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PREFACE 

In the past archaeological investigation in the Santa Cruz 

Valley has been conducted vjith many purposes guiding the collection of 

material culture. Mot the least of these was a desire to know more 

about the social and cultural behavior of the occupants of the valley. 

Nonetheless, the end result generally consisted of the definition of 

local chronology and "trait" distribution studies which gave little 

insight into the behavior of people or their social organization. Today 

the problem of establishing a strong local chronology remains. The 

various methods of chronological control when used in combination are 

proving valuable assets to the understanding of cultural development 

in the Santa Cruz Valley. In recent years computer assisted studies 

and increasing concern with making theory an explicit part of each 

study hold promise for significant advances in the understanding of the 

social behavior of prehistoric peoples. This paper combines both along 

with existing information about local chronology in order to formulate 

a model about the development of culture and society in the Santa Cruz 

Valley. 

The material from the lower terrace compound at the Paloparado 

Ruin was collected as part of the continuing program of Highway Salvage 

Archaeology in Arizona. A permit to excavate was obtained from James 

B. Pendleton, the owner of Baca Float Ranch on which the site is 

located. Excavations were conducted by James V. Sciscenti with the 
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assistance of Dennis Williams during the late Spring of 1965. The mate

rial from the Potrero Creek site was also collected as part of the con

tinuing program of Highway Salvage Archaeology in Arizona. A permit 

to excavate was obtained from Harry and Jack Brunswicker of Nogales, 

Arizona. During the summer of 1966 excavations were conducted by James 

V. Sciscenti with the assistance of William Barrera, Paul Shewan and 

Sharon Urban. 

I was responsible for analyzing a large part of the material 

culture from the lower terrace compound at the Paloparado Ruin as a 

Research Assistant in the Arizona State Museum during the academic year 

1966-67. As a Research Assistant in the academic year 1967-68 I began 

the Potrero Creek site analysis. In the spring of 1968, this work began 

to be contemplated as part of a dissertation. It was not until the fall 

of 1968, however, that the analysis of burials from the Paloparado Ruin 

was conceived. The collection from the lower terrace compound was a 

valuable addition. The artifact categories used were identical with 

those established by Charles C. DiPeso in The Upper Pirna of San Cayetano 

del Tumacacori (1956), the report on the Paloparado Ruin. DiPeso 

offered his own time and the collections of the Amerind Foundation, Inc. 

excavated from the upper terrace compounds. The collections were used 

for comparison whenever there was uncertainty as to identification 

based on the published description. 

Geoffrey A. Clark, a former graduate student in anthropology at 

The University of Arizona, had attempted a factor analysis of burials 

from the Grasshopper site in east-central Arizona. His results 
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encouraged me to apply a similar technique to the Paloparado Ruin 

burials. In the spring of 196? the assistance of David P. Adam, at 

that time a doctoral candidate in the Department of Geochronology, The 

University of Arizona, was enlisted. He suggested the average-link 

cluster and principal component analyses used in this paper. 

The expansion of the data base to include the Tanque Verde Red-

on-brown vessels came after I realized that intersite, as well as 

intrasite, relationships were needed in order to more fully understand 

the Paloparado Ruin burial data. I decided to use design and formal 

attributes on Tanque Verde Red-on-brown vessels from five sites in the 

Tucson Basin. Fortunately, the sample already housed in the Arizona 

State Museum had been amplified recently by the addition of two new 

collections. The Arizona Archaeological and Historical Society's exca

vation at VJhiptail Ruin under my direction, and the Arizona State 

Museum's salvage operation at Rabid Ruin under the direction of Laurens 

C. Hammack produced the requisite collections. Ttese had become avail

able by the end of the spring, 19&9. The study would have been impos

sible without the addition of the new collections. Mrs, Aileen Carpen

ter and Richard Dannells both of whom had been involved in the "Whiptail 

Ruin excavations volunteered assistance in the attribute analysis of 

the Tanque Verde Red-on-brown vessels. Again, David P. Adam was con

sulted and the program used in this paper was decided upon. 

Clearly, the work that has gone into this paper is the product 

of the kindness, interest and cooperation of numerous individuals and 

institutions. The data derive from diverse sources. 



To Ellen, my wife, more than anyone I owe deepest gratitude for 

her encouragement, for her technical assistance and above all for 

sharing her lucid mind and trenchant thoughts with me. 

Chapters 3 and h would not have been written without the com

puter assistance Dave Adam has supplied. He has contributed much 

criticism and assistance in the writing and organization of Chapters 3 

and li. I alone am responsible for the interpretation of the data in 

those chapters. 

I would like to thank Mrs. Aileen Carpenter and Richard Dan-

nells who have devoted a great deal of their time to the design 

attribute analysis of the Tanque Verde Red-on-brown vessels that is the 

basis of Chapter U» 

Special appreciation is due the members of the dissertation 

committee, William A. Longacre, chairman, Raymond K. Thompson and Emil 

W. Haury, all of the Department of Anthropology, for their interest 

and criticism. 

I also acknowledge with gratitude the technical assistance 

offered by Gwinn Vivian who was Director of Highway Salvage Archaeology 

in Arizona during the period when the data from the lower terrace com

pound at the Paloparado Ruin and the Potrero Creek site were analyzed. 

The Arizona Highway Department and the Bureau of Public Roads have 

contributed financial assistance. 

Many other people and institutions have been involved in various 

aspects of analysis and in the preparation of the report on the Potrero 

Creek site. Emil W. Haury, the late William VJ. VJasley and J. Cameron 
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Greenleaf of the Department of Anthropology and the Arizona State Museum 

have helped with ceramic identification. R. T. O'Haire and H. Wesley 

Peirce of the Arizona Bureau of Mines and Jon Powell of the Department 

of Geology have identified lithic materials. Tornmie E. Lockwood and 

Arthur E. Dennis compiled a list of the modern flora in the vicinity of 

the site for the Herbarium of The University of Arizona. Peter S, 

Dennett of K.V.L. Laboratory, Gran'* Canyon, Arizona, carried out the 

pollen analysis. George Lammers of the Museum of Man and Nature, 

Winnepeg, Manitoba, Canada, identified all faunal remains. Larry Manire 

has prepared a report -on the human skeletal remains which is now on file 

in the Osteology Laboratory of the Arizona State Museum. Joyce Rebm, 

E. Wesley Jernigan and Charles Sternberg have all been involved in the 

preparation of illustrations. 

Helga Teivies prepared all photographic negatives except those 

used in Chapter 3 and printed many of the final illustrations. I could 

never thank her profusely enough,, 

I wish to thank Charles C, DiPeso for his assistance and for 

making the collections of the Amerind Foundation, Inc. available for 

use when they were required. 

Dr. Otis 3. Miller (K.D.) gave the Arizona Archaeological and 

Historical Society permissions to excavate on his property. Bruce 

Bradley has been largely responsible for seeing the entire VJhiptail 

Ruin project through much of the onerous materials processing work 

involved. Julian Hayden offered advice, encouragement and technical 

assistance for which we are all grateful. Scores of students and 

society members should be praised for their interest and persistence. 
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and its staff has offered frequent helpful assistance. The Museum has 
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ABSTRACT 

The method of strongJLnference is followed in an effort to 

formulate a processual model and hypotheses about cultural development 

in the Santa Cruz Valley between approximately A.D, 600-1^00. All 

steps of the procedure are not completed in this study. Instead, most 

effort is devoted to the abduction of hypotheses from the patterned 

distributions of material objects in archaeological context. Abduction 

requires that the terms of a hypothesis.be different than the terms 

used to describe the phenomenon explained by the hypothesis. 

Material culture from three different sources is analyzed. The 

first of these is the Potrero Creek site. It belongs to the Hohokam 

Colonial and Sedentary periods. Pollen analysis and faunal remains 

indicate that moisture conditions were as good or better than they are 

today and that hunting was an important subsistence activity. Analysis 

of the activity structure of the site indicates a predominant subsis

tence orientation. And, finally, ecologically and culturally the site 

is more characteristic of the Desert than of the River Hohokam, al

though it is only four miles west of the Santa Cruz River. Several 

alternative descriptive models are offered to account for the inter

pretations. These are local population expansion, range budding, 

seasonal occupation and differential interaction. 

Cluster and principal component analyses are employed to de

scribe the patterns among the material objects associated with burials 

xvii 
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at the Paloparado Ruin. This site belongs to the Hohokam Classic period. 

It is assumed that the social unit that occupied each compound used only 

the burial area located within the compound. Very little similarity 

among burial areas is observed. Alternative descriptive models that 

would account for this pattern of heterogeneity in behavior among social 

units within a single site are presented. They are population conver

gence, founder social units, status differences and funerary ritual as 

capricious behavior. 

Discriminant and canonical techniques are used in the analysis 

of design and formal attributes on groups of Tanque Verde Red-on-brown 

vessels from five Hohokam Classic period sites in the Tucson Basin. 

Interpretation of the patterns in the data indicate that there were 

stylistic microtraditions in the decoration of pottery during the ear

lier Tanque Verde phase of the Classic period. Also, stylistically 

similar earlier and later sites along the natural axes of the Rillito 

Creek and the Santa Cruz River point to a shift from early to late in 

population concentration. Finally, there is a pattern of within site 

heterogeneity similar to that discovered among burial areas at the 

Paloparado Ruin. Three descriptive models are offered to account for 

the interpretations. They are population convergence, founder social 

units and female mobility. 

Existing interpretations of Hohokam cultural development in 

the Santa Cruz Valley are reviewed in the context of the analyses that 

are discussed above. Existing interpretations do not adequately 

account for the observations. They are based on trait distributions 



and attempt to account for these in terms of the movement of people 

over long distances (out of Mexico) and by the diffusion of ideas. An 

alternative that does account for most of the descriptive models and 

is processual is presented. In it an indigenous expansion of Hohokam 

population during the Colonial and Sedentary periods by a combination 

of range budding and range expansion is postulated. The expansion is 

accompanied by the development of a ranked society. Expansion and 

possibly the ranked organization were terminated by the end of the 

Tanque Verde phase of the Classic period. A reserve process of popu

lation convergence was initiated perhaps in response to a deteriorating 

environment or to population pressure on the periphery of the Hohokam 

area, or both. Three hypotheses that derive from the model are offered 

to explain the patterned relationships expressed as descriptive models 

in previous chapters. 



CHAPTER 1 

INTRODUCTION 

When you go beyond Zebra, 
Who knows . . . ? 
There1s no telling 
What wonderful things 
You might find yourself spelling! 

Dr. Seuss On Beyond Zebra 

Would you be surprised to find archaeology in the 1970's and 

80's surpassing cultural anthropology in its contributions to the 

anthropological understanding of evolutionary processes? Some con

temporary archaeologists (Binford and Binford 1968) and at least one 

ethnologist (Binford and Binford 1968: 359-61) sense this as a distinct 

possibility. The possibility exists as a result of advances in method 

and theory during the decade of the 1960's. 

The misfortunes of the 1960's have been the polemic and the 

polarization of scholars along with their ideas, because of their ideas. 

Yet, in spite of the emotions, there has emerged a clear trend, a 

"hyperawareness" about the logic of inference one employs in the analy

sis of data. This trend was anticipated by many, Taylor (19^8), 

Spaulding (1953, 1957) and Thompson (1958) -to name some outstanding 

examples in the recent past. But after I960 archaeology did go "beyond 

Zebra*" It moved beyond the theoretical and epistemological limits set 

by the researchers of previous years. 

1 
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On the Nature of the Inquiry 

A Synthetic Theory 

There is a useful perspective from which what has happened in 

the I960's can be viewed. This perspective also helps to clarify my 

purpose in the present paper. Koestler, as discussed by Kestin (1970: 

2£l) has coined a word, "bisociation" which describes the union of "two 

independent matrices of perception or reasoning . . . with each other 

to produce a collision" or frequently a synthesis. This, according to 

Kestin, is the stuff of discovery. One matrix of reasoning is charac

terized by numerous efforts all of which lead to a blockage, the ina

bility to solve a problem. Eventually there is a sudden movement out 

of the blocked matrix of reasoning into a second, differently structured 

matrix, with a resultant bisociation of the two leading to a new under

standing. As Kestin (1970: 23#) notes, "A bisociation is unexpected 

because it imaginatively unites skills or modes of thought that have 

previously and happily led separate and disjoint existences in many 

minds. Being unexpected ... it is not, however, random, but comes 

to a peculiarly predisposed, conditioned mind." 

Archaeological reasoning prior to the early 1960's had been a 

blocked matrix. The unsuccessful efforts of Taylor (19U8) and Thompson 

(19^8) to break free are exemplary. The discussion of theory by Willey 

and Phillips (19^8) epitomizes the blocked matrix of reasoning, the 

desire to attain certain goals but the inability to find an episte-

mology and logic of inference to satisfy the goals. There was a sudden 

movement out of the blocked matrix into a second, a shift marked by 
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Deetz's study of Arikara ceramics (1965) and by Binford's theoretical 

contributions (1962, 1963, 1961;, 196$ and 1967). Systems theory and a 

hypothetico-deductive (H-D) method provided a different theoretical 

structure for data analysis and new directions far inference. They are 

elements of bisociation in which traditional theory was discarded, and 

basic techniques retained, where a theory adapted from other fields was 

adopted and additional techniques acquired. This was a synthesis! 

As I see it, the developments of the 60's are a synthesis of 

four elements. First, material culture is viewed as the material corre

lates of human behavior. The structure of a system is revealed by the 

material objects that are correlated with its regularized behavior. 

Second, there is a distinct notion of the relationship between socio-

cultural systems and the environment also viewed as a system. Social 

systems and environmental systems interact in dynamic ways that promote 

stability or bring about change. Environment, or ecologic factors, are 

frequently viewed as determiners of the state of a system, that is, 

whether it will be static, dynamically stable or undergoing major trans

formations. The aim of delimiting the processes of stability and change 

is a third mode of thought in the synthesis. Fourth, all of the above 

are integrated by a formal logic of inference. Explanatory statements 

about the interrelationships of sociocultural and environmental systems, 

about the processes of stability and change, are developed by formu

lating if . . . then propositions, the validity of which may be tested 

against data. 

The aftermath of Eureka must be re-evaluation. Most of the 

basic assumptions and theory underlying the synthesis will hold their 
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ground. But all the implications of the new understanding were not 

obvious even to the men who brought it about. Much on-going archaeology 

is an effort to strengthen the original tenets, to question weak assump

tions, to formalize the methods and to clarify the relationships be

tween data and their potential uses in the understanding of evolutionary 

processes, i.e., the creation of a theory of the relationship between 

material products and the behavior that produced them. 

I have two goals in this paper. One relates to the discussion 

above. There are various routes that are open to the formulation of 

hypotheses. One such route is mapped here. There are ways in which 

hypotheses can be developed, even ought to be developed, rather than 

begged, borrowed or conjured in a bad dream. The other goal is the 

substantive contribution that the data will make to the understanding 

of the cultural process in the middle Santa Cruz Valley. The title 

Hohokam Cultural Development in the Middle Santa Cruz Valley stresses 

the substantive contribution. I make no pretense of clarifying any 

theoretical issue. Any such discussion here is merely intended to pro

vide the background against which interpretations were made. 

Several terms and concepts are introduced by name or alluded to 

in the preceding paragraphs, but are not defined. The remainder of this 

chapter is devoted to defining the terms and to developing the concepts 

that are essential to the study of Hohokam cultural development in the 

middle Santa Cruz Valley. 



