noted above, there are no confirmed stylistic 

differences in ceramics present in town and village communities in the 
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canyon. There are differences, however, in the occurrence of certain 

vessel forms and at least one type of ceramic artifact. Probably the 

best known "aberrant" vessel form in the Chaco is the cylindrical vase. 

These are tall jars tapering slightly toward the top, ranging in height 

from inches to inches, and in diameter from 3 inches to inch

es (Pepper 1920s 121). One hundred ninety-eight whole jars and one 

fragmentary example have been recovered; all but five are from Pueblo 

Bonito. Over half are decorated, mostly in a late Chacoan style, the 

others are in a plain slipped white ware and four are a polished red-

ware. Many have small lugs near the orifice, a few have strap bucket

like handles, but others have no attachment. Most of the vases from 

Pueblo Bonito were found in a single cache, and some sort of ceremonial 

function was attributed to them by the excavator (Pepper 1920: 377). 

This type of vessel was not recovered from excavations at Aztec nor ap

parently at Chetro Ketl, but Judd (l95k'- 210) reports that two speci

mens in the Field Museum of Natural History, Chicago "are said to have 

been found near Pueblo Alto." No whole vessels or fragments of these 

vessels have ever been found in village sites. 

Animal effigies and animal effigy containers are found in all 

sites in the Chaco, but human effigy vessels are almost entirely re

stricted to towns. Judd (19£U: 222) notes "Human-effigy bottles seem

ingly were more common at Pueblo Bonito than at other southwestern 

ruins. Our collection includes fragments of 1;1 distinct vessels and a 

half dozen questionable pieces." Pepper's (1920: Table 2) tabulated 

data from Pueblo Bonito lists an additional 7k pieces of effigy ves

sels, and most of them appear to have been human effigies. Seven 
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fragments of six different vessels of this type were located at Pueblo 

del Arroyo (Judd 1959: 162), and Morris (1919: 83) reported pieces of 

six others from the Aztec Ruin. The lower leg of a human effigy is 

known from the Talus Ruin at Chetro Ketl, but other examples from the 

main ruin have not been reported. 

The only example of this type of vessel found in a village site 

is the "pottery leg" reported and illustrated by Dutton (1938: 52, Plate 

II G) from Leyit Kin. 

Two "pottery incense burners" were found by Pepper (1920: Fig

ures 91, lii3) in Pueblo Bonito. The more complete specimen is a shal

low, handled bowl with a fitted and slightly curved lid, while the 

other is represented only by the flat handle and a small portion of the 

bowl. Both are similar to several "ladlekike vessels" from Pueblo 

Bonito illustrated by Judd (195H: Plate 62). Finally, two "earthenware 

stamps" were recovered by Judd (195U: 229) from Pueblo Bonito. These 

clay cylinders had an expanded end into which a design was carved in 

relief. "Both are too soft to have impressed anything more resistant 

than moist clay, cloth or the human skin" (Judd 195H: 229). Neither 

"incense burners" nor stamps have been found in any other Chacoan site. 

Cloisonne.' Two small pieces of cloisonne1 from Pueblo Bonito 

were reported by Pepper (1920s 5l) as possibly being part of an ornate 

jar cover. They may in fact be fragments of a mirror back. The base 

for the paint was sandstone, and colors employed were black, red, yel

low and white. Like the other items mentioned above, cloisonne' has 

been reported only from Pueblo Bonito. 
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Copper. A number of copper artifacts, almost exclusively 

bells, have been collected from towns. The National Geographic Society-

expeditions found 21 bells and bell fragments in Pueblo Bonito, con

siderably more than the three bells recorded for the same site by 

Pepper (1920: Table 8), who also reported 5 fragments of copper, not 

all of which were broken bells. One piece from Room 28 was "hammered 

into its present shape and one side has scratches in the form of cross 

hatching" (Pepper 1920: 122). Two complete and three broken bells were 

unearthed at Pueblo del Arroyo, in addition to "a piece of sheet copper 

1 5/8 inches square" (Judd 1959: 125). Morris (1919: 100) found two 

bells and three copper beads at the Aztec Ruinj the latter formed by 

folding over and pressing together the edges of a thin sheet of copper,, 

A non-artifactual specimen of "native copper" was discovered at Pueblo 

Bonito by Pepper (1920: 37) who remarked that the sides of the nugget 

showed pounding narks. 

No processed copper of any type has been reported from Chacoan 

village sites. 

Shell. A variety of imported shell, primarily from the Gulf of 

California, was utilized for artifacts in towns. In addition to fairly 

large quantities of shell, the range in type is great. Judd (195U: 89) 

reported that 18 genera and 2li species were represented in shell items 

from Pueblo Bonito, and Pepper noted at least one additional genus from 

the site. Morris (1919: 93) identified only nine genera from the Aztec 

Ruin, but two of these were not reported from Pueblo Bonito so that 

there are almost two dozen genera present in collections from towns. 

Most of this shell was utilized in the manufacture of ornaments such as 
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beads, bracelets, pendants, tesserae, or the base for inlay. Unworked 

bivalves are reported from ceremonial deposits (Judd 195U: Plate 89), 

and several shell trumpets of Strombus, Phyllonstus, and Murex were 

found in Pueblo Bonito. Many of these trumpets were fitted with a clay 

mouthpiece, one of which was inlaid presumably with turquoise (Pepper 

1920: Figure 76b). 

Shell ornaments have been found in village sites, but their 

numbers are considerably limited compared to those found in towns, and 

there are very few genera represented. Only Glycymeris, Olivella and 

Strombus have been identified definitely; two pendants from Be 362 may 

be of Cardium (Voll 1965: 130). The Strombus found at Be Si is not a 

trumpet but only a small section of shell utilized for a pendant (Brand 

and Others 1937: 98). 

Wood. A variety of finished wood products have been recovered 

from town sites. Though less spectacular than some items, a number of 

finely finished pine and fir boards or planks have been preserved. One 

such board from Pueblo del Arroyo was "10|- inches wide by 1 inch thick 

by 12 feet long" (Judd 1959: 129). Judd located a few similar boards 

in Pueblo Bonito and Morris (1919: U5) reported several from the Aztec 

Ruin, but Pepper uncovered an entire plank floor in Room lUa at Pueblo 

Bonito. At least 22 carefully fitted and sanded pine boards are visi

ble in Pepper's (1920: Figure 2U) photograph of this room. 

The only example of finished boards from a village site was one 

"log plank" found in Room 9 at Be 57 reported in student excavation 

notes. Dimensions of the plank and type of wood were not noted. 
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Also reported from towns are thin slats of wood approximately 

l/8 inch thick that have been shaped and painted, probably for use as 

altar screens or altar paraphernalia. Judd (l9$Ii: 131) located such an 

item in Pueblo Bonito in the form of a sandal with designs painted in 

black, green and red, and a similar wooden sandal was found at the 

Aztec Ruin by Morris (1939: Plate lU5). ^he most complete and elaborate 

grouping of this type of wooden artifact was that found in a room in 

Chetro Xetl. 

Further arc'neological evidence of the prehistoric ceremonial 
use of birds comes from Chetro Ketl where Vivian recovered 
a portion of an altar arrangement, or possibly altar storage, 
that consisted largely of fragments of wooden birds carved 
in the flat. VJhile this has not been fully studied, the 
heads of the turkey and macaw are recognizable; there is an 
unidentified head, and there are numerous wooden wings and 
tails. The parts were tied together with sinew and cordage 
and may have been moveable (Vivian and Mathews 1965: 19). 

Other carved and painted wood items found in Pueblo Bonito include a 

square board painted on both sides with interlocking fret designs in 

black, green, red and orange (Pepper 1920: l£8-9), a spindle whorl 

carved from juniper and decorated in red, green, blue and red (Judd 

195U: 15U), and several elaborately carved and painted flutes (Pepper 

1920: Figures 67, 68, 122). 

Shaped and painted wood has been reported only from Be $0. 

Seven shingle-thick fragments of cottonwood found on a room floor were 

decorated in green, black, red, white and brown and fashioned to repre

sent "some sort of bird, a dragon fly, a human face, and possible por

tions of some animals" (Brand and others 1937: 96, Frontispiece, Figure 

1;). The only other similar items were "two small reeds painted tur

quoise color" found at Leyit Kin (Dutton 1938: 72). 
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Mosaic, Inlay, and Ornaments. These categories are treated 

together as there is some overlap. All, in one form or another, fre

quently made use of turquoise. It is almost impossible to determine 

the quantity of this stone that has been recovered from town sites, and 

descriptions of the elaborate artifacts that were produced are virtual

ly endless. Therefore, the following is only a brief survey of items 

manufactured; illustrations in both Pepper (1920) and Judd (195U) con

vey more clearly the impression of richness and variety in these items. 

Literally thousands of turquoise beads have been excavated at 

Pueblo Bonito. Pepper (1909: 222-5) recovered over 15,000 beads and 

pendants from two burials in the pueblo, and Judd (1951;J 85, Plate 19) 

illustrates a magnificent four strand necklace and four ear bobs from 

a room in the same site. Elsewhere, Judd (l95k' 83) speaks of "one lot 

of 800 miscellaneous turquoise beads." Pepper (1920: Table 9) reports 

turquoise from 28 rooms in Pueblo Bonito, but this refers only to spec

imens of note, and does not include fragments and tesserae, which ac

cording to Judd are present everywhere in the site. 

Turquoise was used extensively in mosaic work. For example, a 

cylindrical basket from Pueblo Bonito was covered with a mosaic of 121i| 

pieces of turquoise. "Partially filling the cylinder, and lying di

rectly below its mouth, was a mass of turquoise and shell beads and 

pendants. *n this deposit there were 2150 disk-shaped turquoise beads. 

With these were 152 small turquoise pendants, of various forms, and 

twenty-two large pendants of the same material, ... Associated with 

the turquoise beads and pendants were 3317 shell beads and small pend

ants" (Pepper 1920: 173). Another basket from Pueblo Bonito was 
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decorated with turquoise beads and shell - "this specimen is made of 

turquoise beads and ovoidal thin pieces of shell. The beads were 

strung on a cord and placed on edge against the body of the cylinder, 

in parallel rows separated by two rows of the thin shell pieces which 

overlapped like shingles" (Pepper 1920: 17U-E>)» 

Shell, bone and lignite (also reported as jet and gilsonite) 

served as a base for tesserae. The famous lignite frog, tablet and 

buckle inlaid with turquoise, and the humeri scrapers set with lignite 

and turquoise, all from Pueblo Bonito, have been reported in detail by 

Pepper (190£). Judd and Morris recovered other inlaid humeri from 

Pueblo Bonito and the Aztec Ruin, and Judd reports lignite bird effi

gies and finger rings set with turquoise. Carved wood also was inlaid 

and there is even a report of "a canon walnut (Juglans rupestris) which 

had been covered with gum and inlaid with turquoise (Figure 90)" (Pep

per 1920s 20^). The lists of such items are long and will not be de

tailed here with one exception. Morris (1919: 102-3, Figure 73) found 

twenty shell discs with a burial in the Aztec Ruin that were inlaid 

with red stone, gilsonite, galena crystals and turquoise. As remarka

ble as the discs themselves was the fact that when Morris examined the 

tesserae he found "A great many of the fragments were perforated with 

minute drill holes which subsequently were plugged up and effectually 

concealed with neatly fitting disks of the same material from which the 

fragment in question was fashioned. This may be explained by assuming 

that beads and other ornaments were cut up and put to a secondary use 

in the manufacture of mosaics, the drill holes having been for the sus

pension of the original ornaments" (Morris 1919: 103). 
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Ornaments of turquoise, lignite and red shale have been found 

in village sites but their numbers are generally few. Although Dutton 

(1938: 71) reports that small flakes of turquoise were scattered 

throughout Leyit Kin, only one bead and one complete tessera of this 

stone were found. The situation was similar at Be $0, where two tur

quoise beads and eight pendants were the total listed for the site. In 

addition, a few broken lignite rings and one button have been recovered 

from a few village sites. 

Room 3k at Be J>1, however, did contain quantities of turquoise 

and other stones greater than have been reported from other sites or 

other rooms at this site. This room, which was excavated by the 

National Park Service in 19!?0, yielded among a variety of items, 3h 1 

turquoise blanks for beads or inlay and $2 pieces of raw turquoise, 321 

beads, 2 pendants and 5 inlay fragments of gilsonite, and 222 beads and 

2 tesserae of red shale. Actual examples of inlay, or bases for inlay, 

were not found in this room. 

Miscellaneous. Briefly, other "luxury" items found in towns, 

but not reported for villages, include a painted stone mortar and 

pestle, and painted textiles, baskets and gourds from Pueblo Bonito. 

Morris (1919: 1+6-7) reports specimens of painted bark from the Aztec 

Ruin, and Judd (195>U: 172) exhumed a bag or box of red birch bark from 

a room in Pueblo Bonito. 

One last item, possibly not justifiably considered as "luxuri

ous," are the willow ceiling mats found in towns. These mats were es

pecially common in later sections of town sites and were manufactured 

of willow withes sewn transversely through each withe with yucca 
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cordage. Frequently they were decorated by peeling the bark of some 

withes thereby producing alternating bands of white and dark red. Only 

one piece of this type of matting has been found in the village sites-

a section from Be $1 that was referred to as "threaded matting" (KLuck-

hohn and Reiter 1939• 95). 

Parrots and Macaws. Six skeletons of the Thick-billed Parrot 

(Rhynchopsitta pachyrhyncha) were recovered from rooms in Pueblo Bonito, 

and one other skeleton of the same bird was found at Una Vida. Eight 

Scarlet Macaw (Ara macao) were found in Pueblo Bonito and two of the 

same species were recovered from Pueblo del Arroyo. The Green Macaw 

(Ara militaris) was represented by 16 individuals at Pueblo Bonito and 

one at Pueblo del Arroyo. In addition, one macaw, unidentified as to 

species, was found at Pueblo del Arroyo and "many detached bones" of 

the macaw were collected from excavations at Pueblo Bonito (Judd 195U: 

265). Pepper (1920: 109) reported a bundle of what were probably macaw, 

feathers from Pueblo Bonito, and Morris (1919: 6U) mentions "one macaw 

feather, still retaining its brilliant colors of red and blue." Thus, 

35 complete skeletons of parrots or macaws are listed for towns in ad

dition to miscellaneous bones and feathers of these birds. No complete 

skeletons, isolated bones, or feathers of either parrots or macaws have 

been reported from a village site. 

In summary, of the seven major categories considered above, 

three (cloisonne', copper and parrots and macaws) were not present in 

village sites, and the other four are weakly represented. The human 

effigy leg at Leyit Kin is the only example of one of the specialized 

ceramic forms that was found in a village site. Furthermore, there 
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were almost eight times as many genera of shell found in towns as in 

villages, and actual examples of inlay or mosaic have not been found in 

villages, though isolated tesserae have been collected. Similarly, 

carved and painted wooden artifacts are more common and elaborate in 

the towns'. 

Funerary Practices 

There is some suggestion of town and village variation in dis

posal of the dead, but the lack of sufficient quantitative and qualita

tive data makes comparison difficult. While it is true that the number 

of burials recovered from towns is far too low to account for the popu

lation of these sites, the burials that have been found are inconsis-

tatly reported. It is surprising that a subject that has fascinated 

many Southwestern archaeologists should be so poorly documented. In

formation on village burials is only moderately better, and some exca

vated sites have no records of burials removed. 

Frank McNitt (1957s 333) tabulated all recorded burials from 

Chaco Canyon and determined that 302 had been found. A few have been 

excavated since, but they do not greatly increase the total. Excluding 

burials from McElmo sites and sites dated only before 1000, 255 burials 

are considered here. I should note that several of my figures for 

sites are not the same as those arrived at by McNitt, More than any

thing else, this reflects the quality of recorded burial information in 

the Chaco. 

Towns. One hundred-fifteen burials represent the total number 

that can be reliably associated with the 11th and 12th century occupa

tion of towns. Uinety-two were found in Pueblo Bonito, 12 in Pueblo 
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del Arroyo and 11 at Chetro Ketl or the Chetro Ketl Talus Unit (Brand 

and others 1937s 11+3)• In addition, scattered miscellaneous human bone 

was found at both Pueblo 3onito and Pueblo del Arroyo. Only limited 

information is available from the reports on most of these burials. 

It can be established that only one of these burials was in a 

refuse mound outside the site (Hawley 193U: 63). The remainder were 

found in rooms or kivas, but they were not distributed widely through

out the town. Of the 73 recovered by the National Geographic Society 

in Pueblo Bonito, 68 were found in only four different rooms. This 

same situation was true of Pepper's excavations in Bonito, but to a 

lesser extent in Pueblo del Arroyo. A few of the burials were made 

below the floors; some were apparently laid directly on the floor, but 

the majority appear to have been placed in the refuse fill of these 

rooms. Their exact location is frequently confused by the complete 

disarticulation and mixing of numerous skeletons on the same level with

in the confines of one room. Judd (19!^: 33£) reports that only 22 of 

the 68 skeletons in Rooms 320, 326, 329 and 330 at Pueblo 3onito nere 

undisturbed. His descriptions of burials in these rooms include only 

17 undisturbed skeletons, but partially disarticulated bodies may have 

been considered as undisturbed. The majority of burials recovered by 

Pepper was also disturbed, as were 10 of the 12 found at Pueblo del 

Arroyo. There is information available on only one of the 10 room in

terments at Chetro Ketl, an undistrubed room fill burial in the Talus 

Unit (Woods 193U). 

Judd (19^U: 33$)  notes that "the prescribed burial position at 

Pueblo Bonito appears to have been on the back, full length and head 
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east. Of the 22 undisturbed skeletons in the Society's four burial 

rooms, at least 1$ occupicd this position." He further notes that four 

others were extended but with different orientation. "Only 3 of the 22 

were flexed and then but partially" (Judd 195^U s 335). T-^hen complete, 

the burials Pepper found were also extended, and in two cases orienta

tion was to the north. The two complete burials at Pueblo del Arroyo 

included one flexed and one semi-flexed, and the Chetro Ketl Talus Unit 

body was flexed with head to the east. 

Most of the undisturbed burials in Pueblo Bonito were accompa

nied by grave goods, and many were richly furnished. Rooms with dis

turbed burials contained large quantities of pottery and jewelry un-

associated with any particular skeleton, and it is assumed that they 

accompanied the burials. Probably the most famous interments from 

Pueblo Bonito were Pepper's subfloor burials 13 and llj. in Room 33. 

"With Skeleton 13 were 10 turquoise pendants and 5,890 beads. There 

were 698 pendants and over 9,000 turquoise beads with Skeleton lU and, 

in addition, numerous tesserae, shell ornaments, and other objects" 

(Judd 19$ki 338). Pepper also located two subfloor burial vaults in 

Room 56, one of which was about six and one-half feet long and three 

feet wide. He (Pepper 1920: 217) noted that "This grave was 3 feet 

deep and the bottom was composed of sticks. The sides were made of 

four boards, the upper and lower ones were set at an angle, thereby 

giving a rounded appearance to the grave. This grave was probably cov

ered with boards ..." 

It should be noted that exploration for town burials has not 

been limited to the house structures. The refuse mounds at several 
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towns, especially Pueblo Bonito, have been mined for burials unsuc

cessfully, and several luckless tests beyond the towns have been made 

to locate town cemeteries (McNitt 1957: 337). The search for these 

cemeteries even extended to the opposite side of the canyon where a 

number of burials were excavated in village refuse mounds by the Ifyde 

Expedition. 

Villages. Burials associated with south canyon villages total 

1^0. These were divided as follows: Be 59 - Ul, Be 5l - 2lt, Be £3 -

22, Be $0 - 12, Be 57 - 8, and Be 362 - 2. In addition, 31 were re

covered from two or three unidentified mounds in the vicinity of Casa 

Rinconada and The Gap. Miscellaneous human bone has been reported from 

most of these sites as well. These burials are found in rooms, kivas 

and, unlike towns, in refuse mounds. In summarizing the burial data 

from Be 50 and Be 5l, Senter (1937s l6l) reported, "The burials from 

these two mounds were predominantly in room fills, predominantly flexed, 

wrapped in or placed upon matting, and accompanied by pottery. Infants 

may have been buried in the extended postion rather than flexed. Most 

of the graves were disturbed ..." 

This summary of burial data from Be 50 and 3c 51 is true of 

most village sites except that burials in rooms do not necessarily pre

dominate over burials in refuse mounds. Senter (1937s lijii) remarked 

that adults were "occasionally ... placed along the talus slope or in a 

refuse mound." In actual fact, it would appear that burials were as 

common in refuse mounds as in rooms, if not more so. Of the lhO buri

als removed from village sites, 75 were from rooms or kivas, 62 were 

from refuse mounds and 3 from plaza areas. The reason for this 
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discrepancy in information on burial location can probably be attri

buted to two factors. First, the University of New Mexico excavations 

were primarily in house mounds, although refuse areas were trenched; 

and second, many of the graves in refuse mounds in the Casa Rinconada 

are?, where the University excavated, had been stripped of burials by 

earlier excavators. 