The Logic of Inference 

Those archaeologists whose work follows the theoretical guide

lines established by Binford espouse an H-D methodology and deny the 

usefulness of inductive methods for arriving at archaeological infer

ence. Binford (1968a: 17), in order to justify this orientation, cites 

Hempel, a philosopher of science, as follows: 

There can be no general rules of induction; the demand for them 
rests on a confusion of logical and psychological issues .... 
What determines the soundness of a hypothesis is not the way it 
is arrived at (it may have been suggested by a dream or a 
hallucination), but the way it stands up when tested, i.e., 
when confronted with relevant observational data (Hempel 1965: 
6 ) .  

While I am in agreement with much of Binford's thinking on archaeologi

cal epistemology, I cannot accept this statement on the logic of 

inference. 

There are two reasonable objections. First, the demand for 

general rules of induction does not rest on a confusion of logical and 

psychological issues. It is clearly understood that there are rules of 

logic that allow us to assess the reasonableness of a deductive argu

ment. It is also clearly understood that the unformulated rules of 

induction are as fundamental as cognition itself. There is no confusion 

between the two. Second, it is true that the formulation of a hypo

thesis need not require any kind of empirical justification; tests of 

the hypothesis will or will not justify it. However, a hypothesis that 

derives from observational data is already stronger because it accounts 

for relationships in the real world. In the search for hypotheses, a 

choice among many is simplified if at least some initially explain 

relationships in the real world. 
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Logic Versus Psychology. The first statement above points out 

that there is no inductive syllogism that can be .used to assess the 

validity" of an argument from particular empirical statements to a 

hypothesis. Kempel (1966: 1$) has argued, accordingly, that: 

The transition from data to theory requires creative imagina
tion. Scientific hypotheses and theories are not derived from 
observed facts, but invented in order to account for them. 
They constitute guesses at the connections that might obtain 
between the phenomena under study, at uniformities and patterns 
that might underlie their occurrence. 'Happy guesses' of this 
kind require great ingenuity. 

This prima facie argument adequately describes the superficial aspects 

of hypothesis development but fails to recognize the unfortunate paradox 

it creates. On the one hand, there is logical scientific argument with 

rules and some assurance of results. On the other hand, there is an 

unfathomable "psychological" operation completely without the realm of 

reason. No results are assured. It is, incidentally, through the 

latter that the greatest theories in physics have been formulated, for 

example, gravitation, quantum mechanics and relativity. 

From a strictly anthropological point of view, it is not reason

able to insist that there are no discoverable underlying structures, 

therefore possible rules for dealing with them, among consistently re

curring phenomena. Peter Caws, another philosopher of science, argues 

convincingly along these lines. To quote his conclusions (Caws 19o9: 

1380) at length: 

In the creative process, as in the process of demonstration, 
science has no special logic but shares the structure of human 
thought in general, and thought proceeds, in creation as in 
demonstration, according to perfectly intelligible principles. 
Formal logic . . . represents a refinement and specialization 
of the principles of everyday argument; the logic of scientific 
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discovery, whose rigorous formulation is yet to be achieved 
. . . will similarly prove to be a refinement and specializa
tion of the logic of everyday invention. 

There is no formal logic of scientific discovery, as Caws points out, 

but its development seems assured. Nonetheless, there are certain 

guidelines that can be followed in order to arrive at hypotheses, al

though there are no rules that guarantee them. 

The Grounds for Admitting a Hypothesis. My second point above 

is directed at Kempel's suggestion that the proof of a sound hypothesis 

is in the testing and not in the way it is arrived at. My argument is 

based on the thinking of Charles Sanders Peirce. The ideas expressed 

in the other sources I use derive from his. N. R. Hanson (1965) 

acknowledges Peirce as his predecessor and Piatt (l?6U) uses Hanson as 

justification for his argument. Caws, whoml cite above, also takes 

Hanson as an intellectual father. 

Hanson regards the reasons for accepting a hypothesis as opposed 

to the reasons for suggesting a hypothesis as equally important aspects 

of scientific inquiry (Hanson 1965: 200 n2). Hempel merely sidesteps 

the issue of where hypotheses come from by leaning on a well established 

rule for assessing acceptability, the deductive syllogism. He did the 

same thing with respect to the question of logic versus psychology, as 

is noted above. Binford has mistaken this avoidance of a crucial ques

tion, which is nothing more than the theoretical bias of a single 

distinguished philosopher of science, for a statement of the methodology 

of all legitimate scientific inquiry. 

The discovery of hypotheses may be based on the observation of 

phenomena. Although there are no rules that will always lead to a 
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hypothesis, it is possible to formulate better hypotheses when they 

originate from a struggle to perceive pattern or organization among 

data. The form of such inference, according to Hanson (1965s 86-7), 

is as follows: 

1. Some surprising phenomenon P is observed. 

2. P would be explicable as a matter of course if H 
/hypothesis x/ were true. 

3. Hence there is reason to think that H is true. 

He goes on to say (1965: 88): 

P and PI must have further logical properties in order to figure 
in 'P would be explicable as a matter of course if H were true.' 
If H is meant to explain P, then H cannot itself rest upon the 
features in P which required explanation. This is why the 
peculiar colour and odour of chlorine (P) are not explained by 
reference to atoms in a volume of chlorine, each one having 
the colour and odour in question (H). 

This form of inference is known as abduction and was developed by the 

philosopher Charles Peirce. 

Peirce's statements on abduction have been collected from-

diverse pages in Collected Papers of Charles Sanders Peirce and organ

ized by James Feibleman (19U6). Peirce distinguishes between deduction, 

induction and abduction saying that "'deduction proves that something 

must be; induction shows that something actually is operative; abduction 

merely suggests that something may be"1 (Feibleman 19U6: 123). Since 

induction and abduction are most similar in their formal structures, 

they should be distinguished from one another. Feibleman (19h6: 122-?3) 

gives the following of Peirce's statements: 

•The great difference between induction and hypothesis /i.e. 
abduction7 is, that the former infers the existence of phe
nomena such as we have observed in cases which are similar, 



while hypothesis supposes something of a different kind from 
what vie have directly observed, and frequently something which 
it would be impossible for us to observe directly.' 'Induc

tion is where we generalize from a number of cases of which 

something is true, and infer that the same thing is true of a 

whole class .... Hypothesis is where we find some very 
curious circumstance, which would be explained by the suppo

sition that it was a case of a certain general rule, and 
thereupon adopt that supposition.1 

I think that abduction can be viewed as an initial step in the 

inductive process. The development of processual models and hypotheses 

from the results of data analysis, where the explanatory hypotheses 

are on a different level of abstraction than the description of the 

results, is an example of abduction. The steps of the process can be 

schematized as 

H 
'f (explain) 
P 
(observe), 

where the terms of P and H are not on the same level. This mode of in

quiry avoids the difficulties experienced-by Steward (I9h9), for 

example, who never could get beyond a level of generalization in which 

the terras of generalization were the same as those of the phenomena 

observed. Consequently his statements of cause and effect were nothing 

more than the sequential ordering of events. If my hypotheses are ever 

tested, new hypotheses formulated on the basis of the results and then 

the new hypotheses tested, research in the middle Santa Cruz Valley 

will have been launched into a productive cycle of scientific induction. 

The Method of Strong Inference. In order to close this section 

on "The Logic of Inference" I discuss briefly the method of "strong 

inference" (Piatt 1?6U). The elements of the method are simply those 
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of induction. The steps, which when systematically applied, provide a 

format for discovery. The steps are (Piatt 1961*: 3U7): 

1) Devising alternative hypotheses; 

2) Devising a crucial experiment (or several of them), with 
alternative possible outcomes, each of which will as nearly 
as possible, exclude one or more of the hypotheses; 

3) Carrying out the experiment so as to get a clean result; 

1') Recycling the procedure, making sub-hypotheses or sequential 
hypotheses to refine the possibilities that remain and so 
on. 

Each future result depends on the outcome of the preceding results, a 

kind of "logical tree" analysis (Piatt I96I4: 3U7). The rigorous appli

cation of the method does increase the chances of success in making 

scientific discoveries, as Piatt is careful to point out using the rela

tive rates of advance in various scientific fields as examples (Piatt 

1961*: 3H8). The success of a particular research effort is gauged by 

the answer one gets on asking either what experiment could disprove a 

particular hypothesis or what hypothesis does a particular experiment 

disprove? Unless research results in the rejection of some hypothesis 

in favor of other better ones, there has been no advance in knowledge 

(Piatt 196b: 352). 

In this paper I follow a procedure of strong inference. Because 

existing data from the middle Santa Cruz Valley are too few and have not 

been collected in a manner that would allow their further use, it is not 

possible to follow all of the steps outlined by Piatt. The first step 

involves the presentation of the analyses upon which the hypotheses are 

based and the abduction of the hypotheses. These constitute the major 
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task of Chapters 2-6. The second step calls for "crucial experiments." 

In Chapter 6 I suggest test implications of the hypotheses which specify 

that "certain observable events . . . should occur under specified cir

cumstances" (Hempel 1966: 6-9). The circumstances are specified by the 

hypotheses. A few limited examples of how test implications may be 

used to confirm or negate hypotheses will be provided using the limited 

existing data to evaluate them. The third step cannot be fully com

pleted. The step one prime must await the completion of step three. 

A similar strategy as the one outlined above has been dis

cussed at length by Glaser and Strauss in The Discovery of Grounded 

Theory; Strategies for Qualitative Research (1967). Their numerous 

examples are taken from sociology, but many of the procedures are use

ful in any scientific endeavor0 They point out how data are used step-

by-step, first to arrive at hypotheses and then to refine them. They 

take the procedure a step further and indicate means by which hypotheses 

are transformed into theory. 

Two of the concepts that appear earlier in this chapter, be

havior as a systemic phenomenon and the cultural process are defined 

in the sections that follow. They are implicit in all of the analyses 

discussed in this paper, are explicit in Chapter 6 and must be eluci

dated. 

A Systems Approach 

Definition of a System 

The use of the word system in this paper expresses a point of 

view, an underlying assumption about the organization of phenomena in 



the real world. In order to explain, I shall begin by defining a sys

tem. It is "a set of objects together with relationships between the 

objects and between their attributes'1 (Hall and Fagen 1956: 18). The 

objects may be any number of things from atoms, to switches, to popu

lation and nuclear families. Attributes are properties of objects as, 

for example, the atomic weight of atoms or the number of individuals in 

a population. Relationships "tie the system together." For example, 

the location of a population with respect to another similarly struc

tured unit would define a relationship between the two (Hall and Fagen 

1956: 18-19). 

The environment fits within this framework. It is "the set of 

all objects a change in whose attributes affect the system and also 

those objects whose attributes are changed by the behavior of the sys

tem" (Hall and Fagen 19̂ 6: 20). A system that is analyzed in relation 

to the environment is said to be "open." Other systems are "closed," 

The environment can be almost anything an investigator would like it 

to be. To define the environment completely one needs to know all the 

objects that affect or are affected by the system(s) with which the 

environment is related. This is no less difficult than defining a given 

system (Hall and Fagen 19̂ 6: 20). Archaeologically, the interaction 

between an environmental and a cultural system is frequently assessed 

by the interaction of only one object from each, for instance, climate 

and population. This situation is not satisfactory and is compounded 

by the difficulties of quantification. 

It is highly desirable to represent systems as quantifiable 

abstract mathematical models. Unfortunately, systems having to do with 
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living organisms rarely possess the requisite qualities of explicitly-

defined relationships, quantifiable attributes, a small finite number 

of attributes and a mode of behavior explicable according to a physical 

law (Hall and Fagen 1956: 19-20). There is no consolation, therefore, 

in knowing as Easton (1956: 101) points out, that "without . . . meas

urement we would find it impossible to tell when the empirical system 

/the one under study7 is in fact at a position of equilibrium," or in 

any other known systems state. Measurement of the objects of a system 

defined archaeologically is difficult unless the objects are found with

in the subsistence system or an object is population. Even then 

accurate interval measurements are difficult to develop and less satis

factory ordinal measurements may have to be used. 

Data in the Context of Systems 

The preceding is a minimal definition of a system, its environ

ment and the requisites of the satisfactory application of the concept 

to an empirical situation. Systems theory purports to explain recurrent 

structures or regularities in the relationships between objects in the 

natural world. The variations in the interaction between cultural 

systems and the environmental system could be reduced to a finite num

ber of models, for instance, positive and negative feedback, homeo

stasis, step function, that either describe or explain the relationships. 

Systems theory is "a priori and independent of its interpretation in 

terms of empirical phenomena, but is applicable to all empirical realms 

concerned with systems" (von Bertalanffy 1951: 30U). In short, systems 

theory provides theoretical principles for thinking about data. This 



is the way in which I view empirical phenomena. But, in the following 

chapters no objects with quantifiable' attributes can be used to demon

strate the state of a particular system. Instead, I must be content 

with outlining the kinds of systems that have been indicated by the 

data. 

In Chapter 2 my primary concern is the structure of and rela

tionships among objects in the socio-cultural and environmental systems. 

The size, the activity structure and the subsistence base of the Potrero 

Creek site provide grounds for alternative descriptive models or inter

pretations of the kinds of behavior that produced the site during the 

Colonial and Sedentary periods. A processual model is developed in 

Chapter 6 which specifies the dynamic nature of interaction between 

the socio-cultural and environmental systems0 

I have only one purpose in Chapter 3, to discover the organiza

tion of social groups within the Paloparado Ruin during the Classic 

period. Although the data are the artifacts associated'with burials, 

the ritual system itself is not under investigation. Grave side ritual, 

as reflected in grave goods, is a patterned activity of a specific 

social unit. Similarities and differences between burial areas are 

used to interpret, therefore, the nature of relationships among the 

objects of the social system. The social units occupying individual 

compounds at the Paloparado Ruin are the objects in the social system. 

Chapter 1; is a counterpart to Chapter 3 as it deals with be

tween site variation during the Classic period. In both chapters the 

interrelationships of objects (the social units) within a social system 



is the focus of the investigation. As is suggested in Chapter 6, how

ever, the results of the analysis bring up the question of the inter

action of objects in an environmental system with those in the social 

system. Because the model that is proposed in Chapter 6 is processual, 

what I mean by the cultural process is defined in the next section of 

this chapter. 

The Cultural Process 

It is assumed in all attempts to define systems and to discover 

the nature of their dynamic articulation, one with another, that the 

mode of interaction of the systems "is an expression of underlying 

natural laws" (Carneiro I960: lh5). In this way the study of the cul

tural process can be distinguished from the study of history. Histori

cal studies are concerned with unique or singular events. The study of 

the cultural process is concerned with the study of events as instances: 

"the culture process . . . does repeat itself" (Carneiro I960: 15U). 

The study of cultural process is simply the study of repetitive inter

relationships among objects in continuous or changing systems. 

A tentative general model for archaeological processes construc

ted within the framework of a systems approach has been developed by 

Clarke (1968: 72-81). The model and the discussion of it spell out 

many of the finer points about the relationships between continuity and 

change in the cultural process. The reader is referred to this dis

cussion for further detail and also to a recent critique by James Doran, 

a systems engineer (1970). My own interest in the model does not extend 

to most of the finer points. Some are of interest, however. 



Clarke's model may be broken down into three important com

ponents. First, any system can be characterized as having states. 

These states are sets of object arrangements. With changes in states 

the attributes of the objects alter their values and new sets of 

arrangements or slightly altered sets are formed. Certain of these 

objects are more important than others. What constitutes an important 

object depends upon the frame of reference of the study. Second, an 

environmental or an external system to that or those under study can 

be defined. This system provides inputs or the contexts from which 

continuous alterations or even transformations might be initiated. 

Conversely such changes can be initiated- from the system under study. 

In this case, the environmental system will, in response, alter the 

values of the attributes of the objects within it. Third, the direction 

that continuous alterations or changes in a coupled system and its en

vironment take is known as a trajectory. Trajectory contains a simul

taneous space and time dimension. Alterations of a system according to 

any number of regulatory mechanisms such as positive and negative feed

back, homeostasis or oscillation, shift the trajectory, the direction 

of the system in space and time. Alterations in the trajectory that 

can be explained in terms of the regulatory mechanisms are the cultural 

processes. 

At this level of generality the concepts expressed in the model 

seem to have some relevance to the findings of this paper. The pro-

cessual model presented in Chapter 6 is expressed in terms of the above 

concepts. As hypotheses that are derived from the model are refined 
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through further research some will be discarded and the predictive value 

of others should increase. 

A Summary of the Research 

Chapter 2 is a preliminary report of the results of the analysis 

of data collected at the Potrero Creek site (Arizona ES:9:£3) through 

the Highway Salvage Archaeology Program in Arizona. The site was occu

pied from approximately A.D. 750-800 to A„D» 1200-125>0 (following the 

Snaketown Chronology). Pollen analysis, faunal remains and the pat

terned distirbutions of material culture are used to suggest the follow

ing: (1) the prehistoric environment was better suited to simple flood-

water maize agriculture than at present; (2) better groundwater 

conditions at the time of occupation would have permitted greater 

abundance of game; (3) the activity structure of the site reflects a 

total involvement in subsistence activities; and (it) in terms of mate

rial culture similarities, and possibly subsistence activities, the 

Potrero Creek site resembles Papaguerian sites and not riverine sites. 

Models that account for the results of analysis are presented. As is 

the case with Chapters 3 and k, these models are at the level of P 

(observe) as discussed in the section on "The Grounds for Admitting a 

Hypothesis" above. They are strictly descriptive. One interprets the 

Potrero Creek site as a less successful population in the face of a more 

successful expansive one. A second is based on the budding daughter 

concept. A third is based on seasonality and the fourth interprets the 

site as a small community that did not participate directly in an inter

action sphere that includes such sites as the Paloparado Ruin. 



Chapter 3 presents the results of cluster and principal compo

nent analyses of Upper Pima burials (Classic period) from the Paloparado 

Ruin, Burial areas are compared on the basis of the relative frequen

cies of 12 functionally defined categories of artifacts. It is assumed 

that each burial area contains individuals from the compound in which 

it is located. Furthermore, the placement of some categories of grave 

goods and not others is determined by membership in the social unit 

occupying each compound. The results of the analysis suggest very 

little relationship between social units at the site. Four models 

might account for the observed heterogeneous relationships among burial 

areas. Population convergence would bring numerous previously unrelated 

social units into the proximity of a single site. Founder social units 

from an expanding population would found a village and then continue to 

grow, hiving off new social units that would share traditions with the 

founders but would tend to diverge from them through time. Status dif

ferences in which individuals of different statuses were accorded grave 

goods differentially would account for the few similarities observed 

between burial areas. Finally, funerary ritual may be capricious be

havior and the consequent lack of strong patterning in the treatment 

of individuals within a burial area or between them produces the low 

correlations. 

In Chapter h discriminant canonical analysis is used to assess 

the extent of design similarities among collections of Tanque Verde 

Red-on-brown vessels from five sites in the Tucson Basin. Given certain 

assumptions about the manufacture of ceramics, the results of the 



analysis can be used to interpret the nature of social organization 

among sites in the middle Santa Cruz Valley during the Classic period. 

There are three results of the analysis. First, subregional style tra

ditions are defined within the Tucson Valley. Contemporary sites are 

stylistically more homogeneous the greater their proximity. Second, 

there is temporal continuity in design traditions. But there are 

spatial shifts in the geographical locus of ways of decorating pottery 

from early to late. Third, within site stylistic variation is great 

(this is also the major finding of Chapter 3). Three models are devel

oped to account for the results. Population convergence and founder 

social units are the same as two models discussed in Chapter 3. A third 

uses female mobility to account for intrasite heterogeneity and the 

existence of subregional microstyle zones. 

The findings of Chapters 2, 3 and U are new to the archaeology 

of the middle Santa Cruz Valley. They are not completely unexpected, 

however. In Chapter 5 I briefly summarize the four most important pub

lished interpretations of middle Santa Cruz Valley archaeology. They 

are Haury's essentially ecological typology, the Desert versus River 

branches of the Hohokam (Haury and others 195>0), DiPeso's (19̂ 6) his

torical interpretation, Hohokam Intrusion - Ootam Reassertion, 

Schroeder's (1966) interpretation as diffusion with trade mechanisms 

and DiPeso's (1968a, 1968b) trading family hypothesis which parallels 

Schroeder's interpretation. I conclude that these models do account 

for some analysis results. But they are limited in their explanatory 

potential. They do not account for the dynamic interaction of socio-
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cultural arid environmental systems in the development of Hohokam culture 

in the middle Santa Cruz Valley. 

Consequently, in Chapter 6 I develop a model which is based on 

the articulation of socio-cultural and environmental systems. Hohokam 

cultural development is viewed as a fundamentally indigenous develop

ment. Hypotheses are derived from this model and test implications for 

each are specified. Unfortunately existing data are insufficient to 

carry out most of the tests. 



CHAPTER 2 

THE HOHOKAM COLONIAL AND SEDENTARY PERIODS: 

THE ENVIRONi'-ENTAL AND SOCIO-CIJLTURAL CONTEXT OF 

THE POTRERO CREEK SITE 

In the previous chapter I discuss the process of inference known 

as abduction. The purpose of the present chapter, and the two following 

it, is to provide the basis (P (observe) as discussed in Chapter 1) for 

hypothesis formulation. Three steps are required. First, a set of data 

is analyzed, not as a hypothesis test but according to a specific method

ology governed by a specific theoretical orientation. The kinds of in

formation that are extracted from the data depend upon the general 

theoretical bias. Ify own orientation has been discussed briefly in 

Chapter 1. Second, the analysis results are presented. They are 

nothing more than data that have been manipulated and summarized by 

various statistical means. The results express the patterns of material 

distribution that derive from the non-random behavior of the producers 

and users of the items that are being studied. Third, the patterns are 

accounted for by a finite number of alternative descriptive models about 

human behavior. The models are the descriptive quintessence of all 

patterns observed in the data. In Chapter 6, hypotheses (H (explain) 

as discussed in Chapter 1) are formulated that will account for the 

development of the patterns summarized by the models. Toward this end 

21 
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the following preliminary report on the Potrero Creek site (Arizona 

EE:9:£3) is presented. 

Limitations of the Report 

This is a preliminary report. There are many kinds of material 

objects that are not discussed, and others are discussed but not fully 

described. Data are omitted because they are not required in order to 

delimit the structure of activities carried out at the site and in order 

to comprehend the similarities and differences among the Potrero Creek 

site, Ventana Cave, Ramanote Cave, Valshni Village and the Paloparado 

Ruin (Fig. 1, Ramanote Cave is not shown but is located a few miles 

southwest of the Paloparado Ruin). The rationale for using data in 

this way is based on two factors. First, not all data are relevant to 

the problem at hand because there is an insufficient sample for distri

butional studies. Second, not all data of potential usefulness are 

distributed in a way that makes possible their interpretation by the 

techniques employed. The sample was sufficient, but the items were 

either randomly distributed or the pattern was obscured by post dispo

sition disturbance and other factors. The full range of material cul

ture and other information relating to the Potrero Creek site which is 

available in the files and collections of the Arizona State Museum, is 

summarized as a list in Appendix A. All of these items have been 

studied and will be described at length in a forthcoming descriptive 

report. 

I should like to point out that observations from the sherd 

counts are based on a 50 percent random sample of the ten meter grid 



23 

Fort Apache 
Indian Reservation 

Fort McDowell \ 
Indian Resryi 

7 TONTO 
NATIONAL MON. ./ Phoenix 

Salt River 
Indian Reservation 

San Carlos 
Indian Reservation 

* LOS MUERTOS 
\Gila River Indian 
. ' jReservation 

VS. aSNAKETOWN 

Globe 

L._. Gila Bend 
Indian Res. 
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squares into which the site was divided. The total sherd count in the 

50 percent sample is 22,95>0. However, where results seemed particu

larly interesting this sample was amplified. Interpretations based on 

the distributions, or presence or absence of all other items are based 

on the complete sample available for analysis. 

Condition, Excavation and Sample 

Prior Damage 

The site suffered some damage from the recent activities of man. 

Most important is the use of a road grader by the property owner to 

scrape from four to six inches of surface material from the top of the 

low prominence on which the site is located. The surface material was 

used to create a revetment dam, one arm of which adjoins the site on 

the east (Fig. 2, extreme right center). The dam was intended to trap 

rainfall runoff from the bottomland south and west of the site. The 

grading operation did remove some of the cultural fill at the site, but 

did not disturb any of the features, not even the houses, some of which 

are not true pit houses but the classic Santa Cruz phase house. These 

are nothing more than a prepared surface on native soil (Gladwin and 

others 1937: 68-71; Woodward 1931: 9-11). 

While surveying the right-of-way for the highway that has been 

cut through Arizona EE:9:̂ 3, the Highway Department test pitted the 

prominence on which the site is located. One of these pits damaged 

the northwestern portion of House 2 (2B) (Fig. 3, in pocket). This 

was the only significant damage to the site as a result of that opera

tion and it was minimal at that. To my knowledge there has been no 
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Figure 2. View of the Potrero Creek site looking north, northeast. 
— The site is on the low barren hill running across the 
center of the picture. The pickup truck is on the far 
western margin. The revetment dam at right center does 
not quite reach the eastern margin of the site. The 
bottomland of Nogales Wash lies under the wooded area 
in the upper right hand portion of the picture. 



other sizeable disturbance to the sample, not even by the increasingly 

destructive pot-hunter. 

Extent of Excavation 

The Potrero Creek site is located on a low hill approximately 

50 feet above the bottomland through which Nogales Wash runs (Fig. 2). 

The site covered the entire flat crest of the hill. Trash is lightly 

scattered on the slopes. No excavation was carried out on the slopes 

of the hill. 

The flat crest was divided into ten meter grid squares, four 

rows and eight columns, a total of 32 squares. The highway right-of-

way intersected the four squares on the east. They are not fully ten 

meters square. Nor are any of the squares in the fourth row, because 

the site ends abruptly at the hill's edge. The area within each square 

was divided into ten two by five meter trenches for provenience control 

during excavation. These trenches were maintained except vihere houses 

were discovered. Trenches and subsurface features such as houses, pits 

and burials were numbered from one through "n" (as they were encoun

tered) within each grid square. Therefore, on the site map (Fig. 3, 

in pocket) Pit 12 within grid square 1A was the twelfth feature encoun

tered in that square. It is designated Pit 1A-12 in the text. However, 

houses and burials were renumbered after the excavation as Houses 1-11, 

Ramada 1 and Burials 1-37. When referring to houses or burials, the 

grid square number is now placed in parentheses after the new numbers, 

for example, House 2 (2B) or Burial 3ii (3G). 



Nature of the Sample 

On an east-west axis the excavated portion of the site is ap

proximately 78 meters and on a north-south axis 36 meters, or not quite 

the dimensions of a football field. The entire site was not excavated. 

There are two large portions, one extending approximately f>0 feet east 

of and the other £0 feet west of the excavation, that are outside of 

the highway right-of-way. There is sufficient trash, especially in the 

east portion in the lines of rows one and two, to suggest heavy occu

pation and probably one or two houses as well as burials and pits. 

The collection of material culture from the site is particu

larly good for two reasons. First, although the entire site vias not 

excavated, all parts that were excavated were stripped completely. 

Second, the provenience of objects not found in the context of features 

was fairly well controlled by the use of the grid squares. Therefore, 

the distribution of items in that often nebulous "general fill" can 

be studied. This feature of the excavation procedure is important as 

most activity at the site was carried on outside, not inside the houses. 

Time Perspective 

There are no absolute dates, or strong stratigraphic or seria-

tional sequences that would help clear up the problem of exactly how 

long the site was occupied and which areas were used most intensively 

during which phases. Some general statements are possible, however, in 

terms of the indirect evidence of pottery types and architectural styles. 

Based on the J>0 percent sample of the pottery (22,9̂ 0 sherds), 

three percent of all pottery at the site is local red-on-brown or 



non-local red-on-buff. The types range in time from Sweetwater Red-on-

gray (ca. A.D. 100-300) to Tanque Verde Red-on-brown, Red-on-black 

variety (ca. 12̂ 0); the latter is defined by DiPeso (195>6: 319)» see 

Figure Ha~e. The non-local red-on-buff or red-on-gray sherds are not 

abundant (7U sherds). Rillito Red-on-brown (A.D„ 700-900) and Rincon 

Red-on-brown (A.D. 900-1200) are the dominant local red-on-brown types 

(33h sherds), with Rincon Red-on-brown in the majority. 

In terms of its design style Tanque Verde Red-on-brown, Red-on-

black variety is similar to Tanque Verde Red-on-brown. As is shown in 

Figure Uc-e, the design is often poorly drawn, or nearly obliterated. 

The majority of sherds are from large bowls. When compared with other 

specific red-on-brown and red-on-buff types, Tanque Verde Red-on-brown, 

Red-on-black variety occurs in relative abundance at the site (78 

sherds). Also it occurs in the total absence of any other varieties of 

Tanque Verde Red-on-brown previously thought to be contemporary. Its 

status as a transitional pottery type in the southern extreme of the 

middle Santa Cruz Valley should be investigated further. The range of 

local red-on-brown pottery types is illustrated in Figure U. 

The architecture at the site falls within the Santa Cruz (A.D. 

700-900) and Sacaton (A.D. 900-1100) phases (Gladwin and others 1937: 

6l-71j Woodward 1931: 9-11, Figs. 1-3) or, locally, the Rillito (A.D. 

700-900) and Rincon (A.D. 900-1200) phases (DiPeso 1956: 226-37). The 

characteristics described in all three of these references are common 

in the houses at the Potrero Creek site. Floor contact ceramics taken 

in conjunction with architectural style indicate that occupation began 



Figure U. Red-on-brown ceramics from the Potrero Creek site. — 

a-e, Tanque Verde Red-on-brown, Red-on-black variety; 
T-n, Rincon Red-on-brown; 
o-r, Rillito-Rincon Red-on-brown (transitional); 
s-dd, Rillito Red-on-brown. 



Figure U« Red-on-brovm ceramics from the Potrero Creek site. 
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at the west end of the site and expanded eastward (Fig. 3, in pocket). 

Houses 2 (2B) and 3 (3B) contain Rillito Red-on-bi-own sherds on the 

floor and are architecturally similar to Santa Cruz or Rillito phase 

houses. Houses 5 (IE)> 6 (IF), and 7 (2F) and 11 (1G) have Rincon Red-

on-brown sherds on their floors and are, except in the case of House 7, 

architecturally of the Sacaton or Rincon phase. The floor of House 10 

(2H) contains mostly Rillito Red-on-brown sherds and is architecturally 

indeterminate. Ceramics on the floor of House 9 (UG) are predominantly 

Rincon Red-on-brown, but its architectural style is indeterminate. 

Finally, neither ceramics nor architecture can be used to interpret 

Houses 1 (3A), U (UD), 8 (3F) or Ramada 1 (3F). 

In sum, the Potrero- Creek site was occupied most heavily during 

the Rillito phase of the Colonial period and the Rincon phase of the 

Sedentary period. Probably not all houses were occupied simultaneously 

as they seem to represent two different styles associated with different 

phases in Hohokam cultural development. Some use may have been made of 

the site during the late Pioneer to early Colonial periods, although a 

few sherds of pottery types from the Sweetwater, Snaketown and Gila 

Butte phases are hardly convincing proof of such occupation. The site 

was completely abandoned during the advent of the Classic period. The 

total length of occupation may range £rom as few as 200 to as many as 

5>00 years. 