Probably the burial pattern at Be 59 is much more representa

tive of south canyon villages. The house mound was excavated by the 

University of New Mexico in 19U7, and nine burials were removed from 

rooms. The refuse area to the east of the site was low and incon

spicuous, and University archaeologists excavated only two partially 

exposed skeletons from this area. In 1950 the- National Park Service 

located two additional graves in the house structure, and 26 in the 

refuse mound, which was excavated by stripping. Thirty-one burials re

ported by Pepper (1920: 339-51) were also removed from south canyon 

refuse areas, ^t should be noted that many of the habitation burials 

in villages are concentrated in only a few rooms, usually refuse filled-

a circumstance analogous to town burials. 

^ifty-five of the llj.0 village burials were too disturbed to 

determine position or orientation. Fourteen of the remaining 85 were 

extended, 25 were semi-flexed and 1*6 were fully flexed. The great ma

jority of burials that were flexed were on their side, usually the left, 

rather than their back. Forty per cant of the burials in which orienta

tion could be determined had the head to the east, and less than 20 

per cent were oriented respectively to the north, south and west. 
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Slightly more than half of the burials (?2) contained one or 

more ceramic vessels, and 86 had some type of offering placed in the 

grave. Many were wrapped in matting. None was richly furnished with 

grave goods; the most elaborate located in a room at Be £l had nine 

vessels, a basket and a few beads. The average number of vessels per 

burial was two. 

Lastly, it should be noted that infant, adolescent and adult 

burials occur in fairly equal proportions and there is no apparent 

preference for burial in rooms or refuse mounds on the basis of sex cr 

age. There are no available data, however, to determine if certain 

areas vrithin refuse mounds or rooms are more commonly chosen for cer

tain age or sex groups. 

In summary, it is difficult to draw any firm conclusions on 

village and town funerary practices based on extant information. Gen

erally burials in towns are not in refuse mounds but are found in ref

use filled rooms. The proportion of town burials located in rooms is 

far below that expected, and cemetery areas must exist outside the 

structures. The few undisturbed burials in town rooms are predominantly 

extended, orientation is not established, and they usually have rich 

burial furnishings. 

Village burials are usually in refuse, both in abandoned rooms 

and kivas, and in the rubbish mounds outside the village. Occasionally 

they were placed below room floors in non-refuse fill. If Be $9 is typ

ical of village sites, there is no real dichotony between estimated 

population and number of burials located. Village burials are 
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predominantly flexed or semi-flexed, almost half are oriented to the 

east and burial offerings are common but not rich. 

Water Control Systems and Town Reservoirs 

It was postulated in Chapter h that farming systems may have 

varied on the two sides of the canyon. On the south, the more broken 

and erodable cliffs, many reentrants, and possibly greater precipitation 

produced abundant alluvial fans suitable for akchin farming. The sheer-

cliffed north side received adequate water for crops but in a different 

formj there were fewer obstacles to slow the runoff, less sediment to 

carry, and water poured rapidly into the canyon rather than being 

slowed and trapped by the sand deposits of many alluvial fans. The 

valley bottom on the north was relatively flat and featureless, so that 

water draining into the Chaco probably ran first to mid-canyon where 

some sort of drainage channel was always present, and then downstream 

to join the Escavada Wash. 

To utilize water on the north effectively, then, meant collect

ing and channeling it before it escaped in the main drainageway. It 

was noted earlier that some sort of collection system was probably pres

ent on the north from early times, but climatic conditions after A.D. 

1000 probably made such collection mandatory for the perpetuation of 

agriculture in the canyon. The town water collection systems developed 

to meet this need have been known imperfectly since the early 1900's, 

but only recently have investigations revealed their complexity and 

extent. 

R. Gordon Vivian began a thorough survey of the hydraulic 

structures from 1963 to 1966. This work was confined primarily to 
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mapping and photographing the systems, although limited excavation was 

made in some areas. A summary of his findings appeared in the 1?6£ Kin 

Kletso report. In the summer of 1967 I undertook a more intensive in

vestigation of a single system. From these studies it was determined 

that several different types of structures were employed in the conser

vation of water derived from runoff. In the following review these dif

ferent types are briefly summarized, succeeded by a more complete des

cription of a single system that integrates most of the structural types 

reviewed. 

Farming Terraces. Farming terraces were long narrow gardens 

developed on the talus slopes of upper cliffs. Rock walls, many over 

100 feet in length and up to 12 feet in height, paralleled the cliff 

faces and collected alluvium and runoff from the mesa top (Figure 25>). 

Evidence for farming terraces in Chaco is limited to one extensive 

series between the towns of Pueblo Bonito, Chetro Ketl and Pueblo Alto, 

a portion of which is equated with the Pueblo Alto System. The entire 

series may have belonged to one town, or separate areas may have been 

claimed by individual communities. 

Grid Gardens. Some, possibly many, farming areas on the canyon 

floor were gridded with low earthen ridges for prevention of soil ero

sion and retention of water in garden plots. A grid garden near Chetro 

Ketl has been located through aerial photography and several other lo

cations give indication of having been gridded. The Chetro Ketl gar

dens are square and measure approximately 50 feet on a side. Much of 

the car^yon floor on the north may have been divided into small con

tiguous plots, but the evidence has been covered by a heavy deposit of 
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Figure 25. Farming terraces near Pueblo Alto. 
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Figure 26. Diversion dam in Cly Canyon. — The diversion 
gate is present near the center of the dam. 
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alluvium, and no system has been developed yet for locating them. 

Neither the Chetro Ketl grids nor others in the canyon were visible on 

infrared aerial photographs of a portion of the canyon floor recently 

taken by the United States Geological Survey. 

Masonry Dams. Several masonry dams have been located in the 

canyon and one is reported from Kin Klizhin (Holsinger 1901: 16). 

These appear to have been constructed either for the permanent retention 

of water or for collecting and diverting water into canals. The Kin 

KLizhin dam, and two others built across a reentrant on the Chacra Mesa 

opposite Hungo Pavi, probably served the first purpose and created 

semipermanent reservoirs. A smaller structure in a side canyon near 

Penasco Blanco may have had a similar function. 

A diversion type dam was located in 19^7 in the Rincon del 

Camino, also known as Cly Canyon. It impounded runoff collected from 

the canyon, and directed the water by means of a gate into a canal 

(Figure 26). This large block of masonry was over 120 feet in length, 

20 feet in width and stood at least 7 feet high. The gate measured 3i 

feet in width and was near the center of the dam. The nearest towns 

were Pueblo Alto and Pueblo del Arroyo, both approximately a mile 

distant. 

Canals. The most impressive, and to date most widespread, 

water control structures in Chaco are canals which were utilized for 

conveying floodwater from entrapment areas to fields and to town reser

voirs. Ten have been located near nine of the town sites; two are known 

i at Pueblo Alto. Single canals, definitely associated with a town, oc

cur at Pueblo Pintado, Una Vida, Pueblo Bonito, Penasco Blanco, Kin 
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KLizhen, and Kin Ya-ae The long "Gap" canal may have been the creation 

of Pueblo del Arroyo, or both this town and Pueblo Bonito. These 

structures are known to range in length from 200 feet (the Kin Nahasbas 

section of the Una Vida canal) to more than three miles (Pueblo Pintado), 

and in width from nine feet (Una Vida) to more than J4O feet (Pueblo 

Pintado) crest to crest. Depth varies from two to slightly less than 

five feet. They are either excavated into the native soil and occa

sionally lined, or are formed by slab and masonry walls where excava

tion was not possible. Gates that served to divert water into smaller 

feeder ditches have been found in the Penasco Blanco canal. Cne of 

these feeder ditches that carried water from the main canal, parallel

ing the cliff edge, to mid-canyon fields was excavated by the National 

Park Service in I960 (Brom'oerg 1961). 

Reservoirs. Large water storage tanks near or adjacent to 

towns have been reported or can be seen at six of the town sites. 

These include Penasco Blanco, Pueblo Alto (with two reservoirs), Una 

Vida, Pueblo Pintado, Kin Ya-a and Kin KLizhin. All appear to be in

tegrated into a canal system and drew water from these large ditches. 

The best known examples, which appear typical of all, are at Pueblo 

Alto and are described below. 

The Pueblo Alto Yater Control System. This system (Figure 27), 

like other Chaco water control systems, was designed to capture surface 

runoff after rains. It was devised and constructed by the occupants of 

Old Altoj the small site of New Alto is a McElmo Pueblo and was very 

likely built after the system was established, and, perhaps, abandoned. 

Pueblo Alto occupies the mesa top above the canyon, and like Penasco 
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Figure 27. The Pueblo Alto water control system.—Features of the 
system are designated: CW - collecting wall, C - canal, 
R - reservoir, P-0 - pour-off structure, FT - farming 
terrace, G - gardens. 
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Blanco, also a mesa top town, probably had farms in the canyon bottom. 

Tests made in 1?67 revealed that much of the mesa top in the vicinity 

of Pueblo Alto had only six inches or less of sand covering the bedrock. 

Schoenwetter and Eddy (196U: 120) have noted that "a minimal soil depth 

of 0.7 feet must be postulated for maize growth. With less soil than 

this, even the smallest varieties of maize have insufficient rooting 

depth to support this relatively large plant." 

Water was collected to the east and west of Old Alto by means 

of long masonry collecting walls (CW 1, 2, 3, Figure 27). These walls 

average two feet in width and height and are footed on bedrock. It is 

conceivable that the mesa top, which in the vicinity of Pueblo Alto 

slopes slightly to the north, was at one time .predominantly bedrock. 

The exact relationship of all collecting walls to each other has not 

been determined, but wall C¥ 2 stopped northward flowing runoff and di

rected it west toward Old Alto. Near the town it was channeled into 

Canal 1 (C l), which at one time apparently was connected with Canal 2 

(C 2). Canal 2 was bounded by masonry walls (solid lines in Figure 27) 

or cut through rock, sand and gravel (dashed lines). The water from 

Canal 2 seems to have been directed into a small canyon west of the 

last wall remnant and then to the canyon bottom near Pueblo del Arroyo. 

Before water flowed into Canal 2, however, a reservoir, R 1, situated 

to the south of Old Alto, was filled by Canal 1. Surplus was then di

rected into Canal 2. 

At some point in time the canal-reservoir system was modified 

to direct water to the Chetro Ketl area rather than to the vicinity of 

Pueblo del Arroyo and Pueblo Bonito. It has not been positively 
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established that Canal 3 did not exist contemporaneously with Canal 2. 

It is clear, though, that sometime after Canal 2 was established, a 

wall was built from the corner of Old Alto to, and slightly over, the 

refuse mound southeast of the town. This wall transformed an area bor

dering the town on the east into a new reservoir, R 2, and surplus 

water in Canal 3 was carried to a point where it could be directed into 

a natural drainage and then to the canyon bottom. 

All water after capture was diverted south, and over two primary 

cliff edges requiring some means of controlling the water when it 

spilled over the escarpment. This was accomplished by "pour-off" struc

tures, ramp-like masonry forms (P-0 1, 2, 3, U) built against the cliff 

edge to delimit the water flow. Two of these -structures (3c 86, Be 87) 

were classified as habitation sites by Pierson in his site survey of 

the canyon for the University of New Mexico. The structure at Be 8? 

(P-0 3) diverted water from Canal 3, and Pour-off structure U channeled 

water collected from the mesa top along Collecting Wall 1|. 

Water from Canal 3 and from Collecting Wall U may have been in

tended in part for use in a gridded garden area (G) southeast of Chetro 

Ketl. It is extremely probable that garden areas extended west of the 

known plot to the vicinity of Pueblo Bonito. 

In addition to canyon farming, some limited agriculture was 

carried out in farming terraces (PT) below the cliff edge southeast of 

Pueblo Alto. These gardens were watered from cliff top runoff, and to 

prevent the gouging out of garden soil, water was slowed at the point 

of pour-off by circles and rectangles of large stones laid in the 

drainage channels. This apparently slowed the water sufficiently, so 
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that it ran over the edge more gently instead of funneling over in a 

destructive manner. 

A more detailed description of the Pueblo Alto system will not 

add significantly to an understanding of it. The description given is 

intended to convey an impression of the size, complexity and variety of 

parts involved in a single system. It should be noted, however, that 

this system is better preserved than most Chaco systems as a result of 

the mesa top location of many of its features. Many canyon bottom 

canals, dams, and other features are deeply buried under alluvium and 

usually are detected only where arroyos have cut across and exposed 

them. Also, some form of inter-town cooperation may be evidenced in 

this particular case where mesa top water collecting at Pueblo Alto is 

linked with canyon bottom farming in both the Pueblo del Arroyo-Pueblo 

Bonito and Chetro Ketl areas. 

In conclusion, several points can be made regarding water con

trol. All known structures were designed to capture or control runoff 

that would have occurred only after rains. There was necessarily then 

a concern with rainfall, not shared by farmers who irrigated from per

manent streams or rivers. Water control provided better utilization of 

rainfall, but it could not insure crop production without rainfall. In 

general, most Chaco systems involved some means of capture of runoff 

and its transportation to fields by canals. Not infrequently some 

water was diverted from canals into town reservoirs for domestic use. 

With the possible exception of the.Pueblo Alto complex, all 

systems seem to be single community enterprises, and water control 

projects connecting several towns were not developed. Town-village 
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cooperation may have occurred on some systems, but the evidence is not 

conclusive. The "Gap" canal, which brings water through a break in the 

Chacra Mesa on the south, is probably associated with Pueblo del Arroyo 

and Pueblo Bonito, but there are numerous small villages in The Gap 

which, through cooperation in canal construction and maintenance, could 

have shared water with towns. There is little question, though, that 

major canals and reservoirs are closely associated with towns and were 

their creation. 

Finally, there is no evidence for what might by termed "small 

scale" water control. I refer to small check dams in intermittent 

drainages, boulder linear borders and short ditches reported from other 

areas of the Southwest (Schwartz i960, Lindsay 1961, Hayes 196U). 

Evidence for the Contemporaneity of Towns and Villages 

It has been assumed in the preceeding pages that town and vil

lage communities in the Chaco were contemporaneous. Some ceramic and 

dendrochronological evidence for contemporaneity has been given, but in 

the following paragraphs this evidence will be reviewed in more detail 

for the post - A.D. 1000 period. 

Dendrochronological Dating 

On the basis of numbers of tree-ring specimens, Chaco Canyon 

ranks near the top of well dated archaeological areas in the Southwest. 

Forty-eight sites in the region, ranging from early pit house settle

ments to Navajo-Refugee sites, have yielded dendrochronological dates. 

As might be expected, Chacoan towns are well represented (only Pueblo 

Alto and the Escavada Wash site have produced no wood), and there are 
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dendro-dates from seven villages as well. However, the discrepancy in 

number of specimens from towns and villages is great. There are £62 

from eleven towns, but only 39 from the seven villages. Not all towns 

are securely placed in time; Wejiji and Kin KLizhin have only one date 

apiece, and there are only six from both Kin Ya-a and Pueblo Pintado. 

Other towns, nevertheless, are so dendrochronologically secure that the 

building sequence can be postulated with fair reliability. Chetro Ketl 

has 308 tree-ring dates, Pueblo Bonito 98, Penasco Blanco hlf and Pueb

lo del Arroyo In summarizing the dendrochronological data from 

town sites, Bannister (1965: 200-1) states: 

The presence of the clusters clearly indicates that wide
spread building activities were being undertaken in the 
Chaco Canyon during the first half of the 10th century. 
Seemingly, there was then a decrease in construction until 
around 990, at which time renewed building was instigated 
at Chetro Ketl and Hungo Pavi. Date clusters throughout the 
11th century, some of them synchronous and others overlap
ping in time, sug3esb a period of continuous building activ
ity. One of the more striking relationships of the 11th 
century is seen in the fact that the major Chetro Ketl 
cluster, extending from 1038 to 10£l|, is immediately follow
ed by the major Pueblo 3onito cluster of 10£5> to 1083. ... A 
final surge of activity apparently took place from about 1100 
to 1110, with the last defined cluster occurring at Kin Kletso 
from 1123 to 1122*. 

No village sites contain significant clusters, with the possi

ble exception of Leyit Kin. The important site of Be £l has only two 

dated specimens, and there is a single non-cutting date from Be £0. 

The three cutting dates from Be $9 are all 1110. While there are suf

ficient cutting dates from towns to establish, without question, the 

construction periods of many sections of these sites, there are only 19 

similar specimens from the villages. These are listed in Table 3. 



Table 3. Dendrochronological Cutting Dates from 
Chaco Village Sites. 

Date Site Provenience Number,r Form Remarks 

1011 Leyit Kin Kiva A 1 Charcoal Construction (?)** 

103$ Leyit Kin Kiva A 1 Charcoal Construction (?)** 

1039 Leyit Kin Kiva A 5 Charcoal Construction (?)** 

10U3 Be $1 Room 7 1 Log Construction 

10l£ Leyit Kin Kiva A 1 Charcoal Construction (?)** 

1085> Be 362 Kiva 1 1 Niche pole Construction 

1088 Ec 362 Kiva 3 1 Log Construction 

1106 Leyit Kin Kiva A k Charcoal Construction (?)•"* 

1109 Be 362 Kiva 3 1 Log Construction 

1110 Be $9 Kiva 2 3 Vent, 
poles 

Construction 

* Number refers to the quantity of specimens with the same date from 
a single provenience. 

In discussing Kiva A Dutton (1938: 23) assumes that the dated char
coal specimens were from construction timbers, but at a later point 
in her report she (Dutton 1938: 79) notes "The dates ... might in
dicate the use of odd timbers cut during that 3pan of time - per
haps the re-use of timbers. Or the;/ might represent firewood 
burned in the kiva." 
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Variable tree-rings from other village sites extend from 922+ 

10-20 (Be £0) to 1113v (Be 362). Although the evidence i3 admittedly 

scanty, nonetheless, the range in cutting dates from 1011 to 1110 from 

four different villages strongly suggests that their construction was 

contemporaneous with town building during the 11th and 12th centuries. 

Ceramic Dating 

All major ceramic types found in Chaco Canyon occur in both 

towns and villages and in the same stratigraphic sequence. The fol

lowing is a brief summary of a few of the predominant 11th and 12th 

century types present in Chaco sites. 

Escavada Black-on-white. In speaking of pottery at Be 5>1, 

KLuckhohn (1939: UO) remarked, "Escavada and Gallup are the two most 

prominent types, if we take the sherds found in rooms and kivas as a 

whole." At Be $0 it was noted that "From this it may be seen that the 

combination which runs highest in percentages on the floor level is pre

dominantly Gallup Black on White, Escavada Black on >/hite, ^ed Mesa 

Black on White, and Exuberant Corrugated" (Brand and others 1937s 80). 

The same is true of Unit II at Leyit Kin (Button 1938: 86, Graph II). 

Vivian (19^9: 22) has called attention to the fact that "Roberts' sec

tioning of the Penasco Blanco refuse, at a major Chaco site, provides 

the best demonstration that Escavada (Degenerate Black-on-white) was a 

particularly long-lived type. It made its appearance at the bottom of 

the mound and continued through all levels ..." This type also was 

found in excavations at Pueblo Bonito, Chetro Ketl, and Pueblo del 

Arroyo, and is present in refuse areas of all other Chaco towns. 
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Gallup Black-on-white. The occurrence of Gallup Black-on-white 

at Be 50 and Be 51 has been noted in the quotations above. It was 

found at Leyit JCin (Dutton 1938: 86, Graph II), and excavation notes 

indicate its presence at Be 59. Furthermore, it is common on refuse 

mounds of unexcavated villages. It is a frequent type in town sites 

and was abundant at Pueblo Bonito where it was identified as "Hachure A" 

(Judd 19$k'- 180). Vivian (1959: 25), in referring to Gallup, noted 

that stratigraphicallv it "started later in the Penasco Blanco dump, 

becoming predominant in the upper one-third." Hawley (193^: 53-U)* 

calling Gallup "Semi-polished black on white ware," determined that it 

was the dominant type in Stratum 2 of the Chetro Ketl refuse mound, and 

like Escavada it is common in trash mounds at -unexcavated towns. 

McElmo Black-on-white. Kluckhohn (1939: UO) states, "McElmo is, 

in a sense, the most omnipresent ware at Be 5lj for whole forms appear 

in essentially all parts of the site ..." It moreover was found at Be 

50 (Brand and others 1937: 86), Ec 59 (excavation notes), and Dutton 

(1938: 93-U) notes its increase in Unit III at Leyit Kin. Probably 

most of the "Mesa Verde Black on White" from Unit III at Leyit Kin is 

MeElmo. Sherd tabulations from student excavation notes on Be 53, 57 

and 58 include appreciable quantities of this type. Both Judd (195U) 

and Roberts (1927) refer to MeElmo as "Chaco-San Juan." Judd (195U: 

180) reports its existence at Pueblo Bonito and advises that at Pueblo 

del Arroyo "^he Chaco-San Juan was especially conspicuous both from 

excavated rooms and from the mound area west of the ruin ..." (Judd 

1959: 165). ^ivian (1959: 26) reports that "In the Penasco Blanco dump 
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this Chaco/San Juan appeared first near the top levels, at approximate

ly the same time that Chaco hachured developed." 