Assumptions 

No major discontinuities in the occupation of the Potrero Creek 

site are apparent in the data. I shall assume that the same or a 



similar small group of individuals lived in the locality for at least 

two centuries. On this basis it is assumed that the patterned distri

bution of objects at the site was not skewed by intermixing of several 

dissimilar behavioral patterns, although a local group may alter its 

behavioral patterns somewhat through time. The sample is assumed to be 

adequate, although the entire site is not represented. 

The Environmental Context 

Contemporary Physiography and Vegetation 

The Potrero Creek site is located within the southernmost por

tion of the middle Santa Cruz River drainage basin along the Nogales 

Wash slightly less than three miles north of Nogales, Arizona and 

approximately four miles west of the Santa Cruz River (Fig. l). The 

basin is bordered on the west by the Atascosa and Pajarito Mountains 

and on the east by the Patagonia Mountains. The peaks of the former 

rise to 5,000 or 6,000 feet. Schwalen and Shaw (19̂ 7: 3-6) note that: 

Almost in the center of this portion of the drainage basin is 
located Mt. Benedict, an intrusive-igneous rock mass, and ex
tending south from it are found the bedded tuffs and aglomer-
ates upon which most of the City of Nogales is located. These 
rock masses rise to an elevation of over li,5>00 feet and from, 
more or less, an island in the middle of the valley with the 
Santa Cruz River Channel on the east and Nogales Wash on the 
west. 

Nogales and, therefore, the Potrero Creek site have an elevation 

of approximately 3,800 feet, which places them in a zone of desert grass

land and mesquite. Dice and Blossom (1937: 6U) refer to this as the 

"Grassland Belt" of the Santa Rita Biotic District. This zone is mid

way between lower zones characterized by more typically desert vegeta

tion and higher zones characterized by scrub oak, juniper and pine. 
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Within 20 to 30 miles of the site there are at least four vegetative 

zones. The occupants of the site were optimally located for maximum 

exploitation of wild vegetable and animal resources. 

Prior to 1890 the Santa Cruz and principal tributaries like 

Nogales Wash "flowed in comparatively narrow shallow swales and flood 

water spread out over the bottomland, which in places, is from a mile 

to one and one-half miles in width" (Scbwalen and Shaw 1957: 3)« There 

is the possibility that the occupants of the Potrero Creek site relied 

on such flooding for their farming. Probably floods did not carry to 

the base of the low hill on which the site lies (Fig. 2). The pollen 

analysis, which is discussed below, seems to lend support to the exis

tence of conditions somewhat like those prior to 1890. 

No detailed account of vegetation in the environs of the site 

is given here as the important data are summarized in Table 1 under 

the provenience "Modern." A list of 72 contemporary plants in the im

mediate vicinity of the site is on file in the Arizona State Museum. 

The list was compiled for the pollen analysis. 

Reconstruction of the Environment 

Two types of evidence are used in this reconstruction, the 

skeletal remains of fauna analyzed by George E. Lammers of the Museum 

of Man and Nature, Winnipeg, Manitoba, Canada, and the pollen analyzed 

by Peter S. Bennett of K.V.L. Laboratories, Grand Canyon, Arizona. In 

spite of the relatively good preservation of both types of remains, 

great caution must be exercised in their interpretation. The most im

portant limitations of the data are as follows: 
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Table 1. Percentage counts of pollen types in samples from the Potrero 
Creek site. 

Proveniences 
Pollen Types Modern 2E-9 3A-15 3B3! lC-19 3F-6 10-20 

Arboreal 

Juniperus 1.2 2.5 7.2 12.8 1.2 2.2 

Pinus 7.5 8.3 h.k + ++ 

Quercus U.6 10.0 ? 

Acacia 1.5 

Nonarboreal 

Gramineae U5.2 26.6 55.6 73.9 21.3 UU.i 1*2.8 

Cheno-Am 2U.7 6.7 ll.it 38.3 33.6 U2.7 
Cactaceae 2.7 13.3 5.7 l.U 
Artemisia 5.U 3.3 2.8 5.8 12.8 6.0 5.2 

Compositae 6.0 23.3 1.2 5.8 12.8 6.0 5.2 
Rosaceae 2.7 6.6 h»k 
Polygonaceae 1.5 

Scrophular-
iaceae l.U 

Malva 1.9 2.9 

Ephedra 2.9 " 

Zea 2.6 2.3 2.0 0.3 

Cucurbita 1.2 
Salix, Populus 

Typha O.U 3.1 5.3 •7.2 U.l 5.2 
Yucca + — + + + «• 

Arboreal-Non-
Arboreal pollen 
ratio 0.079 0.250 0.091 0.116 0.167 0.013? 0.023? 



1. Skeletal remains could be identified to species in a few cases 

only. As Findley (1961;: 23) has noted: "Many genera have species found 

in diverse ecological situations and, unless the species can be deter

mined, only a very general statement can be made as to ecological 

significance." 

2. The size of the comparative collections was often inadequate, 

especially for non-mammals. Since identification at the species level 

may often "involve mean differences in size and proportion, rather than 

absolute qualitative differences" (Findley 196U: 23), large collections 

of material from the site as well as specimens for comparison would be 

needed. Neither was available. 

3. Usually smaller species have the most ecologically restricted 

ranges and are, therefore, the most valuable for palaeoecological re

construction (Findley 196U: 2U). Most of the small animals from the 

site could not be identified beyond the genera level. 

U. The pollen analysis is limited to six samples from the site and 

one sample of the modern pollen. This is sufficient for a general 

characterization of the palaeoecology of the site for a span of time 

that may have been as great as 500 years. The samples cannot be as

signed to different time blocks. Nor were there enough samples to 

determine the function of various areas and features within the site. 

5. The many limitations on the use of palynological evidence to 

interpret the palaeoecology apply to this reconstruction (Potter 196U). 

The samples were analyzed by the flotation method. Schoenwetter's 

adjusted pollen concept (Schoenwetter and Eddy 196U: 69-72) was used 
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to evaluate vegetation cover. All pollen percentages in Table 1 were 

computed on this basis (Bennett, personal communication). 

Faunal Analysis. The following list of genera and species 

represented at the site (Table 2) and the list estimating the number 

of individuals represented (Table 3) may be compared with similar pub

lished information (Haury and others 1950; DiPeso 1956). 

The range of genera and species is wider and the number dis

covered at the Potrero Creek site larger than from the Paloparado Ruin 

located nearby (Fig. 1). The earlier occupation of the Paloparado Ruin, 

which was contemporaneous with the Potrero Creek site, was the largely 

disturbed construction of the later Upper Pima Village, so that while 

the majority (177) of the faunal sample (193) comes from this later 

part of the site, there may have been some mixing of the two. Given 

the more extensive excavations at the Paloparado Ruin than at the 

Potrero Creek site, the larger size of the former site and assuming 

equally adequate collection procedures, there should be similarity in 

the types of fauna, but five or six times greater numbers at the Palo

parado Ruin. On the contrary, more faunal types were exploited by the 

inhabitants of the Potrero Creek site, where 107 individuals (there 

were more pieces of bone) are represented as compared to only 193 pieces 

of bone from the Paloparado Ruin (DiPeso 1956: Fig. 65). Hunting was 

apparently a more important source of food at the Potrero Creek site 

than at the Paloparado Ruin. The latter is located on the Santa Cruz 

River, while the Potrero Creek site is located on a small tributary 

several miles west of the river. Therefore, the inhabitants of the 
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Table 2. Species and genera represented at the Potrero Creek site. 

Mammals 

Antelope (Antilocapra ?) 

Bobcat (Lynx rufus) 

Cottontail (Sylvllagus cf. floridanus) (Sylvilagus, sp.) 

Coyote (Canis latrans) 

Deer (Odocoileus cf. hemionus) (Odocoileus, sp.) 

Deer Mouse (Peromyscus ?) 

Grey Fox (Urocyon ?) 

Jackrabbit (Lepus cf. californicus) (Lepus cf. alieni) ( Lepus, sp.) 

Javelina (Pecari tajacu) 

Kangaroo Rat (Dipodomys) 

Muskrat (Ondrata zibethicus) 

Pocket Gopher (Thomomys ?) 

Pocket Mouse or Grasshopper Mouse (Perognathus or Onychomys) 

Red Fox (VulpeSj sp.) 

Rock Squirrel (Citellus cf. variegatus) 

Skunk (Conepatus) 

Squirrel ? 

Valley Pocket Gopher (Thomomys cf. bottae) 

Domesticated Mammals 

Dog (Canis familiaris) 

Reptiles and Amphibians 

Frog (genus indeterminate) 

Horned Toad (Phrynosoma solare) 

Toad (Bufo ?) 



Table 2—Continued 

Reptiles and Amphibians—continued 

Turtle (Terrepene ornata) 

Whip Snake or Racer (Masticaphis) 

Birds 

Red-tailed Hawk (Euteo cf. jamaicensis) 

Sandpiper (Scolopacidae ?) 

Tanager (Thraupidae ?) 
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Table 3. Approximate number of individuals represented by identifiable 
fauna. 

Fauna Number 

Mammals 

Antelope (Antilocapra ?) 2 

Bobcat (Lynx rufus) 1 

Cottontail (Sylvilagus) 13 

Coyote (Canis latrans) 7 

Coyote 1 

Deer (Odocoileus) 10 

Deer or Antelope (Odocoileus or Antilocapra) 1 

Deer or Javelina 1 

Deer 11 

Deer Mouse (Peromyscus ?) 1 

Gopher k 

Grey Fox (Urocyon ?) 1 

Jackrabbit (Lepus) 22 

Javelina (Pecari tajacu) 1 

Kangaroo Rat (Dipodomys) 2 

Muskrat (Ondrata zibethicus) 1 

Pocket Gopher (Thomomys ?) 6 

Pocket Mouse or Grasshopper Mouse (Perognathus or 
Onychomya) 1 

Rabbit 5 

Red Fox (Vulpes, sp.) 1 

Rock Squirrel (Citellus cf. variegatus) 1 

Skunk (Conepatus) 1 

Skunk 1 

Domesticated Mammals 

Dog (Canis familiaris) 3 



Table 3—Continued 

Fauna Number 

Reptiles and Amphibians 

Frog U 

Horned Toad (Phyrnosoma solare) 1 

Toad (Bufo ?) 2 

Turtle (Terrepene ornata) 1 

Whip Snake or Racer (Hasticaphis) 1 

Total 107 



Paloparado Ruin may have been more dependent on agriculture. Antilo-

capra is in greater relative abundance there. It is possible to infer 

that there may have been a local abundance of Antilocapra or a cultural 

preference for this type of game. 

The greatest similarities in faunal remains exist among the 

Potrero Creek site, Ventana Cave and Ramanote Cave all of which had 

contemporary occupations, Ramanote Cave is located a few miles south

west of the Paloparado Ruin and in an environmental setting not too 

different from that of the Potrero Creek site (DiPeso 1956: 32U, Figs. 

3 and 50, Pis. 3-U). Preservation in the caves was better and larger 

samples were recovered. But the range of fauna represented is compa

rable to that at the Potrero Creek site. 

At all of the above sites the remains of common and antelope 

jackrabbits and deer predominate. There are no unexpected genera or 

species in the Potrero Creek collection (Cockrum i960). The occurrence 

of Terrepene ornata is unique among the archaeological sites of the 

middle Santa Cruz Valley and Papagueria. 

It is possible to suggest only that the mammals found at the 

site are characteristic of the faunal associations of the modern Santa 

Rita Biotic District (Dice and Blossom 1937: 62-65). In short, past 

and present environments afforded approximately equal opportunities in 

the types of game available for human exploitation. It is likely, 

however, that the past environment supported larger numbers of gamej 

a possibility to be discussed further in the following section on pollen 

analysis. 
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Pollen Analysis. In this section I shall quote much of Bennett's 

pollen report (personal communication). Table 1 summarizes the percen

tages of various types of pollen extracted in the analysis. While the 

samples do not yield any information about the features in which they 

were found, they do present the following conclusion about the nature 

of climate and vegetation during the occupation of the site. 

The arboreal-nonarboreal pollen ratios of four of the samples 

(not including two in which there was fragmentary Pinus pollen) suggest 

that: 

During the period of occupation, moisture relationships were 
as good or better than at the present time .... Agricul
ture was feasible . . . /%7 there was adequate precipitation 
to allow dry-land farming using simple check dams for direct
ing surface runoff into the field. Of equal significance is 
the occurrence of Salix, Populus and Typha pollen in all but 
one sample. Other phreatophytes and hydrophytes were also 
found .... This indicates abundant subsurface water was 
available at the site the year around and that there was 
abundant surface water, at least following precipitation of 
0.1 in. or more (Bennett 1969). 

There can be no doubt that at least maize agriculture was practiced. 

One charred kernel of Zea (Bohrer, personal communication) was dis

covered, and pollen of Zea was found in four of six pollen samples 

(Table 1). 

Within the last 80 years two factors have influenced the abun

dance of groundwater in the Santa Cruz basin (including the Nogales 

Wash). First, pumping water for irrigation and domestic purposes has 

lowered the water tables, especially since 1935 (Schwalen and Shaw 1957: 

71). Second, since about 1890 the Santa Cruz River and its tributary 

streams have developed channels such that diversion of surface flow has 



become increasingly difficult (Schwalen 19h2: 1*27-29). As a consequence 

primitive diversion or flood water farming viould not be practicable. 

As noted above shallow swales that would overflow their banks were com

mon prior to I89O. 

The pollen analysis does not confirm the existence of such 

swales and easy flooding conditions at the time the Potrero Creek site 

was occupied. But it does provide some data on climatic conditions. 

There is no evidence of any major climatic or vegetational differences 

between then and now. The arboreal to nonarboreal pollen ratios of 

some samples suggest that the distance to the juniper-pinon savannah, 

presently several miles from the site, was only one-half that for at 

least part of the occupation. At such times there would have been "sub

stantially improved effective moisture levels, equivalent to about 18 

inches of precipitation per year under today's temperature regime /cf. 

X precipitation today of 1$,60 inJ." Also indicated are "increased 

activity by ephemeral streams" and "summer dominant precipitation — or 

at least more of the total precipitation fell during the summer months 

than is the case at present." Flood water agriculture would have been 

feasible along the tributaries of the Santa Cruz River given greater 

runoff than today. Also, although the proximity of the juniper-pinon 

savannah would not have affected the distribution of large mammal 

species, accompanying improved groundwater conditions would have sup

ported larger numbers. 

In sum, an environment similar to that existing today existed 

then. But cultivation was more feasible, given primitive techniques. 



There may have been a greater abundance of animal life than exists today. 

The environment was by no means provident and probably man1s ability to 

gain subsistence from it depended on yearly fluctuations in rainfall 

which affected both agricultural production and the number of mammalian 

fauna. 

The Lack of Macrofloral Evidence. One kernel of Zea is the 

only edible plant remain collected at the Potrero Creek site. There 

are no uncultivated plant remains, although there was probably a heavy 

reliance on gathering. 

Bohrer, Cutler and Sauer (1969) discuss the occurrence of Amar

anth us or Chenopodium seeds, a Prosopis (?) pod, Hentzelia (sp.) seeds, 

Cylindropuntia buds and Descurainia (sp.) seeds in storage facilities 

at two sites near Punta del Agua, on the San Xavier Indian Reservation 

south of Tucson (Fig. 1). The sites and the plant remains date from 

A.D. 700-1200 (Eohrer, Cutler and Sauer 1969: 1), which is the approxi

mate time range of the Potrero Creek site. 

Bohrer has also studied the rnacroflora at Snaketown (Fig. 1). 