Architectural Dating 

On the basis of her work at Chetro Ketl, Hawley (193W was able 

to establish a sequence of veneer styles for the site based on tree-

ring specimens associated with the varying styles. This sequence has 

been corroborated at other Chaco towns, and with few exceptions (Ban

nister 1965: lU8-£0), revisions have not been needed. Masonry at vil

lage sites is almost entirely uncored and lacks veneers; but Kluckhohn 

(19395 31) observed that the walls of Room 7 in Be $1 were "Narrow 

Banded with Core Type and there are a few other places (the west wall 

of room 2, for example) which approximate this type in general surface 

style, though without core. (One or two walls are also reminiscent of 

Spalled Blocks with Core Type in surface finish)." Hawley (1937a:Fig-

ure 3) has dated Narrow Banded with Core at 1030-1070, and Spalled 

Blocks with Core at 1100-1116. There are other scattered examples in 

excavated villages of what appears to be attempts to duplicate veneer 

styles in uncored walls. 

Another example of seeming experimentation in copying town 

architecture was the colonnaded gallery at Be ?1 discussed earlier in 

this chapter. In cannot be proved positively that this W2s a poor du

plicate of the Chetro Ketl gallery, but it is a fair guess that this 

was the case. 

Finally, the occurrence of Casa Rinconada, a town-type Great 

Kiva built in cored and veneered masonry, in the midst of several vil

lages suggests that it may have served a town-village integrative 
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purpose. If this is true, it also would substantiate the contempora

neity of these two community types. Similar isolated town-type Great 

Kivas near villages in other parts of the canyon and the general Chaco 

area are suspected of having served the same function. 

Summary Statement 

I will not attempt to synthesize the data presented to substan

tiate two distinct community types in the Chaco. I believe the evi

dence leaves little doubt that two cultural systems or patterns were 

present in the Chaco. Although data on site plan and architecture are 

the most supportive, I feel that this reflects the lack of detailed 

analyses in other cultural categories, namely crafts and funerary prac

tices. Once intensive investigations are made of portable items, and 

more attention is paid to burial practices, the case for distinct town 

and village systems should be strengthened. 

Similarly, the evidence for contemporaneity must stand until 

finer ceramic controls are established and more dendrochronological 

specimens are obtained from villages. At present there seems little 

reason to question the contemporaneity of Chaco towns and villages. 
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PROPOSITIONS At® TESTS 

It has been established that the archaeological remains repre

sentative of the prehistoric Anasazi-Pueblo occupation of Chaco Canyon 

were marked by variations in some of the more apparent cultural mani

festations, i.e., settlement pattern, architecture, funerary practices 

and association with water control systems. It would appear that cul

tural variation in Chaco Canyon was not the result of temporal factors, 

but, instead, the three most readily distinguished "community types" 

were contemporaneous (at least in part), and another factor (or factors) 

was responsible for the variations observed. The problem, then, is one 

of determining what cultural or non-cultural variables may have effected 

the diversity of these contemporaneous cultural systems. 

Past researchers have offered a series of explanations for the 

variation noted in the canyon communities. These included: 1. dif

ferences in the temporal occupation of the sites involved,- 2. immi

gration of peoples with contrasting cultural systems; 3. acculturative 

influences from Mexico^ two long-resident but contrasting "cultural 

traditions" that developed in place maintaining their own identity^ and 

contrasting inner cultural or psychological tendencies of the pre

historic population that inhabited the canyon. It lias been noted that 

despite the fact that several explanations have been offered for cul

tural variation, few researchers ever considered more than a single 

207 
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hypothesis, and hypotheses or propositions offered were never sub

jected to testing for validity. The present chapter is designed to re

view the explanations that have been proffered for cultural variation 

in Chaco Canyon, to suggest additional possibilities, and to consider 

all in terms of one methodological approach to problem solving. 

Methodology 

The methodological approach for seeking answers to questions of 

cultural variation in Chaco Canyon that is utilized here is not new to 

science, but until recently its application to problems of an archaeo

logical nature has not been great. A summation of this approach in an 

archaeological context is probably best expressed by Lewis Binford 

(Binford and Binford 1968) in an introductory article in the recent 

publication, New Perspectives in Archeology. Many of the papers in 

this volume are case examples of this approach. The theoretical and 

methodological tenets set forth have come to be identified as a new ap

proach in archaeology, an approach frequently referred to as the "new 

archaeology." 

I do not wish to become involved in the controversy surrounding 

the "new archaeology." My concern is for submitting the Chacoan data 

to the most rigorous examination possible when seeking solutions to 

problems of a cultural nature. If the methods are sound, and if they 

are applicable to the questions asked, it makes little difference what 

"school" they are associated with. I make this point in order to es

tablish the fact that this study was not undertaken as an exercise in 

methodology; rather the methods are utilized as tools for insuring that 

the results have the greatest possible significance. 
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The method employed here is "the method of hypothesis," a pro

cedure involving the invention of "hypotheses as tentative answers to 

a problem under study, and then subjecting them to empirical test. It 

will be part of such test to see whether the hypothesis is borne out by 

whatever relevant findings may have been gathered before its formula-

tionj an acceptable hypothesis will have to fit the available relevant 

data. Another part of the test will consist in deriving new test im

plications from the hypothesis and checking these by suitable observa

tions or experiments" (Kempel 1966: 17-8), Inherent in the above defi

nition, and yet not specifically stated, is the concept of the method 

of multiple working hypotheses. This method, first postulated by 

Thomas Chamberlin in 1890, urged that the investigator "bring up into 

view every rational explanation of new phenomena, and to develop every 

tenable hypothesis respecting their cause and history" (Chamberlin 1965 s 

756). 

Hempel (1966: 15) notes that there are "no generally applicable 

'rules of induction1 by which hypotheses or theories can be mechanical

ly derived or inferred from empirical data." Instead, hypotheses and 

theories are invented and "constitute guesses at the connections that 

might obtain between the phenomena under study, at uniformities and 

patterns that might underlie their occurrence" (Kempel 1966: 15). The 

safeguard to this system of freely invented hypotheses and theories is 

the principle that they are scientifically acceptable "only if they 

pass critical scrutiny which includes in particular the checking of 

suitable test implications by careful observation or experiment'1 

(Hempel 1966: 16). The development of test implications is more 
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structured than creating propositions for they necessarily must be 

based on the propositions. In addition, there must be empirical data 

available for testing. A.s Hill (1970: 22) has pointed out, where em

pirical data are lacking, only ad hoc explanatory propositions can be 

formulated - propositions that cannot be tested and lack validity. 

Hempel (1P66: 20) has noted that test implications "are implications of 

the hypotheses from which they are derived, and the;/" have the form of 

if then sentences." They are conditional in the sense that they indi

cate under what conditions one would expect certain kinds of data to 

occur if the proposition is correct. 

It has been suggested (Piatt 196U: 3h7) that the most expedient 

system for applying the method of hypothesis is to construct tests that 

will refute rather than confirm each proposition. % rejecting the 

less tenable propositions initially, the choice of explanatory proposi

tions is narrowed to several that may or may not be rejected. One im

portant aspect of the method of hypothesis is that "Even if many 

implications of a hypothesis may have been borne out by careful tests, 

the hypothesis ma;^ still be false" (Hempel 1966: 8). The apparent con

firmation of a proposition does not necessarily insure its validity, 

therefore, it only increases its significance. 

The propositions or hypotheses proposed below are descriptive, 

static state hypotheses. They are designed to determine from the 

available data as exactly as possible what factors were responsible for 

cultural variation in Chaco Canyon. It should be noted that explana

tory functional systems hypotheses could be designed as well - hypoth

eses that would attempt to explain how variables in the cultural and 
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environmental systems interacted to produce variation in the cultural 

systems. This type of hypothesis is not considered here but will be 

reviewed in the concluding chapter. 

Propositions and Tests 

Chamberlin (196^) has cautioned that all conceivably relevant 

hypotheses should be considered in scientific investigations. The 

seven propositions listed below do not constitute the entire range of 

hypotheses for cultural variation in Chaco Canyon, I am sure. They do 

combine several that have been offered in the past, and a number that 

have been postulated only recently. Rather than accumulate more propo

sitions at this time (propositions that at the moment appear less rele

vant) these seven are considered in the knowledge that several may be 

rejected, thus narrowing the choice of alternatives. These alternatives 

and their tests may in turn engender additional propositions for test

ing. 

1. Cultural variation in Chaco Canyon is the result of contrasting 

psychological tendencies - "progressive versus conservative attitudes"-

of a single culturally homogeneous population. 

2. Cultural variation in Chaco Canyon can be attributed to temporal 

differences of the tangible manifestations of a single culturally 

homogeneous population, 

3. Cultural variation in Chaco Canyon is the result of site-unit in

trusion in the canyon by migrants from the northern San Juan Basin. 

U. Cultural variation in Chaco Canyon can be attributed to influence 

from Mexico - influence resulting from the operation of the "puchteca 

concept (DiPeso 1968a: 52-1;)." 
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5. Cultural variation in Chaco Canyon is the result of the differen

tial adaptation of a single culturally homogeneous population to vary

ing environmental habitats. 

6. Cultural variation in Chaco Canyon can be attributed to the de

velopment of two different but contemporaneous systems of social 

integration. 

7. Cultural variation in Chaco Canyon reflects the development of a 

single social system organized according to the principle of ranking. 

The remainder of this chapter will be devoted to a consideration of 

each of the above propositions, and tests, when appropriate, will be 

applied. The significance of these tests and questions of interacting 

functional systems are treated in the concluding chapter. 

Proposition 1 

Cultural variation in Chaco Canyon is the result of contrasting 

psychological tendencies - "progressive versus conservative attitudes"-

of a single culturally homogeneous population. 

Background. This proposition has never been presented formally 

as a hypothesis for cultural variation in Chaco Canyon. It stems from 

remarks of early researchers in Chaco Canyon who were attempting to 

explain the obvious differences between canyon sites once contempora

neity of representative examples of towns and villages had been ac

cepted. Dutton (1938:79) for example, spoke of the "more progressive, 

capable, and independent people" who moved away from the central com

munities to establish small, independent settlements. Hawley (1937b: 

implied that differences in the canyon were a reflection of conservative 
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versus progressive attitudes, and Kluckhohn (193?) noted that this same 

"explanation" of community variation had been offered. In a sense, 

Judd (l93>h, 19^9, 19610 utilized this concept, although his primary ex

planation for cultural variation rested on a migration hypothesis. 

These views have been detailed in Chapter 2 and will not be reviewed 

here because they form no basis for the development of test implica

tions. Proposition 1 is what Hill (1970: 22) has referred to as an "ad 

hoc" explanatory proposition - one based on ideas, attitudes, cultural 

norms and psychological tendencies, for which empirical data are not 

available for testing. 

It is reasoned, therefore, that Proposition 1 must be rejected. 

Proposition 2 

Cultural variation in Chaco Canyon can be attributed to tempo

ral differences of the tangible manifestations of a single culturally 

homogeneous population. 

Background. As indicated in Chapter 2, one of the earliest ex

planations (Nelson 1920, Kidder 1921;) for the contrasting ccmnunity 

types in Chaco Canyon was founded on the assumption that different site 

types represented different periods of cultural evolution in the canyon, 

and small village sites were considered the antecedents of the large 

towns. This hypothesis was raised again by Gladwin (l9hS), who seri

ously questioned the contemporaneity of tovm and village sites, and on 

the basis of dendrochronological evidence offered a temporal explana

tion for their apparent differences. 
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A temporal explanation for cultural variation in Chaco Canyon 

is no longer considered tenable. No one since Gladwin has advanced 

this proposition, and in view of all available evidence it is unlikely 

that it will be seriously presented again. The data for contemporane

ity of towns and villages given in the preceeding chapter are deemed 

sufficient, and it is felt that tests are unnecessary. 

Proposition 2 is no longer feasible, and is, therefore, re

jected. 

Proposition 3 

Cultural variation in Chaco Canyon is the result of site-unit 

intrusion (Willey 19!?6: 7-8) in the canyon by migrants from the north

ern San Juan Basin. 

Background. It was postulated in several of the preceeding 

chapters that McElmo Pueblos in the Chaco represent the site-unit in

trusion of migrants from the northern San Juan Basin at approximately 

10£0. The cultural system represented by McElmo Pueblos is not being 

considered in the investigation of cultural variation, however, and is 

not treated in this proposition. This proposition refers only to town 

and village community types. 

Seemingly, the single consistent proponent of the San Juan site-

unit intrusion hypothesis is Judd (I9%k» 195>9, 19&0. Kluckhohn (1939) 

made reference to migration, but offered several alternative proposi

tions for cultural variation in the canyon, and the postulated influx 

of "Mexicans" is considered below in an alternative proposition. Judd's 

thesis, outlined in detail in Chapters U and can be summed up in the 
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following statement. "The so-called Chaco Culture vras just short of 

full bloom when it first came to Chaco Canyon. At Pueblo Bonito it 

introduced veneer-and-core masonry and architectural precision; it also 

introduced Corrugated-coil Culinary ware, Straight-line Hachure and, 

among others, a hybrid variety of domestic pottery we designated 'the 

Chaco-San Juan"1 (Judd 1961;: Ul). The place of origin of the "Chaco 

Culture" was the "broad area north of the San Juan [River] ." It is im

portant to note that Judd (1961+: l;8-9) considered village sites on the 

south side of the canyon contemporaneous with, and culturally similar 

to his Old Bonitian population on the north side of the canyon. 

The evidence for cultural continuity in Chaco Canyon community 

types presented in Chapters U and £ is deemed 'sufficient to discount 

the site-unit intrusion hypothesis presented above. Nonetheless, in 

order to substantiate this premise further, several tests are consid

ered. It should be noted that the testing of a proposition must be 

done with data that are independent of those used in originally gener

ating it. Thus, a test in support of the migration proposition based 

on the presence or absence of new masonry styles in town sites after 

A.D. 10^0 would be invalid. It is for this reason that the first of 

five criteria designated by Rouse (1958) as necessary for inferring 

migration from anthropological evidence, cannot be utilized as a test 

implication. This criterion was to "identify the migrating peoples as 

an intrusive unit in the region it had penetrated" (Rouse 1958: 61|), 

but Judd's migration hypothesis is based on the intrusive character of 

his Late Bonitian population. Several other criteria suggested by 

Rouse are applicable, however, and are utilized below. 
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Test Implications. 

1. If veneer and core masonry, architectural precision, Straight-

line hachure ware, and Chaco-San Juan ware were introduced into Chaco 

Canyon at approximately 10^0 by migrants from the northern San Juan 

Basin, then sites with these characteristic attributes should be found 

in the latter area. 

2. If all Chacoan towns were settled by migrants from the San Juan 

Basin, then numerous sites with town attributes should be present in 

the San Juan Basin. 

3. If sites with Chacoan town attributes are found in the northern 

San Juan Basin, then they should date earlier than towns in Chaco Can

yon. 

Test 1. Town attributes should be present at sites in the 

northern San Juan Basin. 

There are a number of ruins in the northern San Juan Basin with 

architectural and ceramic traits similar to Chacoan town sites. No 

comprehensive study of these sites as a group has been undertaken, and 

conclusions drawn on the degree of their similarity to sites in Chaco 

Canyon must be based on an examination of original data pertaining to 

these sites. Several have been excavated, but unfortunately much of 

this work was done when data controls were not always precise and much 

information is lacking. 

In his report on excavations in the La Plata District of south

western Colorado and northwestern Mew Mexico, Earl Morris (1939: 2-0$) 

reported that there were a number of sites in the San Juan Basin with 

characteristic Chacoan architecture. These included the Solonan Ruin, 



217 

Jeancon's Chimney Rock Mesa Site, Lowry Ruin, some parts of the Yucca 

House group, the Aztec Ruin, several on the San Juan River between 

Farmington and Shiprock and structures in the Montezuma Valley on the 

flanks of the Blue Mountains. Of the numerous ruins that Morris ex

cavated in the La Plata District, one, Building I at Site 39* was more 

"Chacoan" than others. Site 39* located on the La Plata River approxi

mately 15 miles north of Farmington, showed a long sequence of occupa

tion from Basketmaker III through Mesa Verde, but Building I was 

identified as "Pueblo III early (Chaco)." Morris (1939s £0) noted that 

Building I (the only building entirely excavated at Site 39) "was sur

prisingly symmetrical for an ancient Pueblo structure." He considered 

this symmetry as indicative of a planned unit, laid out and built at 

one time, although there was evidence of subsequent remodeling. The 

building was rectangular, contained 2£ rooms and two enclosed kivas, 

and was two stories high at the back. It is not indicated whether 

masonry was cored; some walls were rather thick especially the exterior 

ones and they may have been veneer and core. It is doubtful, however, 

that interior walls dividing rooms were cored and veneered, for Morris 

(1939: 52) notes that they were "relatively poorly constructed of mixed 

sandstone and cobblestones." A photograph (Morris 1939: Plate 3) of an 

exterior wall reveals a masonry style more closely resembling the 

McElno Pueblos in Chaco Canyon. These exterior walls were of pecked 

"blocks" closely set and chinked with spalls but "not laid in graded 

uniform courses." 

Morris (1939: 202) reported that "The greatest concentration of 

pure Chaco sherds noted in the La Flata Valley is at Site 39*" Sherds 
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illustrated from this site (Morris 1939: Flate 268, 1 and 2) resemble 

Gallup 31ack-on-white and Chaco Black-on-white. Other "true" or "pure" 

Chaco sherds were found only occasionally in the La Flata District, and 

Morris (l939: 20$) considered them "trade pieces." In addition to the 

true Chaco sherds in the La Plata, Morris recognized two other styles 

in early Pueblo HI ruins (the Chaco-like tradition of the La Plata 

District was considered early Pueblo HI to differentiate it from the 

later Pueblo III Mesa Verde tradition). These were a Chaco-like style 

with "varying degrees of Chacoesqueness as evidenced by resemblance of 

vessel forms and hachured patterns" (Morris 1939: 20$), and a non-Chaco 

style with predominantly heavy-line, solid-figure patterns. 

The Chimney Hock Mesa Site (sometimes .referred to as Chimney 

Rock Pueblo) was partially excavated in 1922 and is located in south

western Colorado approximately 30 miles east of Durango. It occupies a 

defensive position on a large butte and was one of the largest sites in 

the area. The entire structure was not excavated, but Roberts ( lp2u:  

Figure 7) has provided a ground plan showing the extent of clearing. 

The plan is basically rectangular ana an estimated bO to $0 rooms com

prised the pueblo. Two enclosed kivas are located within the structure 

and are separated by five small rooms. It is not indicated whether the 

masonry is core and veneer, but this may have been the method employed 

as walls averaged two and one-half feet in width. Roberts (I92)i: 11$)  

remarked that the walls resembled some sections at Aztec and in Chaco 

Cariyon - "That is, the courses formed of the large slabs are separated 

by several courses of very thin, small pieces of stone." The pueblo 

rose to a height of two stories, rooms were large and rectangular and 
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ceilings were high. Descriptions of the two kivas are not clear, but 

it is apparent that two styles or a mixture of two styles were present. 

Chimney Rock ceramics were reported by Jeancon (19210, but 

types are not named nor are complete descriptions given. In discussing 

the black-on-white wares, he noted that "The decorations of the middle 

and last periods are very strongly suggestive of the Chaco Canon and 

also, in a smaller degree, to the Aztec, New Mexico, wares," but on the 

other hand, they "have a certain individuality that causes them to be 

recognized at once" (Jeancon 1921;: 211;). Although hachured designs 

were supposed to have been common' at the site (Jeancon 1921;: 270), few 

of the pieces illustrated show this design style and fewer yet resemble 

Chacoan types. 

Martin (1936: 201) has identified a portion of the Lowry Ruin 

as "Chacoan." This site is located in southwestern Colorado approxi

mately fifty miles north and west of the Mesa Verde. The structure in

volved in the Chacoan complex is basically rectangular and includes 21 

rooms and three kivas, two of which are enclosed within the house-block. 

These three kivas show a mixture of 3an Juan and Chaco traits. A Great 

Kiva, approximately 17!? feet east of the house structure was contempo

raneous with the Chacoan complex of rooms and kivas. Masonry at the 

site was cored and walls were placed on foundations. Veneer styles do 

not duplicate those in Chaco but one example shown (Martin 1936: Plate 

XXVI) approximates the earlier styles identified in Chaco. 

The predominant black-on-white ceramic type at the Lowry Ruin 

was Mancos. Although Martin (1936: 112) confessed that he had dif

ficulty at times separating Manco3 and Chacoan sherds from the 
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Gallup-Shiprock region, these Chacoan sherds were from earlier, pri

marily non-hachured types. Hachure was occasionally employed in Mancos 

but very few of the pieces illustrated by Martin resemble Gallup or 

Chaco Black-on-white. Stratigraphic tests indicated that Mancos was 

present at the site from earliest times, increased significantly and 

then declined. McElmo Black-on-white also was found in the lowest 

levels but in small percentages. It increased through time and pre-

ceeded Mesa Verde Black-on-white (Martin 1936: 113). 

Concerning the "Chaconess" of this site, Martin (1936: 205>) 

pointed out several "cultural elements" that he believed tied this ruin 

to sites in the south. These included ceramics, two types of kivas (a 

small type incorporated in the pueblo and the Great Kiva), a distinc

tive masonry, large rooms (10 by 20 feet) with high ceilings (9 feet) 

and "the balanced plan of the nucleus." The nucleus, incidentally, 

consisted of four rooms. 

The Aztec Ruin is in a somewhat different class than the sites 

reviewed above. Kidder (192/j: 56) summed up this notion when he re

marked, "The Aztec ruin is architecturally a perfect example of a Chaco 

pueblo, not only in ground-plan but in the most minute details of 

construction." Kidder was referring to the West Unit at Aztec, and it 

does duplicate many towns in Chaco Canyon in architectural plan and 

masonry styles. An arc of single rooms encloses the town plaza, a 

Great Kiva is present in the court, and many other features identify it 

unquestionably as a Chaco to™. Masonry is cored and veneered. 

Morris did not differentiate between Mesa Verde Black-on-white 

and the Chacoan wares when he first reported artifactual material from 
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the West Unit of the Aztec Ruin, although he did note that hachured 

elements were more prevalent on sherds from older refuse deposits and 

below floors (Morris 1919: ?U). Later, he remarked that pre-Kesa Verde 

ceramics at the Aztec Ruin were more "Chacoesque" than Chaco, that the 

clear white slip and well executed narrow-line hachure of the Chaco 

Canyon products were generally missing, and that the black-on-white 

ensemble at Aztec was "the result of local expression of the general

ized Chaco urge far more than of direct influence from the Chaco it

self" (Morris 1939' 205). As would be expected, McElmo Black-on-white 

was also present at the West Unit of the Aztec Ruin, although its exact 

proportion to the Chacoan-like types has not been established. 

In summary, there are a number of sites in the northern San 

Juan Basin, some of which have been excavated, that exhibit core and 

veneer masonry, a degree of architectural precision not common to other 

sites in the region, the use of hachured elements in ceramic designs, 

and that have varying quantities of San Juan-Chaco or McElmo Black-on-

white pottery. 

Test 2. The number of sites with town attributes in the north

ern San Juan Basin should be significant. 

Judd (l961j: 5>1) has postulated that town dwellers in Chaco 

Canyon first settled in the western end of the canyon, and then, be

cause of the headward erosion of the arroyo, were forced gradually to 

move upstream a mile or two at a time, each time establishing a new 

town site. He supports this postulate by pointing out that "there is 

progressive reduction in the number of rooms and in the quantity of 

visible rubbish especially at Hungo Pavi, Una Vida, Weje-gi, and Pueblo 



222 

Pintado" (Judd 196U: £l). As a result, Judd considers that no more 

than three Chaco sites at the most were inhabited simultaneously. 

Although it was proposed in earlier chapters that the sites of 

Pueblo del Arroyo and Tfejiji may represent late town developments, 

there is no similar evidence for other towns. It was demonstrated, for 

example, that Una Vida was one of the earliest towns in the canyon, and 

Pueblo Pintado is contemporaneous with Pueblo Bonito, Penasco Blanco 

and other towns in the lower reaches of the canyon. There was, in ad

dition, construction at Pueblo Bonito, Chetro Ketl, and Fueblo del 

Arroyo after 1100. Judd's proposition also overlooks the occupation of 

towns outside the canyon. Kin Bineola, for instance, is one of the 

oldest known town sites. The dendrochronological and architectural 

evidence does not support Judd's proposition, and a larger town popu

lation must be assumed. If the small talus units in the neighborhood 

of towns, that show architectural similarities to towns, were also set

tled by migrants from the northern San Juan Basin, then the number of 

immigrants into the canyon must be increased. With construction dates 

falling around 10^0 from eight of the Chaco towns and from several of 

the talus units with core and veneer masonry, the Implication is that 

the influx of migrants into Chaco Canyon at 10^0 must have been on a 

large scale. Was the population in the northern San Juan Basin suf

ficient to have supplied the number of colonists needed to account fcr 

the sudden increase in the Chaco population? 

No precise information exists on the number of sites in the 

northern San Juan Basin that exhibit Chaco town characteristics, but 

the few excavated sites with core and veneer masonry are found widely 
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separated over a considerable area in the north. These sites also 

have ceramics decorated with hachure designs, though the similarity of 

styles in the Lowry and Chimney Rock Mesa sites to Chacoan types is not 

great. McElmo Black-on-white was found at the Lowry Ruin, and photo

graphs of the "nascent stage of Mesa Verde" pottery found in the La 

Plata District in Morris (1939; Plate 292) leave little doubt that it 

was also present in that area. Morris (1939: 20h) has written that 

"The Chaco-like remains north of the San Juan, both architectural and 

ceramic, are so widespread and so numerous that I consider it untenable 

to view them wholly as an extension of or a backwash from, the Chaco 

Carbon center." 

It is evident, therefore, that there was a sufficient popula

tion in the northern San Juan Basin to have accounted for the postula

ted influx of migrants into Chaco Canyon at around lOfJO - a population 

that brought core and veneer masonry, the hachured design style, archi

tectural precision and McElmo Black-on-white. 

Test 3. Sites in the northern San Juan Basin with the described 

architectural and ceramic attributes should date earlier than their 

Chaco counterparts. 

Bannister's study of the numerous dendrochronological specimens 

from Chetro Ketl led him to state that "the Chetro Ketl building period 

confined to 'narrow banded with core' masonry started about 1038 and 

continued through three waves of activity until about 105>U" (Bannister 

196£: 15>0). He had previously noted the probable existence of an 

earlier structure at Chetro Ketl that was razed in the 1030's for the 

present building. The earlier structure was built intermittently from 
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the 990's through 1029, and Bannister (l965: l!;9) remarked that the 

masonry type was unknown, but "in all liklihood it was not of the 1 un-

faced slab1 typej hence, either an unnamed masonry type or a backward 

extension of Hawley's 'narrow banded with core' type ..." Bannister 

(1965: 1^8) further points out that "none of the 31 dated specimens 

definitely associated with 'unfaced slab' masonry in Chaco Canyon ruins 

date later than 950. ...This evidence strongly suggests that the 'un

faced slab' masonry was used during the period extending from before 

900 to about 950." It is apparent then that core and veneer masonry 

was present in Chaco Canyon by at least 1038, and it is probable that 

it was earlier, perhaps as early as 950. 

The beginning date of Gallup 31ack-on-.white, the first type in 

the Chaco to employ hachuring in design elements on a large scale, is 

not well established. Vivian (1965) did not find Gallup at the Three-C 

Site, nor was it in the lowest levels of the Perfasco Blanco refuse 

mound trenched by Roberts (1927). It did appear near the middle of 

this dump and was dominant in the upper one third. It was also the 

dominant decorated type in Stratum 2 at Chetro Kebl, a level with one 

tree-ring specimen dated at 1060fca. 60 (Hawley 193U: 5h). This speci

men came from the top or latest deposition of Stratum 2. Breternitz 

(1966: 76) writes that "Gallup Black-on-white may be dated at 1000 to 

1125 as an indigenous type. There is a possibility that it lasts until 

about 1200 as a trade product." In sum, hachuring as a design element 

is present in the Chaco by at least 1025 (discounting the earlier wavy-

line hachuring on Kiatuthlanna-Red Mesa), and continued into the 12th 
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century A.D. as represented by Chaco Black-on-white, a short-lived 

development in the Chaco. 

McElmo Black-on-white in Chaco Canyon has been discussed by 

Vivian and Mathews (l?6£: 83) who advise that: 

Its appearance in the Chaco is dated only in terms of associ
ations with other types, none of them too well dated them
selves. At the Periasco Blanco refuse Roberts found it 
appearing at the same time that hachured pottery developed 
and this would generally be construed to mean about the 
middle of the 11th century A.D. At Be 51 it was associated 
with Red Mesa 31ack-on-white and Deadman's Black-on-red, with 
only rare examples of Chaco Black-on-white present (Kluckhohn 
and Reiter 1939: UO). This group would have been somewhat 
earlier than demonstrated association at other Chaco loca
tions and suggests that McElmo Black-on-white was fairly 
common in the first quarter of the 11th century, soon after 
its introduction into or development on the Mesa Verde. 

Several of the sites in the northern San Juan Basin have pro

duced dendrochrcnological dates. None was obtained from Chimney Rock 

Mesa, but Martin (1936: 195) reported that five beams from Room 21 at 

the Lowry Ruin yielded a cutting date of 1090. Room 21 is one of the 

four rooms at the site that Martin considered the "nucleus" of the ruin. 

In addition, eight logs from the Great Kiva had a cutting date of 1086 

(Martin 1936: 195). Martin further speculated that Room 18, which had 

masonry "peculiarly like that of the Great Kiva" may have been con

structed between 1086 and 1090. 

A number of dates have been reported from the Aztec Ruinj 

Smiley (1951: 2$) lists k9 with a range from 1110 to 1125. More recent 

data provided by the Tree-Ring Laboratory, University of Arizona, 

Tucson, indicate that the earliest cutting date in the Chacoan portion 

of the site is 1102, the latest is 1129, and the largest groups (which 

may represent major construction) are at 1111 and 1115 (William Robinson, 

personal communication). 
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The only other site with dendro specimens is the Soloman Ruin 

with three dates, one at 1086 and two at 1089. Morris (1939: 205) did 

state, however, that in the La Plata Valley, and he.believed over the 

entire northern San Juan Basin, the occurrence of pure Chaco, Chaco-

like, and non-Chaco ceramics was contemporaneous. Vivian and Mathews 

(1965s Hi) have stated that: 

For the intrusive McElmo Phase to have set off or initiated 
the period of major construction employing veneered masonry 
in the Chaco, it would be necessary to show that HcEl.no Black-
on-white pottery and the distinctive pecked or 'dimpled' 
style of masonry developed somewhere in the San Juan region, 
other than at Mesa Verde, in the period of about A,D. 1020 
or 1030. 

It must be remembered though that the earliest dated veneers in the 

Chaco did not approximate the "dimpled" style of McElmo Pueblos, a 

style generally considered to be late. Furthermore, if construction of 

a major portion of Chetro Ketl began at 1038 the influx of migrants 

into the canyon must have been swiftly accomplished. Moreover, this 

disregards the strong possibility of core and veneer masonry occurring 

prior to 1038 in the Chaco. 

Judd (196U: 55) noted this disparity in dates but quoted sever

al researcher's "intangible evidence" to the effect that the "Chaco 

Culture" may have had a northwestern origin, Kis evidence is, as he 

noted, intangible, and with no dated tree-ring specimens in association 

with core and veneer masonry in the northern San Juan Basin prior to 

1086, the burden of proof for establishing the cradle of cored masonry 

and architectural precision in this area rests with him. 

Proposition 3 is rejected as insufficient for explaining cul

tural variation in Chaco Canyon. Rejection is based on the negative 
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results of Test 3 and, although not considered in the tests, the evi

dence presented in Chapters li and $ for cultural continuity in Chaco 

towns from approximately 8£0. This attains added significance when it 

is recalled that it was postulated in Chapter k that the "unfaced slab" 

masonry of Old Bonito and other early Chaco towns in fact may have been 

an early form of cored and veneered construction. Similarly, there is 

not sufficient evidence to dispute the gradual evolution of ceramic 

styles with hachured designs in the Chaco. 

In rejecting Proposition 3, I do not intend to imply that Chaco-

like sites in the San Juan Basin were the result of a migration in the 

opposite direction - from the Chaco to the north. I tend to agree with 

Morris (I939i 20k) that these sites cannot be considered as a backwash 

or extension from the south, but must be viewed as representative of 

the same cultural tradition. The development of this tradition in the 

north appears not to have moved at the accelerated pace characteristic 

of the Chaco Canyon area, and the nature of interaction of the more 

southern sites and their northern neighbors remains to be established. 

Proposition 1; 

Cultural variation in Chaco Canyon can be attributed to in

fluence from Mexico - influence resulting from the operation of the 

"puchteca concept (Di Peso 1968a: 5*2-1*)." 

Background. Lt. James H. Simpson was very likely the first on 

record to suggest Mexican stimulus in the cultural systems of Chaco 

Canyon. In 1850 he wrote, "The foregoing facts and reflections, it is 

true, do not with certainty fix an Aztec origin to the ruins of the 

Chaco; but they go to show that, as far as is known, there is nothing 
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to invalidate the hypothesis, but, on the contrary, a great deal to 

make it probable" (Simpson 1852: 8h)» 

By the 1930's the origin of a number of items found in Chaco 

Canyon, i.e.,macaws, shell, copper bells, was regarded as being some

where to the south, and in the case of macaws, ultimately as far south 

as Mexico. These goods were viewed as evidence of trade, the result of 

a practice not uncomr.on in the Southwest, but further Mesoarr.erican in

fluence on cultural development in the Chaco was not postulated. 

Hewett (1936: 10£~6) believed that he saw a resemblance between the 

west tower kiva at Chetro Ketl and the Caracol at Chichen Itza, but he 

did not pursue the subject. 

Three papers, published between 193# and 19^6, considered the 

question of Mexican influence in Chaco Canyon more vigorously that it 

had been treated before. In the first of these publications, A Trial 

Survey of Mexican-Southwestern Architectural Parallels, Edwin Ferdon 

boldly postulated that Mexican stimulus on cultural systems in the 

Southwest, including communities in Chaco Canyon, was evident not only 

in the items of trade listed by previous researchers, but in architec

tural developments and innovations as well. This influence was espe

cially noticeable in Chaco Canyon, and Ferdon attributed to contact 

with Mexico the following architectural features: cored and veneered 

masonry, the square masonry column (especially when utilized in colon

naded galleries as at Chetro Ketl and Be 3>1), a "platform mound" with 

stairway and balustrade at the Chetro Ketl Talus Unit, and "circular 

towers." 
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All of these features entered the San Juan Anasazi area "not 

earlier than about 10^0 A.D. and certainly not later than 11^0 A.D." 

(Ferdon 19$$: 23). Although Ferdon did not believe that the "Mexican 

impact" drastically altered the social and religious organization of 

the San Juan Anasazi, he did feel that Pueblo ritual was considerably 

modified by the religious cult of Quetzalcoatl at this time. Since 

there was no apparent evidence for the enforced participation in new 

cultural elements, Ferdon (l955' 26) postulated that the introducing 

medium for both the architectural innovations and the cult of Quetzal

coatl (which he notes probably was associated with round towers) was an 

early form of the puchteca, a special trading group of the Aztec. This 

group also would account for the presence of southern trade good in the 

Chaco. 

With the exception of the colonnaded gallery at Be 5l, none of 

the architectural features at Chaco that were attributed to Meso-

american influence by Ferdon were present in village sites. And yet, 

Ferdon makes no mention of this dichotorny in Chacoan sites. 

Neither was this point made by members of the 1955 Seminars in 

Archaeology whose topic was "The American Southwest: A Problem in Cul

tural Isolation." This group reviewed the traits in Chaco attributed 

to Kesoamerican manufacture or inspiration and cited Ferdon's archi

tectural study as worthy of further investigation. In addition, they 

noted (Jennings 195*6: 97) many "bizarre" features occurring in Chaco 

Canyon at approximately 10^0 including cylindrical jars, animal and 

human effigy jars, finely painted wooden slabs, and elaborate work in 

turquoise mosaic. These items, the Seminar noted, had been attributed 
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previously to local development, but their florescence coinciding with 

"the appearance of items of knovm Mesoamerican origin and architectural 

features of possible Mexican derivation, suggests that further and more 

penetrating investigation is required" (Jennings 19% : 97). As is ap

parent, the items listed above are predominantly associated with town 

sites in the Chaco. 

The only indication of an awareness of the division in Chacoan 

community types and a possible connection with "esearnerican influence 

was in the third of these papers, Wendorf's "Some Distributions of 

Settlement Patterns in the Fueblo Southwest." Noting the presence of 

large and snail sites in the Chaco from Basketmaker times, Wendorf 

(19^6: 1?) observed that between lC^O and 1100 small village sites re

mained much as before, but the larger communities increased in size and 

appeared more firmly integrated. The increased community solidarity, 

which coincided with the development of isolated Great Kivas, increased 

trading, and possible specialization in crafts, Wendorf reasoned, may 

have resulted from a "strong surge of southern influence" co-occurring 

with a period of population concentration in the Chaco at about 103>0. 

"It remains to be determined whether this influence appeared as a re

sult of the development of large population centers or actually played 

a causative role" (Wendorf 1956: 21). 

The subject of Mesoanerican influence on the Chacoan cultural 

systems has been revived as a result of the recent excavations at Casas 

Grandes, Chihuahua. Although the final report on these investigations 

is yet to be published, three preliminary reports by Charles Di Peso 

(19^6, 1968a, 1968b) have appeared, and one of them (Di Peso 1968a) 
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outlines the position of the Chaco Canyon area in Di Peso's "puchteca 

concept." Briefly, the puchteca concept holds that two or more socie

ties (with or without kin ties) can produce different cultural systems 

at the same time in a common geographical area, and that in some cases 

this situation was created by a New 'world mercantile system that was 

responsible for "islands of exploitable cultures in various seas of in

digenous traditions." Furthermore, this mercantile system created 

material shifts within the exploitable cultures every fifty or one 

hundred years. Finally, the concept "recognized the potential strength 

of both pre-Christian and Christian church and state controls in 

frontier exploitation and holds that as such they can be identified in 

archaeological context: to wit, the presence of the Tezcatlipoca, 

Quetzalcoatl, Huitzilopochtli, and Christian cults on the Northern 

Frontier" (Di Peso 1968a: U9). 

Though Di Peso was primarily concerned with the placement of 

the Casas Grandes center within the scheme of the puchteca concept, he 

did visualize the trading system as extending further north. He notes 

(Di Peso 1968a: 52) that "By A.D. 1050, the peoples commonly referred 

to as the Casas Grandians and the Western Anasazi appear to have come 

under the influence of Quetzalcoatl cultists who developed mining at 

Cerrillos in northern New Mexico and in the Burro and Hachita districts 

of southern New Mexico." In addition to Casas Grandes, several other 

centers were built in the Gran Chichimeca by Toltec Quetzalcoatl cult

ists after 10J?0, including Pueblo Bonito in Chaco Canyon. Di Peso 

(1968a: 58) has attributed the "Late Bonitian" or early Pueblo III in

fluence in Chaco Canyon to these cultists. The earliest Toltec 
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influence in the Gran Chichimeca may date to 9$0, but the major impact 

was after 10S>0. Sometime after 1130 production of the "Pueblo Bonito 

Quetzalcoatl Chichimecan3u decreased as a result of local pressures, 

and unrest within the Mesoamerican governments - the primary consumers 

of Chacoan goods. 

It was noted above that the primary criterion of the puchteca 

concept was the presence of contemporaneous differing cultures in a 

common geographical area - the result of exploiting merchants establish

ing trade centers among an indigenous population. This criterion could 

explain the dichotomy in community types in the Chaco for Di Peso 

(1968a: $h) notes, "Foodstuffs supplied by satellite villages sustained 

the government and religious officials, as well as artisans, miners, 

and other specialists who lived in the central city and did not take 

time from their busy day to farm." 

Inasmuch as Di Peso's puchteca concept goes farthest in de

veloping a hypothetical explanation for community variation in the 

Chaco, incorporates the trait lists of trade goods cited by the 195$ 

Seminar members, and elaborates upon Ferdon's architectural thesis and 

the influence of the Quetzalcoatl cult, test implications are based on 

this concept. Unfortunately, Di Peso has not elaborated on the char

acter of the Pueblo Bonito trade center, and published information on 

Casas Grandes is limited (Di Peso 1966, 1968a, 1968b). Lists of archi

tectural and other traits at Casas Grandes that parallel similar traits 

at Pueblo Bonito suggest, however, that Di Peso views the Chaco Canyon 

trade center as not differing appreciably from Casas Grandes. It is 

on this basis that the following test implications are based. 
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Teat Implications. 

1. If Chaco Canyon served as a northern trading post of the 

puchteca, then one large ceremonial-governmental center and numerous 

small satellite villages should be present. 

2. If Pueblo Bonito was a puchteca center for trade, then store 

rooms for trade goods and work rooms for the manufacture of trade items 

should be present. 

3. If Pueblo Bonito was created for the manufacture or development 

of trade goods, then one would expect to find items in Mesoamerica that 

could be attributed unquestionably to the Chaco Canyon center. 

U. If Pueblo Bonito and Casas Grandes were established as trading 

centers by Quetzalcoatl cultists sometime after 10£0, then one would 

expect to find similar cultural developments at essentially the same 

time period in both areas. 