She finds that agricultural "crop deficits apparently were compensated 

by harvest of . . . seeds /sahuaro cactus, mesquite and screw bean7" 

(Bohrer 1967: 903). At Snaketown, therefore, where dependence on irri

gation agriculture must have been considerable, uncultivated plant 

resources were not only an important supplement to cultivated produce, 

but perhaps a famine hedge as well. 

At Ventana Cave there was evidence of heavy reliance on uncul

tivated plant foods including some of those mentioned above (Haury and 

others 19^0: 66-67). 



DiPeso's data from Ramanote Cave have not been published, but 

he does note that "a number of wild foods were found" and elsewhere 

illustrates acorn mescal remains (DiFeso 195>6: 1x71, Fig. 50). Black 

walnuts were also discovered in floor association with the Hohokam 

occupation of the Paloparado Ruin (DiPeso 1956: U62). 

In sum, during the period when the Potrero Creek site was 

occupied, there were other sites in similar and dissimilar environ

mental zones, the occupants of which exploited a variety of uncultivated 

food sources. The types of remains recorded from different sites are 

different. This may be due to accidents of preservation and sampling. 

But it is clear that future excavations at sites both on the river and 

away from it should make use of techniques necessary to recover macro-

floral evidence. In order to discover the patterns of site use as, 

for example, among sites along the river as opposed to those located 

away from it, evidence of plant utilization is necessary. Pollen 

analysis will not a],ways yield such information. Some tests of the 

hypotheses presented in this paper will require these kinds of 

data. 

Conclusion. The results of the preceding discussion may be 

summarized. Potrero Creek was inhabited by people practicing, at least, 

maize agriculture. Fields were probably located in the bottomlands 

frequently flooded by summer rains running through Nogales Wash. At 
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the time the wash may have been a narrow, shallow swale, as was the case 

prior to 18$?0, instead of the entrenched stream that it is today. 

Faunal remains were abundant and varied enough at the site to suggest 

a heavy reliance on this food source, especially on rabbits and deer. 

The environment may have supported a larger faunal population at the 

time because there was more available groundwater. The absence of evi

dence for plant collecting is interpreted as a failure to recover such 

remains. Elsewhere in the middle Santa Cruz Valley wild plant resources 

were heavily used. I expect that the seasonal use of these resources 

may be important in the interpretation of off-river settlement types 

such as the Potrero Creek Site. In short, between approximately A.D. 

800-1200 the environment in the vicinity of Nogales was more provident 

than it would be today given the same technological means to exploit it. 

The Socio-cultural Context 

In this section the distributions of items of material culture 

are used to define the loci of activity at the site, and to determine 

what the activities may have been. The function of the Potrero Creek 

site during the Colonial and Sedentary periods must be understood if 

models based on it are to be of use in understanding Hohokam cultural 

development. For instance, it would be important to know that subsis

tence activities included the processing of foodstuffs for storage as 

this activity suggests either heavy reliance on intermittently abundant 

foodstuffs or a seasonally occupied site. Also, the relationships be

tween the Potrero Creek site and others in the region are considered 

in order to establish the pattern of interaction among them. 



The Structure of Activity 

Chipped Stone Tool Assemblage. Stone tool types discovered at 

the site include projectile points, knives, drills, chisels, gravers and 

scrapers (Figs. 5 and 6) of a wide variety of forms and edge angles sig

nifying a wide range of uses, some of which are probably not related to 

food. Many unworked flakes show evidence of having been used. Debitage 

consists of numerous discarded cores and flakes from primary and second

ary decortication to well forned parallel flakes, an occasional true 

blade and largely unutilized shatter. Judging from the large shallow 

bulbs of percussion on most flakes, by the numerous crushed platforms, 

by the absence of antler mallets and by the abundance of edge-battered 

cobbles collected at the site (Type 2 hammerstones, see below), the main 

knapping technique employed at the site was hard hammer percussion. 

Some pressure flaking was used to form projectile points and drills. 

Small flakes that would have resulted from trimming and shaping 

rarely occur in the collection. Any one or a combination of three fac

tors would produce this situation. First, hard hammer techniques do 

not produce as many small flakes as do soft hammer and pressure tech

niques. Second, shaping and trimming activities may have been carried 

out elsewhere. Third, the absence of small flakes may result from col

lection procedures: none of the excavated material was screened. In 

sum, a functionally diverse array of lithic tools, and debitage repre

senting almost all steps of tool manufacture, were produced or used at 

the site. The Potrero Creek site was not a temporary camp at which 

only one or two subsistence activities were carried out. 
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Figure 5. Chipped stone projectile points, drills, chisels and 
gravers from the Potrero Creek site. 

a-f, m-s, y, projectile points; 
g, blade knife; 
h-1, tj u, drills; 

1> chisel; 
x, gravers; 

a-1, m-o, u-y, fine-grained; 
p-t, coarse-grained; 
Length of t is £.5> cm. 



Figure 6. Chipped stone scrapers from the Potrero Creek site. 

a-£, thumbnail; 
d, pointed (keeled); 
t, (thin flake); 
e, u, -hollow (thin flake); 
f, "(keeled); 
g, s, discoidal (domed); 
K, snubnosed; 
i, p, side (thick flake); 
J, tthin flake); 
x, y, (rough flake); 
k, rectangular (thin flake); 
m, round nosed end (keeled); 
n, (thin flake); 
0, w, steep-edged; 
£, notched side (keeled); 
r, serrated (thin flake); 
1, side scraper-flake knife (thin flake); 
v, flake knife; 
"z, core implement; 
aa, block scraper; 
a-o, t, w, y, fine-grained; 
£-s, u, v, x, z, aa, coarse-grained; 

. Length of aa is 975 cm. 



Figure 6, Chipped stone scrapers from the Potrero Creek site 



Processing Areas. While analyzing lithic artifacts I discovered 

that there were an unusually large number of scraping implements in grid 

squares 1C and 2G (22 in the former and lh in the latter). The types 

range from thumbnail sized scrapers with an acute working edge to large, 

steep-edged scrapers. There were four main types: side scrapers, 

hollow scrapers, end scrapers and thumbnail scrapers. Each may have 

been utilized in a different stage of processing raw materials. The 

predominance of these types, when a much wider variety exists at the 

site (Fig. 6), suggests the possibility that they were used for very 

specific processing activities. Some possible activities are animal 

skin curing, plant or animal food processing prior to cooking, food 

cooking, bone working and stone tool manufacturing. 

I formulated a hypothesis following a method proposed by Hill 

(1970j see also Hempel 1966). This method is used here to define the 

activity structure of a single site. As such it is a perfectly legiti

mate procedure within the context of a study that purports to develop 

hypotheses, not begin with them as H-D theorists do (see Chapter l). 

The discovery that scraping implements had a distinctive pattern of 

distribution stands in the same relationship to the definition of the 

activity structure of the Potrero Creek site as does this entire paper 

to the formation of hypotheses about the processes of cultural develop

ment in the middle Santa Cruz Valley. In Chapter 6 the hypotheses and 

test implications are stated, but, no tests are carried out as useable 

data are not available. Data that can be used to carry out the tests 

of proposed activity areas at the Potrero Creek site are available. 
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Therefore, the method as I apply it here can serve as a guide for the 

methods I employ in Chapter 6. 

The hypothesis states that raw material processing activities 

•were carried on in grid squares 1C and 2G. If this proposition is valid 

then the following kinds of test implications would help confirm it: 

1. There should be a tool kit associated with the processing area, 

that is, if not unique to it, at least more commonly associated with it 

than with any other areas. 

2. There should be larger numbers of the implements in the tool 

kit associated with processing areas than with areas in which such 

maintenance activities were not carried out. 

3. Assuming that tools- were manufactured in the same area in which 

they were used, there should be larger quantities of discarded cores 

in the processing areas than in any other areas. 

U. Assuming that the tools were manufactured in the same area in 

which they were used, there should be larger quantities of lithic debi-

tage in the processing areas than in other areas. 

f>. Assuming that processing of food matter requires the use of 

ceramic containers either for the processing itself or for storage, 

there should be a large quantity of broken pottery in the vicinity of 

the processing area. 

6. There may be non-architectural features associated with pro

cessing areas that are either related to the processing itself, or to 

the storage of processed items. 
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7. If non-architectural features associated with processing areas 

were used for plant food processing, pollen analysis should produce 

evidence of their specialized use. 

8. If the areas were used for processing food items, a study of 

macroflora or of fauna from the site should yield evidence of a greater 

proportion of these in the processing areas than in other areas. 

9. If food cooking was carried on in the processing areas there 

should be evidence of burned areas, fire-blackened rock or pits with 

the attributes of heat or fire containers. 

Table ii gives the quantitative distribution of scrapers found 

in non-house contexts at the Potrero Creek site. This table also re

veals a heavy concentration'of the scrapers in grid square 2D in addi

tion to 1C and 2G. If it is accepted that each arbitrarily defined grid 

square did not necessarily include all of a culturally deposited acti

vity area, then it is possible to combine the adjoining grid squares 

for a more accurate definition of areas. Grid squares 1C and ID, 2F 

and 2G and 2D and 3D may be combined in this way. The following scraper 

types are most commonly associated with the paired grid squares: side 

scrapers (thin, thick and keeled flakes), end scrapers, thumbnail 

scrapers and, less certainly, hollow and snubnosed scrapers (Fig. 6a-c, 

e, f, h, i-n, p and u). It is conceivable that each of these formally 

distinct scraper types was used in a different step in the processing 

of a particular raw material or to process different kinds of raw 

materials. 



Table U. Distribution of scraper types in non-house proveniences at the Potrero Creek site 

Provenience Provenience 
Scraper Type 1A IB 1C ID 13 IF 1G 1H Total 2A 2B 2G 2D 23 2F 2G 2H Total 

Side scraper (thin, 
thick and keeled 
flakes) 7 2 2 1 3 2 17 1 5 6 2 Ik 

Side scraper (rough 
flake) 1 1 2 1 1 

Side scraper 
(notched) 1 1 2 

Pointed scraper 1 1 

Rectangular scraper 1 1 

Serrated scraper 3 1 1 1 1 7 1 1 2 

Steep-edged scraper 1 1 2 1 1 

End scraper h 3 1 8 l 1 1 3 

Hollow scraper 1 1 1 1 h 1 1 2 1 2 2 1 10 

Discoidal scraper 1 1 2 1 2 3 

Thumbnail scraper 3 1 5 1 2 1 1 lli 1 1 1 U 1 1 9 

Snubnosed scraper U u 1 1 2 

Block scraper 1 1 2 l 1 2 

Totals 11 k 22 8 a h 5 5 63 6 2 2 13 6 3 lU k 50 



Table h—Continued 

Scraper Type 
Provenience Provenience 

3 A 3 B 3 C  3 D 3 E 3 F 3 G 3 H  Total Total 

Side scraper (thin, 
thick and keeled 
flakes) 

Side scraper (rough 
flake) 

Side scraper 
(notched) 

Pointed scraper 

Rectangular scraper 

Serrated scraper 

Steep-edged scraper 

End scraper 

Hollow scraper 

Discoidal scraper 

Thumbnail scraper 

Snubnosed scraper 

Block scraper 

Totals 

1 

1 

1 

1 

1 

1 

3 11 

2 11 

1 

3 2 3 

1 1 2 

1 

1 1 1  

h 

1 

11 

vn VjJ 



In the interest of delimiting the loci of any other processing 

areas correlations were run on the distributions of four artifact types. 

These are Types 2 and 3 battering and pounding stones, trough metates 

(including fragments), and end-worn manos (including fragments). Types 

2 and 3 battering and pounding stones can be given tentative functional 

definitions. Type 2 stones are usually cylindrical in shape and have 

numerous sharp or prominent edges on some of which there is evidence 

of battering. These are interpreted as hammerstones used in the manu

facture of chipped stone tools. Type 3 stones are almost spheroids 

and are battered over the entire surface. Unlike Type 2, Type 3 is 

almost exclusively of quartz or quartzite. These stones have nuirerous 

high points created by contiguous conical fractures. These points, 

plus the hardness of the material make Type 3 stones excellent pecking 

implements for shaping manos and metates. Types 2 and 3 probably were 

used in two separate tasks. If so, they should have different distri

butions. Type 3 (pecking stones) should tend to occur with trough 

metates and end-worn manos (manos used in trough metates), which are 

deliberately shaped. If the distribution of these tools is different 

from the distribution of the food cooking areas, and of the raw mate

rial processing areas, then a third kind of activity locus would be 

indicated. 

The Pearson product moment coefficients of correlation among 

the four tool types are given in Table 5. The method of average-link 

cluster analysis (Hodson 1970: 306-3) was used to arrive at the cluster 

arrangement of artifact types in Figure 7. The statistical test does 



Table 5. Four artifact types (r). — Product moment coefficients of 
correlation describing the degree of correlation among four 
types of artifacts at the Potrero Creek site. 

Type Name 
Type 2 Type 3 End-worn Trough 

Type Name Hammerstones Pecking Stones Hanos Ketates 

Type 2 
Hammerstones . ,lj8 .86 .70 

Type 3 
Pecking Stones ,6h .6$ 

End-worn Manos .71 

Trough Metates 



CORRELATION COEFFICIENT 

1.0 .9 .8 .7 .6 .5 .4 .3 .2 .1 
TYPE 2 

HAMMERSTONE 

END-
WORN MANO 

TYPE 3 
PECKING STONE 

• TROUGH 
METATE 

Figure 7. Cluster diagram of four tool types from the Potrero 
Creek site. 



not support the prediction. It is impossible, therefore, to define 

another type of activity area or a new type of tool kit using these 

data. 

In accordance with test implication two there is a greater num

ber of scraping implements associated with the grid squares 1C and D, 

2F and G, and 2D and 3D. The sum of scraping implements from any other 

combination of grid squares in the site is considerably less than the 

sum in any one of the pairs 1C and D, 2F and G, and 2D and 3D (Table ii). 

Test implications three and four are considered together. There 

are both larger quantities of lithic debitage and more core remnants 

in the three areas under consideration here (Table 6). Only in grid 

squares 1A and 2A, taken as.a unit, are the figures for core remnants 

comparable. Lithic debitage is not abundant there, however. There is 

the possibility that stone tools alone were manufactured in the three 

areas, and that no processing activities were carried out in them. The 

abundance of scrapers is difficult to explain, however, as they do not 

look like implements for producing other tools, especially other stone 

implements. 

The fifth implication tests positively. However, the evidence 

is not completely satisfactory. There are comparatively large numbers 

of sherds in the paired grid squares 1C and D, 2F and G, and 2D and 3D 

(Table 7). But there are large numbers of sherds in other grid squares 

as well. Most of these probably resulted from another kind of mainten

ance activity, food cooking, a matter that is discussed further below. 



Table 6. Distribution of non-utilized flakes and core remnants in non-
house proveniences at the Potrero Creek site. 

Artifacts 
Provenience Non-utilized flakes Core remnants 

1A 161 12 

IB 52 2 
1C 28$ 18 

. ID 102 5 
IE 90 U 

IF 62 2 

1G 9h 5 

1H 62 3 

2A 70 7 
2B 37 2 
2C 56 

2D 177 10 

2E 111 6 

2F 110 9 

2G 225 23 
2H 3 

3A 109 2 

3B 29 U 

3C bh 

3D 131 7 
3E 17 2 

3F 1*6 5 
30 13 l 

3H 

UA 33 5 
UB 57 7 
l*c 30 

UD 57 5 
IjE 13 2 
1*F 3 
UG 9 

1|H 
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Table 7. Sherd totals excluding house proveniences of randomly selected 
grid squares and of processing area grid squares. 