Test 1. One large ceremonial-governmental center and numerous 

small satellite villages should be present in Chaco Canyon. 

The puchteca trading center established at Casas Grandes, 

Chihuahua has been termed a "city" by Di Peso (1968b: 29). It con

sisted of "a concentration of puddled-mud apartment houses, one to five 

stories in height," that covered an area of approximately 2U0 acres. 

Di Peso (1968b: 29) describes this "metropolis" as a city "furnished 

with a water system, underground drainage and cisterns, and an irriga

tion plan. Temple structures and playing fields surround the outer 

circumference of the settlement." Although Di Peso (1968b: 30) notes 

that contact with other "population centers" was maintained by means of 

a trail system, there is no good evidence that other sites in the area 
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were as large as Casas Grandes, and the implication is that it was the 

dominant site in the region. Di Peso (1966: 7) has reported large 

stone pueblos as well as puddled adobe sites, often containing more 

than 100 rooms," scattered throughout the eastern highlands," and 

Sayles (1936: 29) writes that "A great number of house-ruins were found 

along the valleys of the Casas Grandes, Santa Maria, and Carmen .Rivers, 

and in the adjacent mountains." Sayles1 sites were constructed of pud

dled adobe, stone with adobe mortar, or primarily stone. Most were 

eroded into low mounds, and only two (including the Casas Grandes) gave 

an indication of being more than two stories in height (Sayles 1936: 

30). Ground plans of these structures suggest rather small units, and 

the most common type is suggestive of Di Peso's- BienaFe Phase houses of 

the Medio Period. Considering that the Casas Grandes complex is esti

mated to cover 21*0 acres, it is clear that this site stands alone in 

respect to the size of similar sites in the Carmen, Casas Grandes and 

Santa Maria river valleys. Di Peso (1968b: 30) has provided an expla

nation for these smaller sites, however, noting that "Along the main 

river drainages there are located hundreds of smaller villages which 

were occupied by farmers who produced food for the great capital in 

return for protection and religion." 

Despite the fact that Di Peso (1968a: 5>U) consistently refers 

to the Pueblo 3onito Quetzalcoatl Chichimecans, the fact cannot be 

overlooked that more than one town site exists in Chaco Canyon, as was 

established in previous chapters. And as noted above, the evidence for 

contemporaneity of the great majority of the 13 town sites is fairly 

conclusive. We are dealing, therefore, with 13 trading centers in the 
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Chaco, not one. While the impressiveness of Pueblo Bonito cannot be 

denied (though this is attributable in large measure to its complete 

excavation and stabilization), it in no way dominates over other canyon 

sites. To ascribe special significance to Pueblo Bonito would be to 

employ a value judgment. 

The only extramural religious structure in the vicinity of 

Pueblo Bonito is Casa Rinconada, the isolated Great Kiva on the south 

side of the canyon, and this structure is equidistant from Chetro Ketl. 

In addition, there are numerous small villages in the canyon but none 

appear to be positively tied to any one of the town sites. It was 

pointed out previously that similar sites also occur outside the can

yon, sometimes in the vicinity of town sites and sometimes not. 

To accept puchteca development of Chacoan town, sites would 

require the assumption that the puchteca concept and development of a 

trading center differed radically between Casas Grandes and Chaco 

Canyon. 

Test 2. Store rooms and workshops for the storage and manu

facture of trade goods should be present in Fueblo Bonito and other 

Chaco towns. 

Di Peso (1968a: $h) has advised that the central city at Casas 

Grandes was inhabited by artisans, miners and specialists who produced 

trade goods, but who did not farm. Commenting on this trade system, he 

has reported that: 

Exclusive quarters were retained for copper workers, shell 
jewelers, and others. Hundreds of macaws and turkeys were 
raised for their feathers, which were used in religious 
ceremonies of the Plumed Serpent cult. Millions of Gulf of 
California shells were carried across the Sierra Kadre to 



236 

Casas Grandes and made into jewelry. Serpentine mined 
near Silver City in New Mexico and meerschaum from southern 
Arizona were also brought to this center as raw materials. 
Slaves, skins, herbs and narcotics were gleaned and sold to 
fill the pockets of the puchteca (Di Peso 1968b: 30). 

A photograph in this same article (Di Peso 1968b: 35) shows a workshop 

in which several million shells were found. 

The publications of Pepper (1920) and Judd (195k) on excava

tions at Fueblo Bonito, and Judd (1959) on excavations at Pueblo del 

Arroyo were reviewed for evidence suggesting utilization of rooms in 

either town for the storage of raw materials intended for the manu

facture of trade goods or the use of rooms as workshops. Judd's publi

cation on Pueblo Bonito (195U) did not consider the contents of 

individual rooms, but emphasis was on categories of artifacts. When he 

(Judd 193>ii: 1*7-8) spoke of store rooms at Pueblo Bonito, it was on the 

basis of their location in the site (ground-floor, rear rooms), not on 

their content. Nonetheless, had any room in Bonito contained large 

quantities of raw materials, especially non-foodstuffs, Judd probably 

would have reported it, and it is noteworthy that he did not. Neither 

did he identify work areas in the site - rooms that were used for the 

manufacture of specific items. 

It has been pointed out by Vivian and Mathews (1965: 28) that 

the material recovered from Pueblo Bonito by Judd "nowhere compares in 

quantity with that found by Pepper." Pepper recorded his information 

by individual room so that a more exacting determination can be made of 

the contents of each room. A large number of the rooms he excavated 

were in the older section of the site, the area referred to by Judd as 

Old Bonito. Descriptions of these rooms strongly suggest that many 
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were refuse filled, and Pepper's lists of items recovered include 

material from throughout the room fill. Therefore, even'though a large 

number of items were recovered by Pepper from these older rooms, most 

were discarded artifacts and were not floor items associated with use 

of the room. In addition, it is important to point out that a great 

variety of artifacts was present in these rooms, a variety more indica

tive of a refuse deposit than a workshop or storage room. One example 

(Room 78) is noted. 

A great mass of material was found in this room, the major 
portion being scattered throughout the debris. ... The fol
lowing specimens are from the general debris: ten manos and 
fragments of others, six stone slabs, sixty hand hammerstones, 
a flint knife, a chalcedony knife, a grinding stone, part of 
a stone ax, a stone disk, natural concretions, natural pebbles, 
chalcedony chips and cores, arrow points, .turquoise beads, 
pieces of petrified wood, gypsum, a ball of white chalk-like 
stone, a polishing stone, two stone knives, a stone ax, a 
pottery animal head, a small pottery ladle, a number of worked 
potsherds, a pottery dipper, a pottery clay ball, potsherds, 
pottery feet, a pottery pipe, a number of potsherds with worked 
edges, a clay jar stopper, fine clay used in preparing the 
slip for pottery vessels, arrow points, part of a bone scraper, 
a turtle carcass, three bone awls, and a number of animal 
bones (Pepper 1920: 263-U). 

Items in Room 78 that were found on the floor and that may be con

sidered as associated with room use included one pitcher and one olla 

with a stone cover (the latter was set in the floor), nine bone awls, 

twelve bone beads and a bone die. A parrot skeleton was found on the 

floor as well. Other rooms excavated by Pepper that included large 

quantities of various materials mixed throughout the fill were 36, 37, 

39, U5, 6$ and 68. 

There were some rooms in Pueblo Bonito excavated by Pepper that 

did contain large quantities of fairly similar items, however. The 
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primary materials involved were stone and shell. In Room U fragments 

of chalcedony, obsidian, azurite, malachite, turquoise and fossil shell 

were found (Pepper 1920: H6)j similar stones were found in Room 6, in 

addition to crinoid stems, iridescent iron ore, turquoise matrix and 

calcite crystals. On the other hand, there were many other items in 

both rooms. Room 10 had a similar assortment of items plus over 23 

fragments of Kurex and Strombus shells. Room 12 differed somewhat in 

that over a thousnad small fossil shells, many covered with red and 

yellow ochre, were found, but only one of which was perforated for 

suspension. This room also contained over 300 fragments of crinoid 

stems, more than lljO water-worn pebbles, some 125 pieces of chalcedony, 

125 fragments of Hurex shell and 50 to 75 other stones including quartz 

crystals, petrified wood and calcite crystals. A great variety of other 

items found in the room is given by Pepper (1920: 65-7). The point to 

be made should be clear - no room excavated in Pueblo Bonito contained 

an abundance of one or two items in various stages of manufacture, or 

purposefully stored for later use. Pepper (1920: 39) noted that only 

one room, number 2, may have been a workshop or a storeroom for "certain 

materials." This determination was based on the recovery of over 700 

pieces of chalcedony and other stones from a corner of the room. 

Pepper remarked that there were no flakings to indicate flint working, 

nor were flint working implements found in the room; however, five 

"rasping stones" were recovered, stones Pepper believed may have been 

used in wood working. A similar set of sandstone tools found in Room 

18 was interpreted by Pepper (1920: 86) as utilized in the manufacture 

of wooden objects. 
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I believe this detailed review ha3 been necessary to stress the 

fact that artifacts from the Pueblo Bonitian rooms were extremely var

ied. It would be possible to build a strorgcase for the manufacture of 

jewelry in many of these rooms if only these items were reported. The 

fact is, however, much of the material is from refuse deposits, and 

when it can be established that goods found are associated with room 

use, they represent a wide variety of materials. 

Excavations at Pueblo del Arroyo did not reveal rooms utilized 

for storage of raw materials or manufacture of trade goods. Actually 

there was a general paucity of artifacts from the pueblo, and the only 

indication of craft working was in Room 9A where Judd (1959: 10) re

covered "a handful of turquoise and shell chips fron some jeweler's 

workbench." The same was apparently true of rooms in Chetro Ketl. 

Vivian and Mathews (1965s 28) report that "the artifacts recovered from 

Chetro Ketl during eight seasons of work were few, except for the 

notable finds of strings of beads in a great kiva ... All of the ex

cavation in Chetro Ketl seems to have been confined to upper, later 

levels, and to have nowhere penetrated older, refuse-filled rooms." 

The available evidence from Chaco does not support the as

sumption that special storage rooms and workshops were present in town 

sites for the manufacture of particular trade goods. 

Test 3. Northern trade goods found in Mesoamerica should 

definitely be associated with manufacture at Pueblo Bonito. 

This test cannot be totally completed until the question of 

importation of goods into Mexico from the Southwest is more fully re

solved. The flow of goods from south to north has been accepted for 
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some time, and items traded into the Southwest are fairly well catego

rized. Goods received in return for parrots, macaws, copper artifacts, 

and some shell have not been speculated on to any degree, although 

turquoise seems inevitably to be suggested as a likely item for trade. 

There is still a good possibility that turquoise mining may have been 

carried out within Mexico (Weigand 1968: £0), so that all Mexican 

turquoise necessarily did not have to come from the Southwest. 

Di Peso (1968a: 52) advises that mining of turquoise at Cerril-

los in northern New Mexico and in the Burro and Hatchita districts of 

southern New Mexico was developed by Quetzalcoatl cultists by 1050. 

He further notes (Ci Peso 1968a: £2) that in addition to turquoise, 

frontier products may have included slaves, peyote, salt and selenite. 

Elsewhere he adds copper, skins, and herbs to this list. If Pueblo 

Bonito (and other Chacoan town sites) was established as a trading cen

ter for the puchteca, some good or goods should be found in such abun

dance in the Chaco sites that its importance as an item of commerce 

would be apparent. 

It has been observed (Judd 19&: 82, Hodge 1921: 6) that the 

quantity of turquoise found at Pueblo Bonito exceeds that found in 

other Southwestern sites of a comparable age. But it has been noted 

above that the majority of turquoise found in Pueblo Bonito was in the 

older section of the structure, frequently in refuse deposits, and the 

greatest hordes were associated with Burials 13 and lit (Pepper 1909: 

222-5). Fepper (1920: 125) reports another sizeable quantity of tur

quoise from Room 28, a room containing a great cache of pottery. There 

were no great stores of turquoise found at Pueblo del Arroyo or Chetro 
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Ketl, however, and Judd's major find from the later section of Pueblo 

Bonito was the four strand necklace and four ear bobs (Judd 195Us 

Plate 19). 

While Pueblo Bonito was rich in turquoise, the evidence does 

not conclusively confirm that raw turquoise was inported wholesale into 

the Chaco, manufactured into jewelry, and then traded south. Although 

turquoise matrix is reported by Pepper and Judd, and Judd (195U: Figure 

17) illustrates a turquoise partly cut from its matrix, store rooms 

with raw turquoise and workshops for the manufacture of jewelry have 

not been found in Pueblo Bonito or other town sites. Interestingly, to 

my knowledge, the single instance where manufacture of turquoise and 

other jewelry can be fairly reliably established in Chaco Canyon is at 

3c 51 - a village site! Gordon Vivian excavated Room 3k at 3c $1 in 

19h9 and recovered a total of 1220 artifacts and raw materials for 

artifacts from the floor of a collapsed second story room. These in

cluded 83 projectile points (largely of obsidian), and one chipped axe, 

two knives, and 37 scrapers all of obsidian. Additionally, there were 

16 cylinders of travertine, lit quartz crystals, two cylinders of hema

tite, one large nodule of malachite, a piece of red ochre and a small 

sandstone tablet. Jewelry making was evidenced by 321 beads, 2 pend

ants and 5 inlay fragments of gilsonite; 52 pieces of raw turquoise and 

3hl pieces of worked turquoise in the form of bead blanks or tesseraej 

222 beads and 2 pieces of inlay of red shale, and 8 fragments of shell. 

Finally the room collections contained 22 pebbles, 90 bone tubes or 

tube beads in "all stages of manufacture," 31 bird claws, two upper 

beaks of large birds, possibly crow or raven, and eight whole pieces of 
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pottery. In his manuscript on the excavation of this room, Vivian 

(1950) has referred to Room 3k as a workshop. 

The economics involved in the importation of turquoise to Chaco 

Canyon for manufacture of jewelry to be traded south should also be 

considered. I question the feasibility of transporting turquoise from 

Cerrillos on the Rio Grande to Chaco Canyon if the puchteca actually 

developed mining at Cerrillos. The resident population in the Rio 

Grande at 1050 was certainly sizeable enough to have provided the 

craftsmen and farmers necessary for a trading eerier, and travel down 

the Rio Grande Valley would have provided a much more direct route to 

Casas Grandes. 

Furthermore, it must be established that the Cerrillos tur

quoise works could be held by a population over 100 miles distant. 

•While I acknowledge that shell at Casas Grandes was necessarily brought 

across the Sierra Madre from the Gulf of California, collection of 

shells along miles of seashore differs considerably from the extraction 

of turquoise from a single mine. Since historic time the Keres, Tano 

and Tewa "were the chief workers of the turquoise deposits of the 

Cerrillos, as well as the principal distributors" (Hodge 1921: 6). It 

is apparent that a number of problems must be considered and adequately 

investigated before it can be established definitely that the Chaco 

Canyon trading center was based on the exchange of turquoise. 

Peyote is not native to the Chaco region, and there is no evi

dence that it ever has been. Common salt (UaCl) deposits have not been 

located in the Chaco, but Osborne (1939s 56) reports that "many de

posits of impure magnesium sulphate (Spsom salts) were located" along 
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the Escavada Wash outside the canyon. There is no indication that 

these were exploited, and common salt probably was imported into the 

Chaco from the Zuni area. Similarly there are no copper deposits in 

the Chaco region, nor evidence for the importation of copper ore. 

Selenite is found "sporadically throughout the canyon" and "un-

worked fragments of various sizes have been found in Chaco ruins; also 

worked as ornaments" (Brand and ochers 1937s 6l). The quantity found 

in town sites is not large, however, as a reading of Pepper or Judd 

will indicate. Certainly it has not been found in sufficient quantity 

in any site to justify a selenite jewelry industry in Chaco Canyon. 

Based on the faunal record there is no good evidence that the prepara

tion of animal pelts was carried out on a large scale, and herbs that 

might have been an important trade item are not known from the present 

floral collections. 

The question of slave trade is a complex one and cannot be 

treated in depth here. Briefly, however, it would seem that slaves 

could have been acquired by one of two means. On the one hand, out

right sale and purchase of human beings (sale of children, self-

enforced servitude for payment of debts) may have been practiced, or on 

the other, slaves could have been obtained through capture. Archaeo

logical evidence for the first type of slaving would be scanty, I be

lieve, although tests might be devised for deriving this information 

from the data. The historic record suggests, though, that slavery 

among both the Eastern and Western Pueblos was an uncommon institution. 

Spanish slave practices may have prompted occasional purchase or cap

ture of slaves by Pueblo Indians, but enforced labor of large groups 
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was not practiced, nor was a slave or serf class characteristic of 

Puebloan society. If slaves were obtained through capture, and if 

Pueblo Bonito or other Chacoan towns served as trade centers or staging 

areas for trade caravans moving south, there should be archaeological 

evidence in Chaco Canyon for the temporary housing and confinement of 

relatively large groups of transient persons. Perhaps the architectur

al data should be reviewed with this possibility in mind. To date, 

however, no evidence has come to light to suggest that some residence 

units in the canyon were utilized for such a purpose. 

There is no evidence that Chacoan ceramics were exchanged to 

the south, and considering the population in the canyon, it is very un

likely that surpluses of foodstuffs were available for barter. To my 

knowledge, the only local abundant resource found in rooms in Pueblo 

Bonito was fossil shell. Incidentally, Judd (19$U: 291) did not find 

fossil shell in the great quantities that Pepper recovered. These 

fossils are from local sandstones and consist primarily of small bi

valves. In addition, crinoid stems are common and fossil shark teeth 

are occasionally found. Of the great mass found in Room 12 at Pueblo 

Bonito, only one was worked, though mar^y were covered with red and 

yellow ochre. 

In sum, evidence for the exploitation or wholesale manufacture 

of specific commoditable goods in the Chaco is lacking, and no item of 

trade found in Mexico as yet can be directly linked to a source in 

Chaco Canyon. 

Test Similar cultural developments in Casas Grandes and 

Chaco Canyon attributed to puchteca influence should be contemporaneous. 
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In reading Di Peso's (1968a, 1968b) most recent reconstructions 

of the development of puchteca trading centers in Chihuahua and New 

Mexico, it becomes clear that his "puchteca concept" has been applied 

to the Chaco area at least partially on the basis of similar traits in 
\ 

both areas. Though not specifically pointed out by Di Peso, the di

chotomy in Chacoan community types.(towns and villages) also fits 

reasonably well into this concept. Thus, the apartment houses of one 

to five stories in height, the staircases, split levels and mezzanine 

decks, grand colonnaded galleries, town courts, T-shaped doorways, 

square pillars and an irrigation system all present at Casas Grandes 

can be duplicated in Chaco Canyon. Di Peso (1968a: 52) further points 

out that structures at Casas Grandes were constructed of "puddled-adobe 

core masonry." There is no stone employed in these walls, and appar

ently puddled adobe was veneered with puddled adobe. Presumably the 

technique was introduced into Chaco where stone was substituted for 

adobe. 

The occupation of the Casas Grandes Valley has been divided 

into four periods - the Viejo, Medio, Tardio and Sspanoles. The period 

of interest as far as the "puchteca concept" is concerned is the Medio. 

It is dated from 1060 to 13U0 and is divided into three phases: the 

Buena Fe, 1060-1205.; Paquime', 1205-1261 j and Diablo 1261-13UO (Di Peso 

1970: personal communication)• 

If several trading centers similar to Casas Grandes were estab

lished after 10$0 by tho puchteca there should be a good correlation 

between the features? associated with each phase and their temporal oc

currence in the various trading centers. Di Peso (1966: 21) has noted 
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a "drastic shift in architectural features" in the Buena Fe, a shift 

attributed to a "new and vigorous force at work in the valley culture." 

This force is considered to represent the full scale introduction of 

puchteca influence in the Casas Grandes. Architectural innovations in

volve a change from the simple house clusters of two or three rooms 

common in the Bravos Phase of the Viejo Period to "massive single-story 

house clusters" (emphasis mine), the development of stairways with 

landings and construction of stairwells. At this same time, a town 

water system was inaugurated (Di Peso 1?66: 21). 

But it was not until the 13th century or the beginning of the 

Paquime' Phase that seemingly more sxieeping architectural changes took 

place. At this time a master building plan was put into effect, and 

the older "city settlement pattern, which was a series of puddled-adobe 

house clusters scattered over a small area, was radically modified" 

(Di Peso 1966: 22). Large sections of Buena Fe structures were razed 

or remodeled and new multistoried apartment houses were built. The 

town court was developed and ceremonial mounds and ball courts were 

formally placed around the city. The collapse of the city occurred in 

the Diablo Phase, the final phase of the Medio Period. 

A review of preceding pages will make it clear, however, that 

architectural developments attributed to 13th century Casas Grandes 

were present in Chaco Canyon by at least the 11th century. The formal 

regularity in development and planning of towns was characteristic of 

the earliest structures but became more pronounced in the 11th century 

as exemplified by the Northeast Foundation Complex at Pueblo Bonito, 

The razing of earlier structures, planned architectural development and 
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construction of multistoried buildings in the Chaco probably is docu

mented best at Chetro Ketl. It has been noted already that the central 

room block at this site was built between 1036 and lOljO after an exist

ing building was torn down. Upper stories were added from 10U3 to 10li7 

and from 10?1 to 105>3. Similar developments took place at Pueblo 

Bonito. The typical Chacoan town court became enclosed late in the de

velopment of these sites, but all date well within the 12th century. 

The early use of core and veneer masonry in the Chaco has already been 

noted. 

It should be evident that before it can be established defi

nitely that Pueblo Bonito was a northern extension of the Quetzalcoatl 

Chichimecan trading system the dating of the appearance of certain 

architectural traits at Casas Grandes must be revised, or it must be 

established that these traits appeared in the Chaco more than 100 years 

before they were present at Casas Grandes. Although the latter al

ternative is a possibility, the negative results of the previous three 

tests for the presence and influence of puchteca in Chaco Canyon give 

little support to this alternative. 

Therefore, in view of the lack of affirmative data for Propo

sition U, it must be rejected. 

Proposition 5 

Cultural variation in Chaco Canyon is the result of the dif

ferential adaptation of a single culturally homogeneous population to 

varying environmental habitats. 

Background. This proposition has not been considered before by 

investigators of cultural variation in Chaco Canyon. The idea that 
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microenvironmental differences in the canyon may have influenced cul

tural differences was first suggested to me by James Hill. I have 

independently developed the background data and the test implications. 

Topographic, geologic, faunal and floral differences within the canyon 

noted in Chapter 3 have been considered only briefly by other investi

gators if at all. The effect that these differences may have had on 

the population have not been treated previously, for Chaco Canyon has 

always been thought to have had a fairly homogenous environment. 

Environmental differences can produce variation within a basic 

cultural system as has been demonstrated in several studies. Coe and 

Flannery (196U, 1967) and Flannery and Coe (1968) have discussed the 

emergence of sedentary farming villages in the Early Formative in Meso-

america, commenting on the variation in rates of development and modes 

of adjustment in a number of diverse geographic areas. Although the 

homogeneity of Archaic cultural systems in Mesoameric has not been 

established and is not necessarily presumed here, it is generally rec

ognized that with the development of stable villages in the Early 

Formative, cultural differences between Mesoamerican regions became 

more pronounced. It has been inferred from the archaeological data 

(Coe and Flannery 1961*, Flannery and Coe 1968) that Formative villages 

on the Pacific coast of Guatemala were larger and more sedentary than 

contemporanous villages in the highland valley of Tehuaca'n, and that 

these differences in settlement pattern were a reflection in part of 

"two basic types of exploitive systems: the 'contagious1 of the coastal 

lowlands and the 'symbiotic' of the highlands" (Flannery and Coe 1968: 

281). Flannery and Coe (1968) have proposed a correlation between 



2b9 

these contrasting exploitive systems and their dissimilar settlement 

patterns and the form of social organization that may have been present. 

They see a possible connection between the "contagious" distribution 

pattern and a unilateral-exogamous organization on the one hand, and a 

ramified organization with preferential access to the most highly pro

ductive of the local resource areas with the symbiotic distribution 

pattern on the other. 

Another illuminating study was the investigation ox Indonesian 

agriculture by Clifford Geertz (1963). Geertz isolated two primary 

ecosystems within Indonesia each with a corresponding type of agri

culture. Swidden agriculture could be practiced on rugged hillsides, 

in moisture laden lowland forests and in the dry monsoon country, but 

sawah or wet rice farming was limited to areas where permanent water 

could be effectively controlled, and where the geologic structure of 

the region provided plant nutrients in the form of water borne minerals. 

In referring to the swidden areas Geertz (1963: ill) notes that "clirna-

tological, topographical, and geological conditions do not necessarily 

preclude wet-rice agriculture from these regions, (but[ ... there is no 

doubt that in imposing a complex of adverse conditions for sawah to 

overcome, these geographical realities have played a great part in 

discouraging its establishment in the Outer islands in favor of the 

more broadly applicable swidden; nor that the natural advantages en

couraged its implantation there." Geertz (1963: 37) sunmarized some of 

the effects of these two systems when he noted that: 

In their contrasting responses to forces making for an in
crease in population - the dispersive, inelastic quality 
of the one and the concentrative, inflatable quality of 
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the other - lies much of the explanation for the uneven 
distribution of population in Indonesia and the ineluctable 
social and cultural quandries which followed from it. 

Environmental differences in Chaco Canyon are not of the same 

magnitude as those described in Mesoamerica or even Indonesia. There 

are some differences, however, and it may be that seemingly minor vari

ations in environmental factors have more of an effect on cultural 

systems than has been supposed. 

Test Implications. If cultural variation is a result of dif

ferences in canyon biotopes, then: 

1. One would expect the topographic resources of village sites to 

be similar but to contrast with homogeneous topographic resources of 

towns. 

2. One would expect villages to have like hydrologic resources 

contrasting with those of town sites. 

3. One would expect the geologic resources of villages to be simi

lar but to contrast with homogeneous geologic resources of towns. 

U. One would expect villages to have like floral and faunal re

sources contrasting with those of town sites. 

$, One would expect to find a symbiotic exchange of products ob

tained from the contrasting resource systems of towns and villages. 

Test 1. The topographic resources of villages, if homogeneous, 

should contrast with those of town sites. 

Topographic resources refer to advantages to agriculture, 

settlement planning, and other cultural benefits that could be derived 

from all aspects of the local geomorphology. This test requires 

initially the demonstration that topographic resources of all villages 
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are similar, arid likewise that town site topographic resources are 

homogeneous. 

Considering the geomorphology within Chaco Canyon, there is 

some basis for the assumption that village sites share similar topo

graphic situations. As has been noted, the south side of the canyon 

differs topographically from the north. It was determined that the 

majority of small sites in the canyon differed markedly from the few 

large towns, and excavations to date revealed that those with "village" 

characteristics were restricted to the area on the south side of the 

Chaco Wash. 

A corollary to the above is the fact that within the canyon all 

large town sites occupy the north side. Penasco Blanco is on the south, 

but has a unique location being not only on the mesa above the valley 

but at the end of Chaco Canyon where it joins the short reentrant cut 

by the Escavada Wash. Pueblo Alto is also above the canyon but on the 

northern mesa top. In. addition, all small sites excavated on the north 

side of the canyon have exhibited attributes characteristic of lieElmo 

Pueblos or of town sites - not of villages. 

Therefore, within Chaco Canyon there is a correlation between 

the contrasting topography of the north and south sides of the canyon 

and location of the two basic community types, towns and villages. As 

was noted earlier, this correlation does not hold in the case of McElmo 

Pueblos. The actual topographic differences noted in Chapter 3 will 

not be reviewed here, except to remark that on the north the cliff wall 

tended to be sheer and broken only occasionally by deep side canyons, 

whereas the south was much less sheer, being stepped and talused, and 
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of these topographic differences on cultural systems in the canyon re

sulted from the method of deposition of alluvium and the resultant form 

of these deposits. 

Interpreting from the post-A.D. 800 archaeological record, it 

may be that the dichotomy in canyon communities partially involves in

tentional selection of specific areas within the canyon for farming, 

and that this selection was related to the shift to a summer-dominant 

rainfall pattern. As was pointed out previously, data from the Navajo 

Reservoir District indicate that there was a decreasing total annual 

rainfall from 800 to 1025 (Schoenwetter and Eddy I96I4: 118), a decrease 

that correlated with the shift to a summer-dominant rainfall pattern 

after 800. The effect of the reduced rainfall was to thin vegetation 

of flood plains along major drainageways so that more farmland resulted. 

Flood plains of large streams are most suitable for agriculture duriig 

periods of winter-dominant storms but can be used in summer-dominant 

periods until arroyo entrenchment begins. With a reduced rainfall, 

however, this latter process may be delayed. In addition to flood 

plain farming, side canyon drainages form important garden areas. The 

process of slope erosion and alluvial fan building in side canyons in

tensifies during periods of summer-dominant rains thus increasing their 

extent. As was pointed out, this type of farming plot is designed as 

an "akchin" field, an agricultural system "designed to utilize soil 

moisture collected from a local drainage net and concentrated at the 

alluvial fan produced when flood waters dump their loads onto the main 

valley floor" (Schoenwetter and Eddy 196U: 120). 
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Both types of farming could have been practiced in Chaco Canyon 

and would have correlated neatly with the contrasting topography of the 

north and south side of the canyon. The main canyon (and the four 

tributary canyons on the north to a lesser extent) offers the advanta

ges of flood plain farming, while the countless side carbons on the 

south are especially suited to akchin farming. If the Chaco area was 

subject to a decrease in total annual moisture after 8CO, the canyon 

would have been more attractive to farmers than some other areas be

cause of the quantity of runoff draining through it. Extensive fields 

could have been planted along the primary stream course before erosion 

began, and presumably the areas near the confluence of the main canyon 

and major northern tributaries would have been- especially rich as a 

result of increased moisture and alluvial deposits. Fields on the 

south could not have been planted as extensively as on the north, but 

they were no less important. The continual replenishment of soil from 

slope erosion and the effective retention of water made these small but 

numerous alluvial fans prime garden areas. Vivian and Mathews' (1965>: 

ll) review of Navajo agricultural practices in the canyon since the 

middle 1800's indicates that the consistent location of these fields 

was in the outwash fans of south canyon reentrants where little or no 

diversion of floodwaters to fields was necessary. 

It may not be coincidental that with the influx of people into 

the canyon after 800 there appears to be a correlation between the size 

of social unit and the type of area selected for agriculture. Thus 

there seems to have been a gravitation of smaller groups to the more 

manageable alluvial fans of the southern reentrants and side canyons. 
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These areas were more manageable in the sense that flood water was 

controlled and distributed naturally as a result of the nature of the 

existing fans and was not made more effective necessarily by the use of 

artificial controls. The increase in summer runoff did not create al

luvial fans - they were always present - but it did create larger fans. 

Human utilization of these fans simply replaced native vegetation with 

domesticated plants, and an increase in fan size meant an increase in 

potential cropland. 

Despite the decrease in total annual moisture, there was an 

increase in runoff in the main canyon and in the major norbhern tribu

taries as a result of the shift to more summer rain, which created 

conditions unlike those in a winter-dominant period. Although alluvial 

fans were present on the north, the total effect of increased rainfall 

in a short period was to produce rapid sheet runoff, which when not 

trapped behind alluvial deposits cutting across the valley drained 

rather quickly out of the canyon. To use much of this water effective

ly would require some artificial channeling. Initially this channeling 

could have been quite simple and temporary, but for maximum efficiency 

more than one or two families would have been necessary for the con

struction of simple earthworks and especially their use. North canyon 

farming would have been carried out most expediently then by groups 

with a moderately large, dependable and coordinated work force. 

This is not to say that a large number of people were necessary 

for constructing simple earthworks. Enough examples have been given 

of major hydraulic accomplishments being carried out by a limited 

number of persons to convince all but a few that construction of water 
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control systems can be achieved with a small task force. VJhat is often 

overlooked, however, is the number required to control the system when 

it is in operation, and this aspect becomes critical when the system 

is designed to capture and control runoff. The velocity, force and 

quantity of water, all combined within a brief period of time, can 

irreparably damage diversion systems and devastate fields if these 

systems are not constantly maintained while they are actually in usej 

this period of maintenance, though brief, can require numerous persons. 

It is probable that the flood plains of the central canyon and 

at the mouths of the northern tributaries in Chaco Canyon, if farmed, 

required some management of water distribution when summer rains became 

dominant. To manage these areas effectively, it is postulated that a 

work force of several cooperative families at a minimum would have been 

necessary. It may be argued that the distribution of sites in the can

yon by 1000 reflects adjustment to a changing environment after 800 

through the gradual selection of specific farming areas best suited for 

two contrasting systems of agriculture. It also is suggested that the 

size of the social units necessary for agricultural pursuits varied 

with the type of agricultural system in use, and that the two residence 

patterns in the canyon support this contention. 

Developments after 1000 tend to confirm this reconstruction, 

for it has been postulated that the construction of large masonry 

structures designed to collect and control runoff began at approximate

ly this time. These structures are associated predominantly with town 

sitesj in fact, there is no evidence that water control structures of 

any type were built and used solely by village dwellers. There is 
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every indication that the two agricultural systems postulated for the 

canyon continued in use until the abandonment of the Chaco and con

tinued to correlate strongly with town and village community types. 

Regardless of the apparent close correlation between topography, 

site type and agricultural system, it should not be forgotton that this 

correlation has been drawn on the basis of canyon sites. It already 

has been pointed out that town and village sites do exist outside the 

limits of the canyon. The five outlying towns (including Pueblo Pin

tado at the head of the canyon) are all situated on large drainageways 

with wide flood plains, and the archaedLogical evidence indicates that 

water control systems similar to those in Chaco Canyon were constructed 

at these towns. Topographically then, the presence of a large canyon 

is not absolutely necessary for the development of a system of agri

culture based on water control and distribution on flood plains. It is 

not altogether clear, however, whether akchin farming could have been 

effectively practiced by outlying villages\ if not, the type of farming 

practiced by village dwellers is not established with any definiteness. 

What is required is a thorough examination of the geomorphologic lo

cation of outlying villages to determine if the topography is consist

ent, and if it is conducive to akchin farming. 

Until this is accomplished, no positive correlation can be 

drawn between all village sites in the Chaco, their topographic loca

tion and the postulated agricultural system practiced by village 

dwellers. There does seem to be a good correlation, however, between 

large town sites, topographic situation (major drainageways with wide 

flood plains) and postulated system of agriculture. 
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Test 2. The hydrologic resources of villages, if homogeneous, 

should contrast with those of town sites. 

It -was determined in the previous test that the contrasting 

geomorphology of the two sides of the canyon affected the flow of water 

and its distribution within the canyon. Two agricultural systems were 

postulated not only on the basis of deposition of alluvium but on the 

method of water dispersal as well. As was noted in the first test, 

water resources of canyon villages appear homogeneous and in contrast 

with those of towns. Although topographic location of town sites dif

fers, there is invariably a close association with a land form produc

ing abundant runoff. The relationship between topographic features and 

distribution of hydrologic resources in outlying villages has not been 

established, however, and as in Test 1, a positive correlation cannot 

be drawn betvreen all village sites in the Chaco and the form of their 

hydrologic resources. 

As was noted in Chapter 3, there nay be a slight variation in 

the quantity of moisture present on the two sides of the canyon. This 

would result primarily from the effects of solar radiation, which per

mitted longer retention of moisture reserves on the south side of the 

canyon throughout most of the year. This would appear to be a neces

sary adjunct to effective farming in alluvial fans where benefits de

rived from directed and controlled flood water to fields by canals were 

not possible, for this latter method provided greater or lesser quanti

ties of water as was deemed necessary at the time. In addition to the 

possible effects of solar radiation on south canyon moisture reserves, 

it was noted that the higher elevation of the Chacra Mesa nay.have 
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received slightly greater amounts of precipitation. The increase, if 

any, and the degree of its effect on canyon agriculture has not been 

determined and cannot be until controlled measurements are obtained. 

Thus, there is an indication that moisture values were greater on the 

south side of the canyon in the sense that they were available for 

longer periods of time throughout the year, although the total annual 

precipitation may have been equal on both sides of the Chaco Wash. 

The rainfall patterns and effects of solar radiation are not 

known for outlying village sites, and once again the homogeneity of 

village microenvironments cannot be established with certainty if all 

Chacoan villages are considered. 

Test 3. The geologic resources of villages, if homogeneous, 

should contrast with those of town sites. 

Considering only canyon communities, the geologic resources cf 

towns and villages are considered to be those available on the corres

ponding sides of the canyon. Whether such a clear cut distinction was 

drawn in prehistoric times has not been determined, but the geologic 

resources on the two sides of the canyon do vary, largely as a result 

of the topographic situation. It will be recalled that as a result of 

the northward dip of the Upper Cretaceous bedded sandstones and shales 

through which the Chaco Gary on is cut, the Menefee (Allison) formation 

is exposed almost continuously on the south side of the canyon, but 

rarely on the north. The Menefee is a deposit of interbedded thin sand

stone, dark shales, and seams of coal and white clay. Much of the 

mineral resources used in Chaco that were not imported appear to have 

been derived from this source. Brand (1937'• 55-£2) lists £8 minerals, 



259 

utilized prehistorically in Chaco Canyon, that were recovered from ex

cavations in the canyon. Of these, 23 were imported from some distance 

beyond the canyon and include such materials as turquoise, obsidian, 

mica and galena crystals. The source of an additional 1$ minerals was 

identified as the various Cretaceous and Tertiary deposits (Kirtland, 

Ojo Alamo, Puerco and Torrejon formations) northeast of Chaco Canyon. 

These deposits were close enough (10 to l£ miles from the canyon) to be 

readily available to the entire carbon population, and most of the 

cherty material in the canyon that was used for chipped stone tools 

apparently came from this location. In addition, a number of large 

igneous and metamorphic rocks in these same deposits may have been 

brought in for the manufacture of ground stone tools. 

The remaining 20 minerals are found locally in Chaco Canyon, 

but predominantly, and at times almost exclusively on the south side of 

the canyon. Minerals Brand considered common to the entire canyon en

vironment included sandstone, geothite, hematite, iron concretions and 

limonite. He also listed both red and yellow ochre, but Osborne (1939J 

57) has pointed out that the major source of these ochres lies on the 

south side of the canyon in the Menefee formation. The other 15> miner

als are derived from the south side of the canyon; quartzite and ala

baster are found on the Chacra Mesa, but 13 other minerals come from 

the Menefee formation. These include clay, ochres, shales, iron 

pyrites, sulphur, selenite, argillite, reddle, cannel coal, jet and 

lignite. No mineral utilized in Chaco Canyon was found predominantly 

on the north side of the canyon with the exception of the fine grained 
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sandstone found above the first cliff edge that was utilized in all 

later additions to tovm sites. 

While almost three-quarters of the minerals utilized in Chaco 

Canyon were derived from outside its limits, the remaining quarter, by 

and large, come from the south side of the canyon. There is some cor

relation, therefore, between the occurrence of local geologic resources 

and the type of site nearest them. But it has not been established if 

rights to these resources were limited to the proximate settlements cr 

were considered common property of all canyon residents. It is in

teresting to note that most materials for chipped stone and much of the 

ground stone implements were imported from just north of Chaco Canyon, 

whereas many of the materials utilized for jewelry (lignite, selenite, 

jet, argillite, shale) were procured locally from the Menefee formation. 

In addition, it is very likely that pottery clay also came predominant

ly from the south side of the canyon, as did many of the locally used 

pigments. Items imported from some distance were not apparently in

tended for any one single category of manufacture such as jewelry or 

chipped stone work. 

While there is an apparent close association between canyon 

village sites and particular geologic resources on the one hand, and 

few local geological resources in the immediate vicinity of canyon town 

sites, once again this correlation does not hold for outlying sites. 

This is a natural result of the occurrence of dissimilar geologic for

mation in areas beyond the canyon, but it re-emphasizes the fact that 

there is not a perfect correlation between the microenvirorments of all 

village sites and of all town sites. 
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Test h. The floral and faunal resources of villages, if homo

geneous, should contrast with town sites. 

An appraisal of the floral and faunal resources is made on the 

basis of archaeological remains and the present biologic conditions in 

the canyon. As was noted in Chapter 3, a determination of the latter 

has not been systematically undertaken, and the archaeological record 

does not provide a great deal of usable data. 

Floral resources considered here include only non-cultigens. 

An exact accounting of all wild plant foods presently found in the 

canyon and mesa environments awaits future study, but there is some 

basis for believing that a greater variety of wild plants may have 

existed on the south side of the canyon. The more varied topographic 

situations and the longer retention of moisture on the south was and is 

presumably more conducive to increased plant forms. Certainly this is 

evident today on the east Chacra Mesa where plant cover is considerably 

greater and more varied than on the north. 

One plant resource that can be measured with some degree of 

accuracy is timber. Pinyon, juniper and a very few ponderosa pine can 

be found today on the Chacra j'esa along the canyon, but only an oc

casional stunted juniper is present on the north. East of the canyon 

these tree forms increase in number and size and several relict stands 

of pine exist on the Chacra Ilesa. It was pointed out in Chapter 3 that 

there is a direct correlation between the quantity of living timber on 

the Chacra Kesa today and site density in the canyon, and even though 

no study has been made of this phenomenon, initial speculation is that 
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arboreal growth has never recovered from its prehistoric over-

utilization in the area of greatest population density. 