Row Column 
A B C D E F G H  

1 1157 2156 2U37 1216 937 969 

2 2379 616 1259 1768 1520 2968 1206 

3 1576 872 2330 U5l 

ii 603 389 78 
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The following observations are made with respect to the sixth 

test implication. Associated with grid squares 1C and 2G, and 3B> C, 

and D are Type 3 pits (Fig. 8). (Grid squares 1C, 2G and 3D are mem

bers of the grid square pairs.) These pits were the points on which I 

focused my attention initially, and which led to the visual discovery 

of the clusters of scrapers. The scrapers appear to be the kind re

lated to the processing or organic raw materials. They are associated 

in space with only one type of pit, 3. 

Type 3 pits are characterized by their bell shape and by the 

fact that they are generally deeper than any other pits at the site, 

often as much as a meter. They all contain quantities of sherds and 

very little lithic or faunal material. A cluster analysis of the con

tents of the pits would aid in discovering if the formally defined types 

have functional reality, and what that function may have been. Such 

information would clarify the nature of the relationship between pro

cessing areas and pits, and perhaps the exact nature of the processing 

activity itself. 

In accordance with test implication seven, a pollen analysis 

was run on pits 1C-19, 1C-20 and 3B-8 with inconclusive results as to 

their use in vegetable food processing (Table 1). 

No macrofloral sampling techniques were used. Faunal remains 

do occur in Type 3 pits (Fig. 8), but only'sporadically. Furthermore, 

with the exception of occasional rabbit bones, all are the bones of 

small rodents which may have lived and died naturally in the pits after 

they had been abandoned and filled in. The only conclusion that can be 
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SCALE 

0 0.9 1.0 
METERS 

TYPE IA 

mm 
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•&wtt*)R>nu»uy fwwjraw««»w«». 

TYPE 2A TYPE 2B TYPE 2C 

V I 

/ o 

TYPE 3 TYPE 4 TYPE 5 

Figure 8. Typology of pits excavated at the Potrero Creek site, 



drawn from the test of the eighth implication is that the pits were not 

used in conjunction with animal food processing or bone tool manufac

ture. 

The ninth implication considers the possibility that processing 

areas were used for food cooking. There are no pits of Types 2A, B or 

C (heat or fire containers, Fig. 8) in the vicinity of grid square pair 

2F and G. These types of pits are located near, but most do not seem 

directly associated with, grid square pairs 1C and D, and 2D and 3D. 

Pits 1C-22, 1D-21 and 1D-17 seem to be exceptions. However, the first 

two are probably related to similar pit types in grid square 2C. Pit 

1D-17 is farthest removed from the processing area in grid square 1C. 

As further evidence that cooking was not carried on in the areas of the 

grid square pairs, is the fact that the closely associated pits, Type 3, 

show no sign of having been heated or used as fire containers. 

The results of the preceding attempt to define processing areas 

within the Potrero Creek site may be summarized. There are three pro

cessing areas, one located in grid square pair 1C and D, a second in 

pair 2F and G, and a third in pair 2D and 3D. Animal skins or plants 

were probably processed in them. Several types of scrapers were em

ployed in the process or processes. The implements were probably manu

factured in the vicinity of their use. If I am allowed the assumption 

that men were the producers of stone tools', then I suggest that man 

participated in the plant or animal skin processing activities by pro

viding the tools. Either men or women, or both may have performed the 

processing activities. 
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An attempt is made to define additional processing areas vri-thin 

the site. Pecking stones, trough metates and end-worn manos do not 

occur together often enough to suggest their combined use in grinding 

activities. Consequently no loci could be defined. 

Deep bell-shaped pits (Type 3) are associated with plant or 

animal skin processing areas and may have been used for storage, al

though it is impossible at present to know with certainty what function 

the pits may have had. None of the pits show evidence of having been 

heated or of having contained fire. The presence of these pits in grid 

square 33 and C in the absence of any of the other attributes of pro

cessing areas may result from the multiple use of this particular area. 

These same grid squares have the attributes of food cooking areas, as 

is noted below. 

Finally, there is some evidence that ceramic containers were an 

important component of the processing activity. Further research into 

the matter should explore the possibility that specific container types 

and capacities were used. More accurate provenience control in future 

excavations would serve to pinpoint the structure of the processing 

activities themselves. 

Food Cooking Areas. Pit Types 2A, B and C (Fig. 8) cluster in 

grid squares IF, 2C, 3A, B and C. These pits were fire or heat con

tainers as they have walls of fire-reddened clay or are filled with 

fire-cracked rock. The following hypothesis developed from this infor

mation alone. Food cooking was carried on in grid squares IF, 2C, 3A, 

B and C. If this proposition is valid, then the following kinds of 

information would help confirm it: 
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1. There should be non-architectural features associated with food 

cooking areas that have the attributes of fire pits or hearths, that is, 

fire-blackened or cracked stone, fire-reddened walls and floors. 

2. Macrofloral or faunal remains should be charred. 

3. Economic pollen should be absent or infrequent in the vicinity 

of cooking features as most of it would have been lost during prepara

tion of the plant foods for cooking (Bennett, personal communication). 

U. Food cooking does not require the use of scraping implements 

and, therefore, few if any should be found in the area. 

5. There should be few or no core remnants in food cooking areas. 

6. There should be little or no lithic debitage in food cooking 

areas. 

7. If ceramic containers were used in food cooking, then there 

should be quantities of pottery in the area. The quantity would be 

larger than that in areas where no specific activity requiring the use 

of containers was performed. But it would be impossible to say what 

the proportion should be. 

8. Assuming that food was cooked in ceramic vessels, there should 

be a greater proportion of sherds with sooted exteriors in food cooking 

areas than elsewhere at the site. 

9. Since food cooking is an activity carried on at least once every 

day, the areas in which it was performed would be heavily used. Sherds 

found in these areas probably would be badly worn and broken into 

smaller pieces as a result of heavy traffic. 

There are three spatially confined areas containing pit Types 

2A, B and C within which heating occurred, confirming test implication 
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one. One such area is at the far western end of the site and contains 

pits 2A-13 and 3A-l£ and an associated pile of fire-cracked rocks. A 

second is located just east of House 2 (2B) and contains pits 1C-22, 

ID-17, ID-21, 2C-1U, 2C-19, 2C-22, 2C-23 and 2D-18, and two shallow 

depressions, 2C-9 and 2C-16, which show signs of having been burned. 

A third group is located in grid square IF and contains pits 1F-16, 

1F-18 and 1F-20. There is a fourth less concentrated area. It con

tains pits i|B-l8, 3B-6, 3C-2U and 33-1 (Fig. 3, in pocket). There are 

no other Type 2A, B or C pits at the site. Within houses there are 

shallow, clay lined hearths (probably used to warm or light the in

teriors) and occasional burned areas as, for instance, in House 6 (IF). 

The latter may have more to do with the destruction of the structure 

than with a maintenance activity like food cooking. The dearth of floor 

artifacts in houses makes reconstruction of the activities that may have 

been carried on inside them difficult. 

The second test implication cannot be tested for lack of suf

ficient data. Only three bones, two uncharred pieces in pit 1C-22 and 

one charred piece in pit 2C-16, were found in Types 2A, B and C pits. 

Macrofloral recovery techniques were not used. 

Test implication three cannot be tested as there are no pollen 

samples from non-pit proveniences in the hypothesized food cooking 

areas, and there is only one analyzed sample from pit 3A-l£ (Table l). 

This is insufficient in the present context. 

The fourth test implication tests positively. Table h shows 

that there are very few scraping implements within the grid squares that 

contain most of the Type 2A, B and C pits. 



The fifth and sixth test implications are related to the fifth, 

and test positively also (Table 6). The area including grid squares 

3B, C and E and UB is problematic, however. Grid square 3B contains 

pits 3B-8 and 3B-16, and 3C contains pit 3C-19, all of which are Type 

3 pits. The type seems to be associated with plant or animal skin pro

cessing areas as is discussed in the previous section. And yet, in all 

other respects grid squares 3B and C have the attributes of food cooking 

areas. I suggest that use for processing activities was brief and prior 

to the use of the area for food cooking, or that the particular pro

cessing activity was related to the food cooking activity,, 

The test of implication seven is inconclusive. Finer proveni

ence control within grid squares containing fire container pits might 

clarify the concentration of sherds in these areas. 

Test implication eight could not be tested as the presence or 

absence of sooting was recorded only for sherds that occur in pits and 

a few randomly selected grid squares. 

The test of implication nine is based on objective and subjec

tive verification. I discovered late in the analysis, while reading 

McPherron (1967), that a useful test of the amount of activity in a 

certain area is the size of sherds and their degree of wear in that 

area. I had not recorded such information and decided later that one 

objective measure might be the proportion of plainware indeterminate 

sherds (local plainware, but too small to decide if they were either 

of the Ramanote or of the Paloparado type) and of form indeterminate 

sherd3 (too small to decide if they were jars or bowls) in each grid 



square. This measure is open to considerable question, because so many 

other factors enter into the discrimination between plainware types or 

between bowl or jar categories. 

The objective test does partially confirm my impression that 

there was a great deal of activity in areas containing pit Types 2A, B 

and C. The evidence is strongest in grid squares 2A and C and 3A. 

Here the indeterminate categories account for 16, 16 and 28 percent of 

non-house sherds respectively. However, similarly high percentages are 

found in other grid squares not associated with pit Types 2A, B and C. 

In general, grid squares in rows two and three have 10 percent or more 

indeterminate category sherds, while those in rows one and four have 

nine percent or less. Stated in these terms, 12 and ten percent inde

terminate sherds in grid squares IF and UB respectively may be con

sidered to be significant. Jfy- subjective impression by comparison, is 

that grid squares 2A and C and 3A were most heavily used. 

The above may be summarized by pointing out that heaviest 

activity at the site was concentrated in rows two and three. But evi

dence of even greater use is present in grid squares containing other 

attributes of food cooking areas. Test implication nine is confirmed, 

at least tentatively. 

In sum, four food cooking areas wer3 used at the Potrero Creek 

site, one located in grid squares 2A and 3A, a second in grid squares 

ID and 2C, a third in grid square IF, and a fourth, poorly defined one, 

in grid squares 3B and C and UB. The latter was probably also used as 

a plant or animal skin processing area. 
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Conclusion. The Potrero Creek site may have been occupied over 

a period of as many as $00 years or as few as 200 years. During this 

period regularized activity patterns were established. Some of them are 

manifest in three plant or animal skin processing areas and four food 

cooking areas. Specialized task groups, for instance, shell manufac

turers or any other craft producers, are not part of the activity 

structure that can be defined using material culture distributions. 

The size of the group of people that occupied the site at any 

one time must have been small. Just as it is doubtful that all houses 

were used at the same time, it is also doubtful that all activity areas 

were used at the same time. One or two social units the size of an ex

tended family could account.for the observed pattern. The small size 

of the site, the kinds and structure of activities carried on there, and 

the large number of inhumations (discussed below) are characteristics of 

seasonal or permanent occupation, but not temporary occupation. 

Comparisons. It would be instructive to be able to consider the 

similarities and differences that exist among the Potrero Creek site, 

the Paloparado Ruin, Ramanote Cave, Ventana Cave and Valshni Village 

(Fig. 1) in terms of activity structure and population size. When com

paring sites reported by different scholars the problem of variability 

of sample size and of types of data collected always arises. None of 

these sites was completely excavated. Therefore, I find it almost im

possible to compare the activity structure of the Potrero Creek site 

with that of the other sites. Previous excavators have not been as 

interested in such matters and have not collected the necessary data. 



I confine myself to the following observations on the compara

tive sizes of occupations. The riverine Paloparado Ruin seems to have 

had the greatest concentration of population, if number of houses is 

any criterion. The other sites which were off of and west of the river 

were occupied by much smaller populations. 

The Cultural Context 

It is necessary to establish the lines of interaction between 

the Potrero Creek site and other sites known from the same region. 

Lithic technology, ceramics, items of personal adornment, carved stone 

objects and burial patterns will be used to establish cultural relation

ships. My earlier comments on the comparability of data from different 

sites apply to this section also, 

Binford has commented on the thinking that often underlies the 

use of trait similarities and differences to define cultural relation

ships, The underlying model often "is based on the assumption of a 

'culture center" where, for unspecified reasons, rates of innovation 

exceed those in surrounding areas. The new culture spreads out from 

the center and blends with surrounding cultures until it is dissipated 

at the fringes, leaving marginal cultures" (Binford 196f>: 20li). I am 

not assuming a "culture center" model here. The presence or absence of 

certain objects of material culture is used in several distributional 

studies. These in turn provide the basis for suggesting alternative 

models, each of which describes a mechanism that would account for the 

distribution. None of these models is based on the culture center con

cept. 
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Lithic Assemblages. The entire collection of projectile points 

from the Potrero Creek site is illustrated in Figure 5>a-f, and 

There is considerable stylistic variation. Time and sample size alone 

would probably explain this amount of variability. The range of forms 

represented is most similar to that illustrated by Haury from Ventana 

Cave (Haury and others 1950: 265-93). Projectile point forms at the 

Potrero Creek site differ from those at the Paloparado Ruin, chiefly in 

that few examples of DiPeso's (1956: 502, PI. 133 bl) Type 1 "triangular 

point with serrated edges" were found at the Potrero Creek site (Fig. 

£c and n). Type 1 points predominated at the Paloparado Ruin. Data 

concerning Type 1 points from Valshni Village and Ramanote Cave are 

insufficient for comparison. 

Unfortunately for this study the collection of chipped stone 

tools, other than projectile points, from the Paloparado Ruin, Ramanote 

Cave and Valshni Village are not very large. The collection from Ven

tana Cave alone is large enough for comparison. There is a striking 

similarity in the range of scrapers, chisels, gravers and projectile 

points from Ventana Cave and the Potrero Creek site with two exceptions 

(Figs. 5 and 6), (Haury and others 1950: 205-58). These are the snub-

nosed scraper (Fig. 6h) and the notched side scraper (Fig. 63). The 

similarity may denote that similar kinds of maintenance activities were 

carried on by the occupants. These tools may have been used in raw 

material processing, or, as capital equipment to produce other tools 

used in subsistence tasks. Such tool types are virtually absent from 

the Hohokam occupation of the riverine Paloparado Ruin (DiPeso 1956: 



£02-6). The maintenance activities carried on at riverine sites may 

have differed from those carried on at off-river sites. Different modes 

of subsistence would account for such divergence in tool assemblages. 

Ceramics. Two kinds of evidence are relevant here. First, ob

viously non-local ceramics such as Vahki Red, Sweetwater Red-on-gray, 

Snaketown Red-on-buff and Santa Cruz Red-on-buff are found in the col

lections from the site. It is significant that these represent only 

the Pioneer and Colonial periods. There is no Sacaton Red-on-buff of 

the Sedentary Period. And yet, Rincon Red-on-brown (The Santa Cruz 

Valley contemporary of Sacaton Red-on-buff) makes up the majority of 

the red-on-brown and red-on-buff types that occur at the Potrero Creek 

site. The kinds of relationships that once brought Gila-Salt Valley 

ceramics to the Potrero Creek site apparently did not continue after 

the end of the Santa Cruz phase of the Colonial period. 