Judd (19EjUs 3, Plate 2) has noted the presence of a large pine 

that grew in the West Court at Pueblo Bonito, apparently in prehistoric 

times, and he also reports stumps of pine in Mockingbird Canyon, a side 

canyon on the north. Prehistoric stands of pine in the canyon must 

have extended out onto the floor of the valley and into northern side 

canyons, but it is almost certain that the major stands were on the 

Chacra Mesa. In addition, Douglas fir probably was limited to southern 

reentrants. There is every indication then that the major source of 

timber, especially pine and Douglas fir, was on the south. Furthermore, 

pinyon and juniper, which was utilized occasionally in construction, 

probably served as the primary source of firewood. It is interesting 

to recall, however, that most wood reported used in village construc

tion was pinyon, juniper or cottonwood, whereas roofs in towns after 

1000 were almost exclusively of pine or fir. Prehistoric floral con-

ditions in the area of outlying villages and town are not known, but 

most wood recovered from outlying town sites is pine. 

Faunal records for the modern canyon environment are less se

cure than floral records, and evidence of the prehistoric animal popu

lation is limited to lists of species or genera, the bones of which have 

been recovered from excavated sites. Thirty-one genera and 3U species 

have been noted in the Chaco literature as present in or near the can

yon in recent times. Archaeological reports list 22 genera and 2$ 

species in the animal bone collections recovered from excavated sites. 
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The 2$ species listed in the archaeological reports appear to 

be mostly non-randomly distributed. Nine species recovered from both 

villages and towns include domesticated dog, gray fox, mule deer, 

pronghorn antelope, Mexican badger, bobcat, elk, Desert cottontail and 

the Texas jackrabbit. Species found only in village sites are the 

striped ground squirrel, Zuni prairie /dog, golden pocket gopher, tawny 

deer mouse, Colorado wood rat, Colorado cottontail and the Texas big

horn sheep. Faunal remains reported only from town sites are the 

broadtailed beaver, Arizona porcupine, Rocky Mountain coyote, red fox, 

black bear, grizzley bear, Rocky Mountain bighorn sheep, bison and 

mountain lion. 

Several preliminary observations can be made on the above 

information. First, it is evident that, with the exception of the 

Texas bighorn sheep, all animals reported exclusively from villages are 

small rodents. Furthermore, except for the cottontail and jackrabbit, 

no such small rodents are listed in faunal counts from towns. Instead, 

predators and large game are reported. This may reflect collection 

techniques of the excavators of town sites, but the same explanation 

probably cannot be used for village excavations where all bone appears 

to have been collected. Furthermore, although some misidentification 

of bone is probable, this is likely not the case in reporting bear, 

mountain lion, bison or bighorn sheep. Differences in effective rates 

of preservation may be a factor in the type of animal bone present in 

towns and villages, but again it is unlikely that large animal bone 

would not be preserved in villages if small rodent bone was. 
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The identification of two species of bighorn sheep may be 

questioned, but the identification of two species of cottontail -

Desert (Syvilagus auduboni) and Colorado (Syvilagus nuttalli) - found 

in the canyon is probably correct and reflects prehistoric conditions. 

It is important to recall that the Colorado cottontail was found only 

in village sites on the south side of the canyon, but the Desert cotton

tail was present in both towns and villages. Bailey (1931: 60) reports 

that Muttall's cottontail (the Colorado cottontail) occupies the Tran

sition Zone and is most common in the yellow-pine belt, but does in

trude into the Upper Sonoran Zone at times. Similarly, the Colorado 

wood rat (again found only in village sites) is "a mountain species, 

occupying the yellow-pine zone ... and where conditions are especially 

favorable occasionally penetrate ... down into the upper edge of the 

Upper Sonoran" (Bailey 1931: 182-3). Both species would be expected to 

occur more commonly on the south side of the canyon than the north if 

the environmental conditions postulated above for the south were in 

fact present in prehistoric times. 

The distribution of present faunal forms in the canyon must be 

established more securely before correlations with the prehistoric 

range can be made and interpretations drawn. In addition, much finer 

controls of faunal remains from town sites will be necessary if such a 

correlation is contemplated. The initial survey of archaeological bone 

material from town and village sites does suggest, however, that dif

ferences in the faunal resources of the two sides of the canyon may 

have existed, or that different faunal forms were exploited by village 

and town dwellers. 
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Test 5. Symbiotic exchange of resource products may have oc

curred between village and town sites. 

Judging by the results of the previous tests there is evidence 

that the geologic, faunal and floral resources on opposite sides of the 

canyon were not entirely the same. Timber for construction and fuel 

was most prevalent on the south side of the canyon, and the majority of 

local minerals were derived as well from the Chacra Mesa. Distribution 

of animal bone in archaeological sites does not necessarily reflect the 

immediate local resources, so that the differences noted do not indi

cate absolutely the animal populations on the two sides of the canyon. 

Benefits derived from topographic and hydrologic resources are probably 

best measured in terns of agricultural output.. Although the topographic 

and hydrologic resources varied, it has not been established that one 

of the postulated agricultural systems was more productive than the 

other. Presumably irrigated flood plain gardens would provide more 

farm land than akchin fields, and this system may have insured a more 

complete and effective watering of all crops. Hack (l9i|2) does not in

dicate the relative efficacy of these two types of fields in terms of 

total production for the Hopi area. This is probably because the use 

of flood plain farming had diminished considerably in the Hopi Mesa 

region following the post 1900 cycle of arroyo cutting and few areas 

supported flood plain farming during Hack's study. He (Hack 19U2: 38) 

noted that akchin was the most common type of floodwater farming among 

the Hopi in the 1930's, but reported that farming on the flood plains 

of main water courses with spreaders and ditches nay have been more 

common than akchin prior to 1900. The annual growing period limited 
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agriculture in the Chaco to ono crop, however, and salt impregnation 

may have caused abandonment of some irrigated fields after prolonged 

use, so irrigated fields may not have been necessarily more productive. 

It is possible that agricultural surpluses may have been produced on 

the north side of the canyon. If so, they could have been exchanged 

for timber and local minerals which appear to have been predominantly 

south canyon resources. 

The above review assumes that a north-south division of rights 

to canyon and mesa resources in Chaco was recognized prehistorically. 

This assumption was not verified by testing the environmental propo

sition and would require additional tests. In doing so, it would be 

important to consider the social mechanisms involved in the distribu

tion and redistribution of canyon products. This aspect is considered 

in Proposition 7. 

Tests of Proposition 5 have indicated that there is some cor

relation between village and town community types and differences in 

the topographic, hydrologic, geologic and floral resources of the north 

and south canyon biotopes. Nevertheless, for several reasons, it can

not be assumed that cultural variation in the Chaco can be attributed 

to contrasting environmental conditions. One major reason has already 

been noted. V/hile this correlation is fair for canyon sites, it does 

not necessarily hold for town and village sites in outlying areas. The 

only consistent correlation noted was the presence of town sites along 
* 

major drainageways on wide flood plains. It is probable that village 

sites in outlying areas normally occupied land conducive to akchin 

farming, but this could not be positively established. Geologic, 
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floral and faunal differences between the canyon environment and out

lying areas were noted. In addition, it was pointed out earlier that 

McElmo Pueblos were found in both the south and north canyon biotopes -

evidence that contrasts in local resources did not unduly influence the 

course of cultural development. Actually, the close proximity of the 

two major canyon biotopes and the degree to which they are similar sug

gests that environmental differences, though possibly influential, were 

not directly responsible for cultural variation in the Chaco. Moreover, 

the tests of Proposition 5 have not established why towns and villages 

took the particular form they assumed in the 11th century if differences 

in biotopes were effective in creating cultural variation. It is .evi

dent that other tests, designed to probe the interaction between social 

units and their natural surroundings, must still be formulated. To do 

so will require an alternative to the static state hypothesis approach 

utilized here. Such an alternative is discussed in the following 

chapter. 

Proposition 6 

Cultural variation in Chaco Canyon can be attributed to the 

development of two different but contemporaneous systems of social 

integration. 

Background. Kluckhohn was the first to consider seriously the 

possibility that cultural variation in Chaco Canyon may have reflected 

the simultaneous operation of different cultural systems. He (Kluck

hohn 1939s l?8-9) referred to differences in the "cultural tradition" 

on the north and south sides of the canyon and suggested migration as 

a means for the introduction of related but contrasting cultural 
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traditions into the canyon. In support of this thesis he pointed to 

the establishment of a Laguna colony at Isleta Pueblo, the Tewa on 

First Kesa and "the plausibility of Keresan-speakers in the Jeddito 

Valley." 

As was noted in Chapter 2, this proposition was not tested at 

the time, though Kluckhohn (1939: 1$9) remarked that it was "specula

tion which will permit of some testing in the light of future evidence." 

The concept was revived by Gordon Vivian, and in his discussion of the 

Three-C Site (l96$) he spoke of the parallel development of two archi

tectural traditions in the canyon, cautiously noting that the evidence 

tended to support Kluckhohn's viow that there were "basic cultural 

differences" on the two sides of the Chaco Wash, This reasoning was 

expanded by Vivian and Mathews in the Kin Kletso report, and as was 

noted in Chapter 2, the Bonito, Hosta Butte and HcSlmo phases were es

tablished as representing three essentially contemporaneous but "dif

ferent phases in Anasazi development and tradition" (Vivian and Mathews 

1965: 108). Differences between phases were categorized by nine cri

teria: sites, date, architecture, masonry, development, ceremonial, 

tower kivas, tri-walled structures, richness of artifact inventory and 

extra-pueblo. Voll (l?6£: 162) more recently has concurred with Vivian 

and Mathews1 thesis and speaks of "three groups of Anasazi co-existing" 

within Chaco Canyon whose "culture traits" represent "varieties of the 

same basic culture." 

Though the above reiterates information given in Chapter 2, 

this thesis is reviewed in order to call attention to the fact that an 

explanation for cultural variation based on contrasting cultural 
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traditions or systems has been current in Chacoan literature since the 

1930's. What always has been missing, though, was an examination of 

the medium through which contrasting cultural traditions could have 

developed in the Chaco. While the use of the term phase suited Vivian 

and Mathews' desire to draw attention to the different cultural "tra

ditions" in the Chaco, their three phases in a sense were isolated from 

the process of cultural continuity in the canyon, even though ancestral 

stages of two of their phases (Bonito and Hosta Butte) were recognized, 

and they came no closer to developing hypothetical explanations for the 

evolution of these traditions in the canyon than to state that "the 

highest developments in the Chaco were cultural experiments or devia

tions that failed as they strayed from the main course of Northern 

Pueblo history" (Vivian and Mathews 1965: 115)• 

These contrasting cultural traditions have been identified in 

previous chapters as community types, and the bulk of information pre

sented has been limited to two types - towns and villages. Drawing 

upon the data extracted from the archaeological record I have surmised 

that Chaco villages were based on an organizational system that re

mained essentially unchanged, though in equilibrium with the natural 

environment, for at least two and a half centuries. During this period 

there was little change in site plan and settlement pattern, archi

tectural techniques, agricultural systems, funerary practices or level 

of technology. Chaco towns, on the other hand, seem to have their 

roots in an organizational system that became more complex through time, 

allowing for increased nucleation rather than fragmentation in the face 

of changed environmental conditions. During the period from 800 to 
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1150 towns were characterized by changes in site pattern, architectural 

styles, agricultural techniques and possibly level of technology and 

craft specialization. 

It is proposed that these differences reflect two alternate 

methods for integration of social units, or phrased differently, two 

different systems of social organization. Two hypothetical integrative 

systems are suggested and tests designed to substantiate each system 

on the basis of the archaeological record are given. Proposition 6 is 

treated below, therefore, as two sub-propositions. 

Localized Lineages. Although localized lineages have not been 

spatially delimited in recent tines (Dozier 1965: Uo), it has been 

suggested (Steward 1955: 170-1, Chang 19^8: 322, Eggan 19#: 299-300) 

that localized lineages were present in prehistoric times; that at one 

time clans and lineages may have been equivalent and localized; and that 

late prehistoric and historic Pueblo villages represent the derealiza

tion and dispersal of lineages and the development of multilineage 

clans in multiclan towns. It is proposed that "village" sites in Chaco 

Canyon were the residence units of localized corporate groups (possibly 

lineages) that were uxorilocal and exogamous, and "which held ritual 

knowledge and economic good in trust for future generations" (Eggan 

19!?0: 299 in reference to clan characteristics). 

Test Implications. If this proposition is correct then one 

would expect to find the following evidence in the Chacoan archaeolo

gical record. 

1. Villages should be composed of several contemporaneous house

hold units. 
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2. The number of contemporaneous household units should vary and 

some units within the village may be abandoned or reoccupied through 

time. 

3. Household units should be composed of two or three rooms con

nected by doorways. 

U. Household units should be separated from other household units 

by walls and an absence of connecting doorways. 

E>. Architectural styles of household units should tend to be 

heterogeneous. 

6. Villages should contain at least one grinding room. If more 

than one exists they may show temporal differences in use. 

7. Villages should contain at least one storage room for maize. 

This room may connect with the grinding room or maize storage facili

ties may be present in the grinding room. 

8. Household units should contain storage facilities for non-naize 

foodstuffs. 

9. Wild plant and animal remains, indicative of a major dependence 

on hunting and gathering, should be present in village sites. 

10, Tools associated with hunting and gathering should be equally 

distributed in all household units of a village. 

11, Villages should contain at least one ceremonial room or kiva. 

If more than one exists they should show temporal differences in use, 

12, Architectural styles of kivas, if more than one exists, should 

tend to be heterogeneous. 

13, Architectural modification of a kiva over time should tend to 

show heterogeneous architectural styles. 
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ill. High status burials exhibiting marked differences in number and 

types of burial goods should not be found in village cemeteries. 

The following test implications for uxorilocal residence are 

derived from Kill (1970: 38-9). It is assumed that it will be demon

strated that spatial clusterings of style elements do not represent 

functionally different areas of the village. 

15. Non-random distribution of items or style elements within 

classes of items which delineate households of the village as being 

different from one another should be present but may be difficult to 

distinguish. 

16. These elements should be associated with female activities 

primarily and not with male activities. 

17. These items or elements within each household unit in the 

village should exhibit temporal continuity. 

18. Non-random distributions of items or style elements within 

classes of items which delineate localized lineages (villages) as being 

different from one another should be present and should be relatively 

easy to distinguish. 

Sources consulted for aid in developing the above test impli

cations include Eggan 1950, Dozier 1965, 1966, Hill 1966, Chang 1958, 

Titiev 19W* and Longacre 1966. 

Dual Organizations. Dozier (i960: 158) has noted that there 

are many varied techniques for achieving community centralization with

out vesting authority in the lineage. Association or dual divisions 

charged with the responsibility of secular and religious functions are 

two forms that have been developed by Puebloan groups. While the 
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western Pueblos have utilized the kinship system as a primary inte

grating factor, "The eastern Pueblos, in contrast, have organized much 

of their social and ceremonial life in terms of non-exogamous but 

generally patrilineal dual divisions ..." (2ggan 1950: 302). Eggan 

(19J>0: 302) further remarks that "Dual organizations in a broad sense 

are devices to organize and regulate rivalry and opposition in order 

to serve the purposes of the group as a whole." Dozier (I960) has 

suggested that the differences in social organization between eastern 

and western Pueblos may be explained by differences in agricultural 

practices. Irrigation agriculture of the eastern Pueblos required 

centralized control of communal labor, whereas rainfall agriculture 

practiced by the western Pueblos did not necessitate communal labor but 

was more the concern of households and lineages. 

It is proposed that "town" sites in Chaco Canyon were dual 

division residence units characterized by non-exogamous moieties with 

a bilocal residence pattern. Social cohesion was achieved by moiety 

sharing in governmental and ceremonial responsibilities of the town, 

and associations which cross-cut moiety membership. 

Test Implications. If this proposition is correct then one 

would expect to find the following evidence. 

1. To>ms should have two architecturally distinct units. (This 

attribute which appears to be present at Pueblo Bonito was presented 

in the empirical data. It has not been noted at other town sites, 

however, and should therefore be considered a valid test implication). 

2. Each half should possess style peculiarities not shared by the 

other. 
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3. Within each half of the town localized residence areas should 

not be able to be differentiated on the basis of distribution of ite.ns 

or style elements within classes of items. Distribution of female and 

male stylistic items should be random. 

U. Each half should contain a number of contemporaneous extended 

household units separated from other similar units by walls and an 

absence of connecting doorways. 

The number of contemporaneous extended household units in each 

half should vary and will not necessarily be equal. 

6. Each extended household unit should vary in size and include 

several nuclear family residence units. 

7. Each nuclear family residence unit should contain storage and 

grinding rooms. 

8. Each half should contain several connecting rooms larger than 

other rooms in the moiety residence unit, which housed the moiety head 

or chief, served as moiety association, rooms and served as storage rooms 

for moiety foodstuffs used in communal feasting. These rooms should 

contain features and materials not found in other rooms. 

9. There should be one Great Kiva in each town utilized on a 

rotating basis by each moiety. (Although Great Kivas were noted in 

the empirical data there are conflicting opinions on whether one or two 

Great Kivas should be present with dual division organizations, espe

cially in the Chaco. The test implication is considered valid.) 

10. Evidence for temporal differences in Great Kiva construction 

and use should be present in town sites with more than one Great Kiva. 
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11. A number of association kivas or ceremonial rooms should be 

present in town sites. They should vary in location within the town, 

size, features and materials. 

12. Architectural styles of association kivas and rooms should tend 

to be heterogeneous and modifications (especially of kivas) should tend 

to be heterogeneous. 

13. Style elements within classes of items found in association 

rooms and kivas may be random and not representative of particular 

residence units, small or large. 

1)|. Architectural modifications of Great Kivas should tend to be 

more homogeneous than similar modifications in association kivas. 

15. Two distinct cemetery areas should be present in town sites. 

16. Differences in burial position, kinds of accompanying grave 

goods, and type of interment should differentiate one cemetery from the 

other in addition to spatial differentiation. 

17. Several high status burials exhibiting marked differences in 

number and type of burial goods should be found in each of the town 

cemeteries. 

18. Field areas, if detectable, should be divided into two large 

divisions each sharing canal water. Garden plots within each division 

should vary in number and size. 

19. Evidence for greater dependence on cultivated food crops should 

be present in town sites (as compared to village sites). 

20. Race tracks for ceremonial racing should be present at each 

town site. 



276 

Sources consulted for aid in developing the above test implica

tions include Eggan 195>'Oj Cozier 1965, 1966} Hill 1966; Longacre 1966} 

Parsons 192?, 1929j Ellis 196U and White 1962. 

Further consideration of these test implications follows 

Proposition ?• 

Proposition 7 

Cultural variation in Chaco Canyon reflects the development of 

a single social system organized according to the principle of ranking. 

Background. The development of Proposition 6 by Vivian (1970) 

as a means for explaining cultural variation in Chaco Canyon generated 

a counter-proposition based on the development of a single social 

system. This proposition, stated above, was the creation of Paul 

Grebinger (1969), a graduate student in the Anthropology Department, 

University of Arizona. He has allowed me to use both his proposition 

and the tests he developed for the proposition. Actual testing of the 

proposition was not carried out by Grebinger. 

Grebinger (1969: U-£) has pointed out that Proposition 6 "is 

based on the assumption that differing clusters of material traits are 

the result of differences in social structure," but he contends that 

the contrary situation often occurs wherein material traits are similar 

but social structures are not, citing the Tern and Hopi communities on 

First Mesa as an example. Furthermore, he stresses that differences in 

material traits can be attributed to variations within a single social 

system. In the development of his proposition, he (Grebinger 1969: 13) 

first attempts to establish that prior to 1000 there is no evidence for 
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a stratified or ranked system in the canyon, but only data to suggest 

that a single system "based on a kinship principle which allowed co-

residence of close relatives" was operating in the Chaco. Tests given 

to substantiate this premise will not be reviewed here. He then pro

ceeds to elaborate on the increase in complexity of the social system 

after 1000, noting that "it might be expected that certain lineages 

with roots in the early torn sites became ascendant perhaps as a result 

of their control of important ceremonies particularly those related to 

agriculture, fertility, and rain. During an initial period in the 

development of ranking, simple clear cut differences in status and 

relatively few status positions might be expected (cf. Sahlins 19£8: 

6)." In this vein, Grebinger (1969: 22) visualizes towns as developing 

into the residence units of individuals of high rank ("although many 

people of lesser rank undoubtedly resided there as well") - individuals 

who "could have funneled available resources into the improvement and 

increase of the town [which] would help to explain the marked dif

ferences between two types of sites in Chaco Canyon." Great Kivas are 

considered as possible mechanisrs ibr coordination of community enter

prises and for redistribution of economic surpluses. Thus he notes, 

"If village sites supplied labor for construction and maintenance of 

water control systems it is not too extreme to suggest that distribution 

of surpluses resulting from this labor could have been carried out at 

ceremonies within these large ceremonial structures" (Grebinger 1969: 

23). 

Grebinger does not suggest that an area wide social network of 

towns and villages was established, but instead that a budding pattern 
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was underway in which new communities were established, duplicating 

the hierarchical structure of the parent community. Thus, all com

munities were autonomous except at times when pan-community enterprises, 

such as water control, required the integrated efforts of several 

settlements. 

Test Implications. (Grebinger 1969: 2U-6). 

1. If the burial population of any of the Classic Ghaco towns is 

ever found then some of the burials should contain evidence, in quan

tity and kinds of associated items (insignia of rank), of status dif

ferentiation. 

2. There should be evidence (insignia of rank) within town sites 

of differences in status among the resident kin groups. 

3. There should be evidence of the localization of exotic craft 

specialization within certain kin groups in the towns. 

iu Specific locales within the towns, e.g., in the vicinity of the 

big kivas or other ceremonial structures, should be the residence of 

high status individuals. 

If redistribution or some form of indirect exchange were part 

of the system a disproportionately large number of storage facilities 

should be found within the town sites. 

6. Ceremonial paraphernalia, if found, should be within the resi

dential precincts of the high status kin groups. 

7. It should be discovered that many of the-kin groups resident in 

the towns were not composed of high status individuals. 

8. The social structure of the coresident kin groups in the vil

lages should not differ from the social structure of individual kin 

groups resident in the towns. 
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9. Differences between towns and villages should be apparent only 

in the status related items. 

10. There should be stylistic evidence of frequent intermarriage 

between towns and between towns and villages. 

11. There should be evidence that distinct clusters of villages 

interacted nore frequently with specific towns than with others, e.g., 

those at a greater distance, 

12. There should be no evidence from the physical anthropology 

that the burial population of towns and villages differed at the 

micro evolutionary level. 

13. The ranked systems of the most recently constructed towns 

should duplicate those of the older towns. 

XU. Evidence of interaction perhaps through trade with regions 

outside Chaco should appear predominantly in the communities where 

evidence of ranking is most pronounced. 

Hill (1970: 22) has advised that in considering all con

ceivably relevant propositions one may be able to demonstrate fairly 

conclusively that some are invalid, but that the investigator may be 

left with one or more propositions which cannot be rejected on the 

basis of presently available evidence. After intensively reviewing all 

Chaco literature, including published sources and extant field notes 

on University of New Mexico summer excavations, it became clear that 

only a few of the test implications designed for Propositions 6 and 7 

could be dealt with effectively on the basis of the available empirical 

data. For example, test implications based on spatial clusterings of 

style elements are impossible to consider at this time as no such 
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studies have been made and the original data are too imeomplete to 

utilise. Similarly, there is no palynological evidence for dealing 

with questions of storage areas and the relative importance of wild and 

cultivated food plants. Furthermore, even when dealing with questions 

of the occupation of household units and the social implications de

rived therefrom, the empirical data are incomplete, and contemporaneity 

or non-contemporaneity of rooms, blocks of rooms and sections of sites 

cannot be established. The only town that has been completely exca

vated is Fueblo Bonito. Tito major excavations were undertaken in this 

site, the resulting reports are totally dissimilar, and there is no 

satisfactory system by which data from both can be effectively inte

grated. In addition, information from the upper storied rooms in sites 

such as Fueblo Bonito and Pueblo del Arroyo is almost completely lacking. 

Although some of the above problems are not as critical in village 

sites, the incomplete nature of the empirical data from them leaves 

many of the proposed tests unresolved. 

Considering the problems involved, I believe that the value of 

Propositions 6 and 7 lie in their development as propositions with test 

implications, and that an attempt to apply empirical data to the de

velopment of the tests would be largely fruitless at this time. The 

significance of these propositions would not be especially increased 

if a few of the test implications appeared to support the propositions 

while the great majority remained inconclusive because of a lack of 

empirical data. It would seem more scientifically proper neither to 

accept partially nor reject totally either proposition but to suggest 
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that both be considered as appropriate for future research design in 

the Chaco. This approach will be discussed more fully in the following 

chapter. 



CHAPTER 7 

SUMMARY AND CONCLUSIONS 

The purpose of this study has been to investigate prehistoric 

cultural variation in Chaco Canyon. Initially, a review of the Chaco 

literature was made in order to establish what hypothetical explana

tions had been offered for cultural variation. It was determined that 

although variation within the canyon communities was recognized, no one 

had specifically studied this particular problem. Furthermore, only a 

few hypotheses had been devised to explain cultural variation, though 

these had been revived a number of times. More importantly, no one had 

gone beyond proposing hypothetical explanations for the cultural dif

ferences noted in the contemporaneous canyon settlements. There were 

no means to determine the degree of validity of these explanations, and 

consequently they added little to the knowledge of Chacoan archaeology. 

It was apparent that increased knowledge of the area could be gained 

only through a scientific procedure wherein a great many relevant pro

positions for cultural variation were developed and tested. 

In their publication on Kin KLetso, a McElmo Pueblo in Chaco 

Canyon, Vivian and Mathews (1965) described the canyon environment and 

provided a synthesis of the sequence of cultural events in the Chaco. 

Even though this wa3 the most recent monograph on Chacoan archaeology, 

and the summaries were the most complete of the few that had appeared 

on the subject, it was believed that the data provided in this 
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monograph were not sufficient as background reference material for 

developing propositions and tests for cultural variation. Therefore, 

two chapters were devoted to the environment and the culture history of 

the Chaco. 

A thorough review of the environmental setting was deemed es

pecially important as questions concerning the relationship between 

cultural systems, their variation, and differences in the natural world 

had not been raised previously. Moreover, there was a strong indica

tion, largely as a result of recent palynological research, that en

vironmental fluctuations in the 11th and 12th centuries could have had 

important effects on native cultural systems (Schoenwetter and Dittert 

1968). This possibility was explored in some detail in a review of the 

archaeological setting, providing the primary evidence for developing a 

detailed examination of Chacoan towns and villages. 

Basic to this study was the premise that cultural variation in 

the Chaco was expressed in terms of contrasting community types. Three 

community types were recognized, two of which were believed to repre

sent long term developments in the region. These two, towns and vil

lages, were examined in detail in order to define the range of 

variation postulated for various cultural aspects of each community 

type. Once it was concretely established that variation did exist, and 

the manifestations of variation were known, explanations for cultural 

variance could be developed. 

Seven hypothetical explanations for cultural variation in Chaco 

Canyon were developed. Although these seven by no means exhausted the 

possibilities, it was deemed more useful to consider this limited 
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number in detail and proceed from the results of the tests than to 

construct additional propositions. The hypotheses ranged from several 

suggested in the past (Propositions 1, 2, 3) to three raore recently 

postulated explanations (U, 6, 7). Proposition £, which proposed an 

environmental explanation for cultural variation, had not been con

sidered previously. Despite the fact that six of the seven proposi

tions had been postulated at some time in the past, test implications 

had been devised for only two of the- hypotheses, and none had been 

tested. Test implications were devised for five of the seven proposi

tions (two were considered invalid prior to the development of test 

implications), and tests were completed on three propositions with 

varying results. 

Having thoroughly reviewed the environmental and archaeological 

settings in the Chaco, discussed in detail the differences between town 

and village sites, and proposed and tested several hypothetical ex

planations for the cultural differences observed, it may be asked -

what do we know about cultural variation in Chaco Canyon? The proposi

tions and tests created have revealed that some conclusions may be 

reached on two general (but related) aspects of the problem - the 

causes of cultural variation, and the methodology for deriving causes 

of cultural variation. 

The Causes of Cultural Variation 

It should first be asserted that variance in cultural systems 

in the Chaco exist. The historical development of this variation was 

outlined, and the most outstanding aspects of town and village cultural 

differences (at the peak of their development) were reviewed. It was 
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established in the empirical data and reaffirmed in Proposition 2 that 

this variation did not reflect temporal differences in a single system, 

but that towns and villages were contemporaneous. It must be acknowl

edged, therefore, that cultural variation is a valid problem for study. 

Secondly, it must be stated that the cause or causes for cul

tural variation in Chaco Canyon have not been established with any 

degree of validity in the present investigation. What then is the sig

nificance of the propositions and tests considered in Chapter 6? From 

a historical and methodological standpoint this study represents the 

first attempt to deal with questions of Chacoan prehistory by the 

"method of hypothesis." While some inferences have been drawn from the 

Chacoan data concerning cultural variation, they have not been phrased 

in terms of propositions nor have test implications been devised. 

Scientifically the methodology employed here should yield results with 

greater reliability even if the results do not provide conclusive an

swers to questions of cultural variation. The rejection or partial ac

ceptance of certain propositions investigated in this study may require 

revision pending future data collection and analysis, but on the basis 

of information presently available the results are more scientifically 

acceptable than any presented in the past. 

In addition, it was not expected that one or more of the pro

positions would provide conclusive proof of the cause or causes of 

cultural variation. Few propositions can be unequivocally confirmed, 

although the probability that one explanation i3 better than others can 

be increased. One of the most expedient means by which to increase the 

validity of a proposition is to demonstrate that others are less valid. 
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This in essence was the procedure followed in Chapter 6, and on the 

positive side it can be stated that several propositions probably need 

no longer be considered valid for explaining the differences noted in 

the basic Puebloan culture pattern in Chaco Canyon from the 10th to 12th 

centuries. 

Briefly reviewed, Propositions 1 through U were rejected as not 

suitable for explaining cultural variation in Chaco Canyon. Proposi

tion 1, based on the assumption that variation in the Chaco reflected 

contrasting psychological tendencies of a single culturally homogeneous 

population, was not tested because no empirical data were available for 

measuring psychological tendencies, ideas, and attitudes of the pre

historic population. As this type cf hypothesis lacks "empirical im

port" (Hempel 1966: 30), Proposition 1 was rejected. 

Proposition 2 was also rejected on the basis of the overwhelming 

evidence supporting the position that town and village sites in the 

Chaco were contemporaneous. This hypothesis, which employed a temporal 

explanation for cultural variation, was found untenable. 

Several of the tests devised for Proposition 3 appeared to sup

port the hypothesis that cultural variation could be explained by im

migration from the northern San Juan Basin. A final, and in a sense 

crucial, test demonstrated, however, that temporal differences in the 

cultural systems considered tended to invalidate this proposition. 

Even so, the tests indicated that the phenomenon of town-village vari

ation extended well beyond the general Chaco Canyon area, a fact that 

should be considered in future investigations of the problem. 
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Proposition h hypothesized that cultural variation could be ex

plained by the "puchteca concept," a thesis that viewed differing cul

tures in a common geographical area (the Chaco in this particular case) 

as resulting from the establishment of trading centers by foreign 

merchants in outlying areas, or phrased somewhat differently, "islands 

of exploitable cultures in various seas of indigenous traditions" (Di 

Peso 1968a: U9). No evidence could be derived to validate a number of 

test implications for this proposition, and it was determined that 

cultural variation could not be explained as resulting from the intru

sion of a dominant southern force into the Chaco creating two cultural 

systems, an indigenous exploitable one and a foreign exploiting one. 

Additional tests could have been performed for Propositions 3 

and U, and tests could have been created for Proposition 2, but the 

weight of the evidence presented supports the contention that the above 

hypotheses can be rejected. In summary, this means that explanations 

based on culturalvalues and attitudes, temporal differences, migration 

and "Mexican influence" are not satisfactory for explaining cultural 

variation in Chaco Canyon. - -

Three additional propositions were considered. None of these 

could be rejected, but conversely none could be accepted as suitable 

for explaining cultural variation. Tests of Proposition $ indicated 

some reliability for the concept that environmental differences may 

have affected cultural variation, but they also suggested that the 

environment was not the sole factor influencing the canyon cultural 

systems. It was determined that Propositions 6 and 7 were largely un-

testable as a result of the lack of precise empirical data (both in 
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published form and in field notes and other field recorded data) re

quired for answering the types of questions posed by the test implica

tions. ^t is important to point out that these data can be derived 

from the archaeological record if research is designed to extract this 

type of information, and that these hypotheses £o have empirical import, 

unlike Proposition 1 which also was rejected for lack of information, 

but information without empirical import (Hempel 1966s 30). Until the 

evidence is available, both Propositions 6 and 7 must be viewed as pos

sible explanations for cultural variation. 

The results of proposition formulation and testing in Chapter 

6 have indicated as well that variation in Chacoan cultural systems 

probably cannot be explained in terms of isolated cultural events, such 

as large scale immigration of peoples with a contrasting cultural sys

tem, or the introduction of an alien economic system with its attendant 

cultural changes. Although similar hypotheses may be suggested and 

tested in the future, the impression gained from the review of Chaco 

culture history was that changes in the Chaco's two oldest cultural 

systems (towns and villages) were largely internal and could not be 

attributed entirely to outside stimuli. Actually, changes in village 

systems were minimal, as has been noted, and the rapidity with which 

post-A.D. 1000 developments in town sites took place has probably been 

overstressed. What appears to have been a sudden introduction of 

architectural features, development of craft items and elaboration on 

the existing cultural system in towns may not have occurred with the 

swiftness that has been postulated. There is increasing evidence for 

the gradual development before 1000 of cored masonry, architectural 
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aspects of the cultural system, ^he cataclysmic-type hypothesis may no 

longer be necessary for explaining cultural development in town sites. 

If future hypotheses and tests do prove that the isolated-

cultural-event type of explanation (such as migration and Mexican in

trusion) will not adequately explain variation in Chacoan cultural 

systems, it should become increasingly clear that answers to questions 

about cultural variation will not come from propositions designed 

simply to isolate what factors are causing variation. Rather, it will 

be necessary to examine how variation evolves, isolating the processes 

of variation as well as the factors responsible for it. 

The Methodology for Deriving Causes for Cultural Variation 

It was advised in Chapter 6 that the propositions considered 

were constructed as static state hypotheses which sought to determine 

what factors might be responsible for cultural variation, not how 

these factors operated to create variation. This type of hypothesis 

was especially well suited for testing propositions such as 3 and 1; 

which viewed variation as resulting from an isolated cultural event. 

It has been observed, however, that such explanations have not proved 

satisfactory to date, nor is it expected that they ultimately will. 

While the static state hypothesis has value and should continue to be 

employed, its usefulness when dealing with questions of culture change 

and variation would appear to be limited. If this is the case, some 

change in methodological orientation may be .necessary. 

It is suggested that a functional systems model might be more 

appropriate for seeking explanations for cultural variation. Though 
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the "method of hypothesis," as outlined in Chapter 6, would not change, 

the development of propositions for testing would vary. Instead of 

isolating an event or a social or environmental factor responsible for 

cultural variation on which to construct propositions and tests, it 

would be necessary to determine how the interaction of several systems 

produced change or variation. This procedure involves the concept of 

general systems theory, which Rapoport (1968: ljJ?2) has remarked"is best 

described not as a theory in the sense that this word is used in sci

ence, but, rather, as a program or a direction in the contemporary 

philosophy of science." Rapoport (1968: U£3) defines a system as "some

thing consisting of a set (finite or infinite) of entities among which 

a set of relations is specified, so that deductions are possible from 

some relations to others or from the relations among the entities to 

the behavior or the history of the system." There is a hierarchy among 

systems and most contain subsystems or components. 

Use of this concept may involve a living system (the organismic 

approach) or a non-living system (the mathematical approach). The pro

cess that identifies the living system is the maintenance of an organi

zation "which is known as life" (Rapoport 1968: 1*53). Man as a living 

organism participates in this system involving himself not only in the 

biological systems of his particular environment but in systems of his 

own devising, or cultural systems. 

Ralph Gerard (195>8) has suggested that one way the world of 

living systems may be viewed is to consider the levels of organization 

of a living system from the most appropriately simple to the most com

plex as constituting the horizontal rows of a matrix. Superimposed 
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upon these organizational levels are three vertical columns represent

ing the three aspects of living systems - structural or organizational, 

behavioral and becoming or evolving. The structural aspect is con

cerned with the interrelations among components of a system, how sub

systems are arranged and what influence they have on one another. The 

behavioral aspect is involved with short-terra reversible changes in the 

living system that reflect immediate responses to environmental or 

other stimuli, and which are designed to produce equilibrium among the 

components (the biological homeostasis). The evolving aspect, on the 

other hand, mirrors the long-term irreversible changes of a system 

which Rapoport (1968: U5b) likens to the history of a society. The 

point of such a construct is that the organization and development of a 

living system can be observed at any one of the points of intersection 

of the vertical columns with the horizontal levels of organization. 

Obviously there are difficulties with attempting to apply this 

construct to extinct systems. Through careful observation the various 

levels of organization of a living system may be plotted, and the 

structural and behavioral (and in some cases the evolving) aspects re

corded. However, for living systems whose organisms are altered or no 

longer present, the reconstruction of" the system is especially chal

lenging. Provided with the theoretical orientation that the 'inter

action of various systems and their components comprised a living 

system, innumerable reconstructions of extinct systems at various 

levels of organization may be postulated, and the validity of these re

constructions may be tested by the method of hypothesis. This does not 

necessarily assume an ultimate goal of reconstruction of the complete 



292 

living system of an extinct society involving the interaction of all 

components in the system. While such a goal may be possible, lesser 

aims are certainly significant and should provide important insights 

into such aspects as change and variation in cultural systems. 

To utilize this approach effectively requires viewing the 

cultural and non-cultural phenomena of an extinct society in terms of 

systems, and the investigator must begin by isolating and identifying 

as many components as possible that appear to have been involved in the 

total life system of the extinct society. In addition, he must be 

aware of cultural or non-cultural shifts or changes within subsystems 

that would disrupt the equilibrium, and of variations within sub

systems creating alternative directions for development. This all 

sounds complicated, and indeed it is, for although the processual ap

proach has been described as one of the most effective means for ex

plaining prehistoric human behavior (Flannery 1967; 120), the complete 

reconstruction of an entire cultural system with all its related sys

tems has not been accomplished. Nonetheless, there are some signifi

cant beginnings (Flannery 1968, Hill 1968, Binford 1968, Longacre and 

Ayres 1968) and the approach cannot be faulted for lack of experimen

tation. 

In order to make the above discussion more pertinent to the 

subject of this thesis, the final section of this chapter will be de

voted to a brief appraisal of research possibilities in Chaco Canyon 

utilizing a functional systems model. 
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Future Research Planning 

It was observed that shortly after 1000 a number of phenomena 

occurred in Chaco Canyon. These included a probable increase in total 

annual precipitation (primarily in the form of summer thundershowers as 

the summer-dominant storm pattern continued), intensified deterioration 

of flood plain farm land as a result of erosion, and probably a growing 

population ensuing from local increase and a postulated immigration of 

San Juan Basin colonists (who established the McElmo Pueblos). This 

period also was marked by large scale building programs in many towns, 

a pan-town architectural consciousness, and the probable budding off of 

entire town communities. There is evidence for elaboration of crafts 

and possible craft specialization, as well as increased trade with 

Mexico or southern Arizona. The post-A.D. 1000 period witnessed, more

over, the development of isolated Great Kivas, tower kivas and tri-

walled structures, all suggestive of a rising emphasis on ceremonialism. 

In addition, there is increasing evidence for the development of elab

orate water control systems associated with town sites. These systems 

probably were the creation and responsibility of individual towns, but 

the possibility of inter-community (town and village or pan-town) co

operation on water control has been suggested and should be more thor

oughly investigated. The majority of cultural changes noted were in 

town sitesj villages remained essentially unchanged throughout this 

period. 

Even though some of these phenomena had occurred, or were in 

the process of occurring prior to 1000, it was only after this date 

that all were simultaneously interacting. It is suggested that this 
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complex interaction of both cultural and environmental events can be 

understood only when these phenomena are viewed in terms of systems. 

(A somewhat analogous situation in Oaxaca was recognized by Flannery 

and others /l96f|). For example, the development of water control 

systems in the Chaco after 1000 could be explained as a result of 

puchteca planning (Di Peso 1968a), but simple trait comparison between 

the Casas Grandes area and Chaco Canyon does not explain why or how 

these systems were developed. A need for their construction had to 

exist, and a coordinated labor pool had to be available to build them. 

The "puchteca concept" does not adequately explain either the need for 

water control, nor the means for devising systems to cope with the 

need. Certainly the idea of water control planning and architecture 

may have reached the Chaco by way of Mexico as a by-product of a de

veloping trade system, but cultural development, change and variation 

in the Chaco cannot be explained simply on the basis of the co

occurrence of traits both in Mexico and the Chaco. If, however, fluc

tuations in the evniroamental system are taken into account, it is ap

parent that control of increased summer runoff after torrential rains 

in particular areas of the canyon would have been necessary for certain 

types of agricultural systems. The social system necessary for the de

velopment of pre-planned and extensive building could have provided the 

necessary labor for construction, maintenance, and control during use 

of canals, dams and reservoirs. Integration of this social system may 

have been achieved in part by a ceremonial system that extended beyond 

the town sites and incorporated villages into the ceremonial calendar-

possibly a calendar encompassing the entire canyon. 



29$ 

Insistence upon a single cause for cultural variation in Chaco 

Canyon probably will bring further study to a stalemate. Mexican in

trusion in tyiaco does not explain cultural variation; nor do conclu

sions based solely on migration, the environment, or social 

organization. The post-A.D. 1000 events in Chaco Canyon involved an 

interaction of all of the above. Only when the complexity of the 

living system in Chaco is recognized, and hypotheses for change and 

variation are based on a concept of interacting systems, will explana

tion be really possible. 
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