Second, Trincheras Purple-on-red pottery (including Nogales 

Polychrome) accounts for eight percent of all ceramics at the site. In 

raw numbers there are more Trincheras pottery sherds at the Potrero 

Creek site than were collected at the Paloparado Ruin (DiPeso 1956: 

361-62), but there are no whole vessels. DiPeso refers to the various 

Trincheras pottery types as "Trade wares." I do not think that it is 

impossible that Trincheras painted pottery was produced at the Potrero 

Creek site. Specular ferrous oxide nodules used to produce the dark 

purple-black paint are pres.ent in cultural context. The previous as

sumption that the pottery was brought in through "trade" is based on 

the unstated assumption of a cultural center from which innovations in 

cultural items spread. Further confirmation of local manufacture is 



that Trincheras Plain pottery is also present at the site, and is often 

difficult to distinguish from one of the predominant plainware types, 

Paloparado Plain. Interior striations sometimes set Trincheras Plain 

apart. In brief, Trincheras pottery seems to be an indigenous type, or 

at least a product of some of the residents of the site. 
« 

Personal Adornment. As Haury (Haury and others 19!?0: 37U) notes 

"certain techniques known to the River Hohokam are absent in Ventana. 

These include mosaic work, etching, painting and carving .... The 

sparseness and simple character of the shell industry in Papagueria as 

a whole is seen in the Jackrabbit Ruin and Valshni Village, ranging in 

time from about A.D. 800-1U00." This statement holds true for the 

Potrero Creek site as well.• Figure 9f-k and m-o illustrates the full 

range of shell artifacts found at the site. There were only 37 pieces 

of shell, one of which was complete (Fig. 9o), and 157 shell beads. 

Decoration was limited to the frog carved on an umbo (Fig. 9o) and an 

incomplete pelican form (Fig. 9n). 

Stone jewelry is even more poorly represented. Decoration is 

limited to grooves on four fragmentary examples of tubular steatite 

beads (Fig. 9d), an hour-glass shaped turquoise pendant (Fig. 9e) and 

beads of various geometric forms. The most unusual item is an animal 

effigy carved in volcanic agglomerate (Fig. 10a). The type of animal 

represented is not known. The object was probably worn as a pendant 

suspended by the conical perforation which represents the eye. The wide 

range of jewelry items and forms of decoration found at the Paloparado 

Ruin (DiPeso 1956: 100-11) is not found at the Potrero Creek site. 



Figure 9. Items of personal adornment, socio-religious? items and 
bone and antler implements from the Potrero Creek site. 

a, bone awl; 
b, unidentified carved stone objects; 
c, (rhyolite); 
d, (scoriaceous basalt); grooved serpentine head; 
e, turquoise ear pendant; 

immature glycymeris shell bead; 
g, Neritina? bead; 
Th, Olive 11a bead; 
i-k, shell beads; 
1, antler pressure flaking implement; 
in, Pec ten shell pendant; 
n, zoomorphic (pelican) shell object; 
o, Glycymeris shell bracelet (frog carved in umbo); 
£, decorated palettes (mudstone); 
2, (rhyolite); 
r, (rhyolite); 
s, undecorated palettes (siliceous limestone); 
t, (basalt); 
u, (siltstone); 
Length of a is 16 cm. 



Figure 9, Items of personal adornment, socio-religious? items and 
bone and antler implements from the Potrero Creek site. 



b c 

Figure 10* Carved stone objects from the Potrero Creek site. 

a, zoomorphic pendant (volcanic agglomerate); 
b, c, (siltstone); 
Length of a is 3.7 cm.j width of b, £ is 6.8 cm.; 
depth of b, c is 1.9 cm. 
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A further example of the sparse and simple character of items 

used in personal adornment are the paint palettes found at the Potrero 

Creek site. All but one fragmentary example are illustrated (Fig. 

9j3-u). Three forms, triangular, rectangular and square, occur in in

cised and plain varieties. All of these items are formed from fine 

grained stone, but none were shist, the material used to make the Santa 

Cruz type carved stone palettes. Nor are they as elaborately carved as 

the latter. 

The Potrero Creek site palettes are very similar to DiPeso's 

Type U "miniature palette" (DiPeso 1956: 103-05, PI. 22d). At Ventana 

Cave the palettes were subrectangular and similar to the undecorated 

palettes at the Potrero Creek site (Haury and others 1950: 329, Fig. 

79b). Only one example of a palette was found at Valsbni Village, It 

is a frog effigy associated with the Vamori phase and is typical of the 

Santa Cruz type carved stone palettes (Withers 19̂ 1: 6l, PI. XXI). The 

absence of the Santa Cruz type palette at the Potrero Creek site is 

noteworthy and cannot be ascribed to an inadequate sample or the 

vagaries of the archaeological record. The similarity with Ventana 

Cave in the simple nature of these palettes is also significant. 

Carved Stone Objects. There are very few items of carved stone 

in the Potrero Creek site collection. One is an object resembling a 

projectile point, apparently carved in scotiaceous basalt (Fig. 9c), 

but perhaps only an unusual natural occurrence. A second is a cylindri

cal piece of pink rhyolite with an incision around the circumference at 

one end (Fig. 9b). The third is a siltstone bowl incised with geometric 



designs (Fig. 10b and c). No stone rings or obviously phallic objects 

were found at the Potrero Creek site. Stone rings do occur at Ventana 

Cave, Valshni Village and the Paloparado Ruin (Haury and others 1950: 

332-3U, Fig. 80d; Withers 19U1: 62; DiPeso 1956: k37, Fig. 63, PI. 118). 

Burial Patterns. One of the most significant results of the 

Potrero Creek site excavations is the burial data they produced. 

Thirty-seven individuals are represented. There are, however, only 3h 

separate graves. One of these contained two inhumations, Burials 20 

and 21 (3E), (Fig. 3). Two other individuals were represented by a 

small number of bones in two pits, 1C-20 and 2E-9. Also, four urn cre

mations were recovered. 

The orientation of the bodies is quite variable with no par

ticular head orientation preferred. Positions include extended, semi

flexed and flexed, with the last two predominant. Bodies were placed 

on their backs, right or left sides. Some of the skeletons seem to 

have been haphazardly placed in the burial pits. The 37 individuals 

include "lU subadults under 15 years of age and 23 adults over 20 years 

of age (13 males, 9 females and one of indeterminate sex)" (Kanire 

1969: 1). 

Of major importance is the almost total lack of associated 

grave goods. The few items that do occur include such things as shell 

beads, a turquoise ear pendant (Fig. 9e), a Paloparado Plainware sherd 

worked into a plate and numerous pottery sherds that may or may not have 

been placed deliberately with the burials. 

A comparison with the burial population at Ventana Cave suggests 

a possible explanation. Most grave goods associated with the 



inhumations at Ventana Cave were perishable. They include cotton, 

animal skins and sinews, wood, vegetable fiber sandals and baskets 

(Haury and others 195>0: H60-68, Pis. 5>5>-58). The absence of all but 

non-perishable grave goods at the Potrero Creek site is not surprising 

as it is an open site. Numerous perishable items may have been included 

in burial context. Furthermore, the variability in skeleton orientation 

and position at the Potrero Creek site is repeated at Ventana Cave. 

Inhumation occurs in Papagueria at Valshni Village in Vamori 

phase context, where a single flexed inhumation "wrapped for burial in 

a reed mat, then overlaid with a covering of small branches and twigs" 

(Withers 19̂ 1: 26) was found. There was no funerary offering. One 

infant burial was discovered at Ramanote Cave and appears to be associ

ated with the Hohokam occupation of the site. No funerary offerings 

accompanied the infant, which was found near a plaited mat (DiPeso 195>6: 

$50, Figs. E>0 and £9). The Paloparado Ruin is totally different from 

the Potrero Creek site and the sites of Papagueria in that cremation 

was the only burial practice of the site's Hohokam occupants (DiPeso 

1956: The cremations at the Potrero Creek site suggest, but do 

not necessarily prove, that there was some form of direct interaction 

between it and the Paloparado Ruin or similar nearby sites. 

Conclusion. In every case where distributional information is 

adequate the Potrero Creek site is more similar to the non-riverine 

sites of Ramanote Cave, Ventana Cave and Valshni Village. There are 

strong differences between the Potrero Creek site and the Colonial-

Sedentary period manifestation at the Paloparado Ruin which is located 

along the Santa Cruz River (Fig. 1). 
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Conclusion 

Summary 

In this chapter there are three main sections. In the first 

section on environment I point out that rainfall and groundwater con

ditions were probably better than they are today. Maize agriculture 

using unsophisticated techniques would have been possible. If fields 

were located in the bottomlands near Nogales Wash, floodwaters would 

have provided sufficient water for at least a summer crop. Groundwater 

conditions were good enough to support a more numerous faunal popula

tion than exists today. The paucity of evidence on use of wild plant 

resources is attributed to inadequate sampling procedures. Unfortu

nately, this type of evidence is necessary to evaluate the proportions 

of different sources of food in the total subsistence pattern in order 

to interpret the use to which the Potrero Creek site was put. 

The definition of the activity structure is divided into two 

parts. In the first I define the raw material processing areas, of 

which there are three at the site. Possibly plants or animal skins 

were processed in these localities. A second type of activity area was 

used for food cooking. There is the possibility that these areas, of 

which there are four, were used for activities other than cooking, for 

example, pottery firing. The types of food cooked in these areas are 

not known. Life maintenance activities of a type characteristic of 

social units permanently, or at least seasonally, occupying the Potrero 

Creek site were carried out there. One or two social units the size of 

an extended family could account for the observed pattern. (Recall, 
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however, that substantial sections on the east and west sides of the 

site were not excavated.) 

Finally, comparisons among the Potrero Creek site, the Palopa-

rado Ruin, Ramanote Cave, Ventana Cave and Valshni Village are made. 

The distributions of certain items of material culture suggest that the 

Potrero Creek site is more similar to the Papagueri'a sites of Ventana 

Cave and Valshni Village and to Ramanote Cave than it is to the river

ine Paloparado Ruin. This is a significant finding, given the proximity 

of the Potrero Creek site to the Paloparado Ruin and the Santa Cruz 

River (approximately 1$ miles south of the Paloparado Ruin and four 

miles west of the river, Fig. 1). 

What kind of behavior would account for the observed phenomena? 

There are a limited number of models that succinctly describe them. 

Models 

Local Population Expansion. The 'occupants of the Potrero Creek 

site represented a less successful population in the face of a more 

successful expansive one, for example, the group occupying the Palo

parado Ruin. (Warfare was not necessary.) The less successful popu

lation may have retained aspects of original adaptation and may have 

been culturally less complex, and, there may have been significant 

differences in the non-material aspects of culture. 

Range Budding. The Potrero Creek site was one of numerous 

daughter villages. It was a product of a process of expansion of an 

initial population in another region and then of range budding (seg

ments of the original population move to new areas). 
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Seasonal Occupation. The Potrero Creek site was a seasonally 

occupied site. Different sites had different functions within a single 

cultural system. 

Differential Interaction. A small community such as the Potrero 

Creek site represents a group of people who did not participate directly 

in an interaction sphere. The interaction sphere may have derived from 

interregional political, religious or economic organization. Riverine 

sites such as the Paloparado Ruin participated directly in the inter

action sphere. 

Any one or a combination of these models would account for the 

Potrero Creek site analysis results. In Chapter 6 the more general 

processes of cultural development and interaction in these models will 

be discussed. 



CHAPTER 3 

THE HOHOKAM CLASSIC PERIOD: 

SOCIAL ORGANIZATION WITHIN A SITE 

In the previous chapter selected data from the Potrero Creek 

site are examined. It is suggested that during the Colonial and Seden

tary periods there were small non-riverine sites, that were occupied in 

proximity to the larger riverine sites such as the Paloparado Ruin. A 

cursory examination of the distributions among sites of selected items 

of material culture, indicate that there are strong similarities be

tween the Potrero Creek site and Papaguerian sites, but practically 

none with riverine sites. And yet, the latter are geographically much 

closer. The Potrero Creek site differs from the larger in that life 

maintenance activities have produced most of the patterning in the dis

tributions of material objects, suggesting that subsistence was the 

focal point of human activity. Four alternative models or interpreta

tions are offered to account for the observed phenomena. The Potrero 

Creek site had been abandoned by the time the Tanque Verde phase of this 

Classic period had become established as a stylistic pattern in south

eastern Arizona. The same is true of Ramanote Cave. The transition 

from Sedentary to Classic periods may have been an important time of 

adjustment of existing socio-cultural relationships perhaps in response 

to ecological or social change (a question that is explored in Chapter 

6) .  

81 
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Therefore, it is important to establish the nature of the organ

ization of social units within and among sites of the Classic period. 

Social organization is here defined in the words of Robert Lowie (19U7: 

1) as "the groups into which society is divided, the function of these 

groupsj their mutual relations, and the factors determining their 

growth." By this definition social organization is differentiated from 

social structure which is the way an individual in society orders his 

relations with other individuals by means of statuses and roles (Pospi-

sil 1961t: 396). 

The goal of the present chapter is to present the results of 

cluster and principal component analyses of burial groups from the Palo-

parado Ruin located in the lower middle Santa Cruz Valley, Arizona 

(Fig. 1). The results are used as one empirical referent from which 

are formulated a number of descriptive models concerning the relation

ships among social units at the site. 

There are two sources from which data are taken. One is Charles 

C. DiPeso's published monograph on the Paloparado Ruin, The Upper Pima 

of San Cayetano del Tumacacori (1956). The other source is unpublished 

manuscripts (Brown 1966J C-rebinger 196?) in the files of the Arizona 

State Museum, Tucson. The unpublished manuscripts were written in con

junction with the Highway Salvage Archaeology Program in Arizona. 

However, the completeness of the data presented in DiPeso's monograph 

alone made this analysis possible. Although the data were collected 

by two different investigators, they are comparable. Grebinger (1967) 

analyzed all of the non-lithic artifacts from Burial Area 10 on the 
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lower terrace. DiPeso offered his time and the collections of the 

Amerind Foundation to aid in the analysis of this material. 

Sample 

Of 10 burial areas defined by excavation, six are used in this 

analysis. A total of 19U burials were found distributed among these 

six burial groups, each containing from 17 to U6 burial units. The 

burials occurred in spatially delimited clusters within compounds. The 

compounds consisted of a cluster of non-contiguous house structures, 

often enclosed by a wall or banquette. Five of the burial groups were 

located on the second terrace above the Santa Cruz River and were re

ported by DiPeso. They represent the burial populations from five of 

12 compounds which he defined (DiPeso 1956, Fig. 83). The remainder of 

the compounds were either insufficiently excavated to provide an ade

quate burial sample, or their status as compounds is questionable. 

Immediately below the second terrace, on the first terrace above the 

Santa Cruz River, were perhaps two or three other compounds. Within 

one of these, the only one excavated through the Arizona Highway Sal

vage Program, was the sixth burial group. 

Time Dimension 

The site may have been occupied as late as A.D. 1750 (DiPeso 

1956), but more probably no later than A.D. 1550 (Fontana 1965, 

Schroeder 1957). The Upper Pima occupation may have begun as early as 

A.D. 1150 or 1200 and continued until A.D. 1500 or 1550. This range 

of time includes the Classic period and may actually extend beyond it. 



It is impossible given present knowledge to fix an end date for the 

Classic period that is accurate within 100 years. 

Stronger inferences can be made from the data if time control 

within the site is available. DiPeso was able to establish that the 

late village grew from west to east, or toward the edge of the second 

terrace. His intrasite seriation is based on the following evidence: 

village wall alterations, the western segment remained stationary while 

segments were added toward the east; trash heaps, those in the west were 

larger than those in the east; abandoned houses, there were nearly 

three times as many abandoned houses in the west as in the east; house 

feature changes, adobe rim or base boards decrease, raised floors in

crease (replacing the base board) and there is a change in preference 

from large fire pits to remodeled adobe-lined hearths from west to east 

at the sitej and Spanish material, the only items recovered come from 

the vicinity of compound A along the edge of the second terrace (DiPeso 

1956: 120-3). The compound on the lower terrace that contains Burial 

Area 10 exhibits late features and is located on the easternmost ex

tremity of the site (Grebinger 1967j Brown and Grebinger 1969: 186-7). 

Given the above information, the burial areas are divided into an early 

and a late group. Burial Areas 1, £ and 6 are earlier than 2, U and 

10. The burial areas cannot be further subdivided in time. 

Assumptions 

The discussion that follows is based on a number of assumptions 

that must be stated. First, I assume that the burial areas and the 

compounds in which they are located are directly related. Only the 



social unit occupying the compound used the burial area within its com

pound. The relationship between burial area and compound can be 

estimated through the study of stylistic similarities or differences 

among artifacts in burial and house contexts. This study was not under

taken for the present analysis. A second assumption is that the social 

unit that occupied each compound had generational continuity. Third, 

the selection of artifacts for interment was non-random, and the kinds 

of artifact types placed in graves reflect the preferences of the social 

unit resident in the compound. Fourth, the choice of artifact types 

did not change greatly, except over long periods of time: funerary 

ritual is conservative behavior. 

Variables 

The variables used in the cluster and principal components 

analyses consist of artifact types found in burial context. In one run 

through the computer, most artifact types and subtypes, as defined by 

DiPeso, were used, each as a variable. Those types represented by less 

than five occurrences wera eliminated from the analysis, and the number 

of variables actually used totaled UU. In another run, individual 

types were combined into use categories. For example, pottery vessels 

were divided into four categories, storage-transportation, family stew, 

cooking and eating vessels, while items of personal adornment were 

divided into head and neck ornaments versus appendage ornaments. All 

artifacts were included within 12 use categories according to this 

system. By organizing variables according to different systems of 

categorization, it is possible to examine the effects of varying 



classifications on computer output. The results of the analysis using 

12 use variables are representative. They do differ in some specifics, 

but these are not crucial to the outcome. 

The types and subtypes, included within the 12 use variables 

discussed briefly below, are defined at length in various sections of 

DiPeso's monograph (1956). Of the 12 use variables some may be directly 

attributed to DiPeso and others are my own. DiPeso (1956: 27h-9) de

fines storage and water carrier jars, here combined as storage-trans

portation vessels; family cooking vessels - stew bowls (1956: 280-1), 

here designated family stew vessels; personal vessels - cooking (1956: 

282-9), here termed cooking vessels; personal vessels - eating (1956: 

289-91), here termed eating vessels; spindle whorls (1956: 387-UOl), 

here spindle whorls; personal ornamentation, here divided into head 

and neck ornaments and appendage ornaments; body paint pigments (1956: 

78-80), here pigments; and socio-religious objects (1956: U21-32), 

here socio-religious items. Cutting tools, grinding and abrading tools 

and weaving tools are my own categories and are combinations of several 

distinct categories in DiPeso's classification system. They seem 

valid, however, on the basis of the functional relatedness of the items 

within the categories. 

Family Stew Vessels 

They are bowls, and could hold from 1 to U.5 gallons, averaging 

2.5 gallons. This type occurs most commonly as Sells Red, but is found 

as Peck Red, Gila Red, Tanque Verde Red-on-brown, Tanque Verde Red-on-

brown (slipped), Ramanote Red-on-brown and Ramanote Red-on-brown 



(slipped). DiPeso has used ethnographic data (Russell 1908) to define 

this use category. Family stew vessels occur as frequently in house 

as in burial context. 

Storage-Transportation Vessels 

These are jars. There are two types of food storage jars. One 

has a globular body, a definite rim and is usually quite large. Capac

ity ranges from 5 to 30 gallons. The average capacity is lU gallons. 

A second type of food storage jar has no neck and is often referred to 

as a "seed jar." It has capacities from 1.5 pints to 2 gallons, 

averaging about .5 gallons. Water transportation jars occur in two 

forms. One has a high cylindrical neck and a rounded bottom. It is 

called a "Water Carrier." The capacity ranges from 1.5 to U.5 gallons 

and averages 2 gallons. A second form, termed "Water Coolers," has 

handles and a wide mouth. Capacity ranges from 1 to 3.5 gallons and 

averages 1.7 gallons. 

Large storage jars occur as Paloparado and Ramanote Plainware 

only. The neckless, smaller storage jar occurs as Tanque Verde Red-

on-brown and as Gila Red. Water carrier jars include the types Sells 

Red, Peck Red, Tanque Verde Red-on-brown and Tanque Verde Red-on-brown 

(slipped). Water coolers occur only as Ramanote Plain. Analogy with 

the Gila Pima of approximately A.D. 1900 provides DiPeso with the 

interpretation of the use of the above items. Storage-transportation 

vessels of Tanque Verde Red-on-brown, slipped and unslipped, Ramanote 

Red-on-brown, slipped and unslipped, and Gila Red are the only types 

found in burial context. 



Cooking Vessels 

DiPeso suggests that these vessels may have been the personal 

belongings of the individuals with whom they were buried. Some of the 

vessels show evidence of exposure to fire. They are all relatively 

small. Capacity is usually from 1 pint to 2 quarts. There are three 

main forms: small jars with either a handle or a pitcher form, "bean 

pots" which are distinguished by their rim lugs and bird effigy or 

culinary•shoe-pots (Dixon 1963). They are most common as either Rama-

note or Paloparado Plainwares. Cooking vessels occur frequently in 

burial context. 

Eating Vessels 

These are also described as belonging to the individual with 

whom they were buried (DiFeso 19$6: 282). They have a small capacity 

usually of 1 to 2 cups. All important local types as well as three, 

possibly four tradewares, occur in the eating vessel form. Peck and 

Sells Red are the most abundant pottery types. Eating vessels are the 

most numerous category of vessel in burial context. 

Spindle Whorls 

Both modeled ceramic and stone disc whorls are included in this 

variable. Modeled whorls look much like either Sells Red or Paloparado 

Plainware. The range of form is quite diverse. Modeled whorls are 

very numerous in burial context. 
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Weaving Tools 

DiPeso reserves the term "Weaving Tools" for those objects with 

a common shaft length, blunt point and elliptical cross-section which 

also have wear patterns suggesting use in cloth manufacture. Awls are 

the bone tools used in basket weaving. Both are referred to here as 

weaving tools. These items occur somewhat more frequently in non-burial 

context than in burial context. 

Cutting Tools 

This is a heterogeneous group unified only in the ultimate pur

pose of the objects included. The three-quarter groove axe, fleshing 

knives, spalls, all types of projectile points, drills and stone 

scrapers are included. With the possible exception of drills, all of 

the objects are directly related to energy conversion. None of these 

items occurs as frequently in burial context as in other proveniences. 

Grinding or Abrading Tools 

Metates, grinders, manos, rubbing stones, arrowshaft straight-

eners and bone wrench, arrowshaft smoothers and sandstone block are 

included in this variable. The inclusion of arrowshaft straighteners 

and bone wrench in this group is certainly questionable. At least 

these objects have a common primary use in subsistence activities. But 

some are used directly in energy conversion and others as capital 

equipment. As with cutting tools these items are not often found among 

grave goods. 



Pigment 

All types of pigment material, whether they occur as raw mate

rial types or have been altered by man, are included in this variable. 

They are hematite, azurite, limonite, specular hematite and copper 

oxide. Probably vegetable pigments were also used as part of the 

funerary rites, but they have not survived weathering. Pigments occur 

twice as often in non-burial context as in burial contexts. 

Head and Neck Ornaments 

The items of personal adornment found around the head or upper 

torso are the ingredients of the variable. These include ear and neck 

pendants, beads and hair ornaments. 

Appendage Ornaments 

Almost all other items of personal adornment can be placed with

in this variable. Shell bracelets, shell rings and anklets are most 

common. Both variables representing body ornamentation are present in 

quantity in the burial areas. Cooking and eating vessels, head and 

neck and appendage ornaments are the most numerous grave goods. 

Socio-Religious Items 

Stone balls, natural concretions and quartz crystals define 

this variable. The ritual significance of the objects is subject to 

question. Socio-religious items occur in a ratio of one in burial 

context to every three in non-burial context. 



Results of the Analysis 

Results presented here are limited to two computer runs in which 

data grouped according to the variables discussed above are used. These 

categories or variables are listed in Figures 11 and 12 along with the 

results of the cluster and principal component analyses. The method of 

statistical manipulation is discussed in Appendix B. 

Non-Standardized Data 

Figure 11- summarizes an analysis in which data are not stand

ardized. These are data that have not been manipulated to reduce the 

swamping effect that frequently occurring variables have on the expres

sion of those occurring infrequently. The cluster tree on the left 

indicates the degree of similarity between burial areas. Burial Areas 

1 and 2 are similar, but not strongly so, as are Burial Areas 5 and 6. 

The cluster tree further indicates that variables in Burial Area 10 act 

in a manner unrelated to those in Burial Areas 1 and 2 and, likewise, 

the Burial Area U variables operate in a manner unrelated to those of 

Burial Areas £ and 6. Finally, variables in Burial Areas 1, 2 and 10 

taken as a group act in opposition to Burial Areas 5, 6 and U taken as 

a group. There are really four distinct burial clusters represented in 

the cluster tree, therefore. They are Burial Areas 1 and 2, $ and 6, 

10, and, finally, h. The latter two are not actually clusters but 

Burial Areas that are not very similar to any others in the sample, 

including each other. 

One question that immediately arises is, which variables are 

responsible for these relationships? The cluster analysis is no help 
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interpret the cluster analysis. 
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here, but the principal component analysis is useful. On the right in 

Figure 11 is a schematic representation of three principal components 

or factors. The three factors account for 79 percent of the total 

variance of variables in the data. 

Factor I. Burial Areas 1 and 2 have high positive loadings on 

Factor I. Certain variables account for the similarity between these 

areas, which have been singled out by their similar high loadings. The 

variables that account for similarity or difference between burial 

areas are indicated by the size and th-j sign of the factor scores 

(located below the factor loadings). Positive signed factor scores 

relate to positive signed factor loadings. For instance, family stew 

vessels, cutting tools, grinding or abrading tools and socio-religious 

items occur in higher than expected frequency in Burial Areas 1 and 2. 

Conversely, eating vessels and cooking vessels occur in less than ex

pected frequency in those two burial areas. In other words, family 

stew vessels have the highest positive factor scores (arid are thereby 

shown to occur frequently), and eating vessels have the highest negative 

factor scores (and are thereby shown to occur infrequently). The oppo

sition in the behavior of opposite signed factor scores is represented 

in Figure 11 by the High A]_, Low B]_, etc. 

Using the same procedure to interpret the correlation between 

Burial Areas 5 and 6, we find that High B]_ and Low A]_, the reverse of 

the above, account for the similarity between them. Burial Areas 1 and 

2 are negatively correlated with Burial Areas 5 and 6 on the cluster 

tree. These differences are due to greater than expected frequency of 



family stew vessels, cutting tools, grinding or abrading tools and 

socio-religious items in Burial Areas 1 and 2, and to a greater than 

expected frequency of cooking vessels and eating vessels in Burial 

Areas $ and 6. The other factors may be used in the same way and in 

combination with Factor I in order to describe what variables account 

for the similarities and differences expressed in the cluster tree. 

Factor II* As pointed out above, the cluster tree (Fig. 11) 

indicates that variables act in an opposite manner between Burial Areas 

1 and 2, and 10. There is a high positive loading on Factor II for 

Burial Area 2 and a high negative loading for Burial Area 10. The for

mer is accounted for by High A2 and Low Bg among factor scores, the 

latter by High B2 and Low A2. There is a tendency in Burial Areas 2 

and 10 for cooking vessels and cutting tools to act in a opposite manner 

to appendage ornament and family stew vessels. Cooking vessels and 

cutting tools occur in greater than expected frequency in Burial Area 2. 

Appendage ornament and family stew vessels occur in greater than ex

pected frequency in Burial Area 10. 

Factor III. The cluster tree (Fig. 11) indicates that variables 

act in an opposite manner between Burial Areas 5 and 6, and h» There 

is a high positive loading on Factor IH for Burial Area U and a nega

tive, although not high, loading for Burial Area 6. The latter is 

accounted for by High A3 and Low B3, the former by High B3 and Low A3. 

Spindle whorls and appendage ornaments occur in greater than expected 

frequencies in Burial Area 6. Storage-transportation vessels and weav

ing tools occur in greater than expected frequencies in Burial Area k• 



96 

Summary of Factors I-III. There may be some degree of validity 

in dichotomising factors, with Factor I signaling Burial Areas in which 

food preparation items are important and Factor III signaling Burial 

Areas in which non-food related items are important. Factor II would 

be somewhere between. However, I am dubious about the usefulness of 

this distinction. For instance, socio-religious items have a score that̂  

while it is low, is high enough to be considered partially responsible 

for the correlation between Burial Areas 1 and 2. Furthermore, there 

is little consistency in the types of food preparation items found in 

burial context in any two burial areas. But if the food—non-food 

dichotomy is not useful, neither is a differentiation based on time. 

A more reasonable interpretation is that there is relatively little 

similarity between burial areas, a fact initially suggested by the low 

or negative cluster correlations between burial areas. The following 

section on standardized data analysis produces similar results. 

Standardized Data 

Figure 12 presents the results of the analysis of the data again 

organized into use categories. However, these data have been standard

ized by subtracting the expected frequency of a variable from the ob

served frequency and then dividing by the expected frequency (see 

Appendix B). Standardization should tend to raise the level of corre

lation by reducing the swamping effect of common variables on the vari

ance. Those variables that occur less commonly have a better change of 

being expressed in standardized form. 



The cluster tree (Fig. 12) shows that Burial Areas U and $ are 

fairly highly positively correlated. Burial Areas 2 and 6 are posi

tively correlated with one another and 10 is positively, but not strong

ly, correlated with 2 and 6. Burial Areas 2, 6 and 10 as a group are 

negatively correlated with Burial Areas U, $ and 1 as a group. There 

are actually three groups shown on the cluster tree, Burial Areas 2, 

6 and 10, Burial Areas k and and Burial Area 1. The factors in 

Figure 12 may be interpreted by the same method described in the section 

on non-standardized data. 

Factor I. Burial Areas U and $ are correlated at .72, the 

highest coefficient between burial areas in either the non-standardized 

or standardized data analyses. This correlation is due to the higher 

than expected frequency of weaving tools and cutting tools, all of which 

variables occur less commonly. 

Burial Areas 2 and 6 correlate with one another because they 

both have greater than expected frequencies of weaving and cutting tools 

and lower than expected frequencies of storage-transportation vessels. 

Factor II. Burial Area 1 is negatively correlated with Burial 

Areas U and 5 taken as a group. It stands alone. Socio-religious 

items, grinding or abrading tools and storage-transportation vessels 

occur in greater than expected frequencies in Burial Area 1. Burial 

Areas 2 and 10 are related. Pigment, appendage ornaments and weaving 

tools occur in greater than expected frequency in these areas, Socio-

religious items, grinding or abrading tools and storage-transportation 

vessels occur in less than expected frequency. 
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Summary of Factors I and II. The factors can be interpreted as 

follows. There are two factors and they can be dichotomized. Factor 

I involves items that an individual would own. Weaving tools and 

cutting tools are the kinds of items that the individual would maintain 

and utilize himself. Factor II involves items that would have been 

owned or maintained by a supra-individual social unit. There is a Jus

tifiable division between Burial Areas i*, $ and 1 and 2, 6 and 10. The 

former is based on the greater than expected frequency of items a supra-

individual social unit might maintain. Burial Areas 2, 6 and 10 all are 

similar in the frequency of occurrence of items an individual might be 

expected to maintain. There is no time separation between these groups, 

as far as can be determined from intrasite seriation. Further inter

pretation will be reserved for later discussion. 

A look at the factor scores suggests that standardization pro

duces the expected results. With the exception of appendage ornaments, 

the variables accounting for the correlations in the standardized data 

cluster tree are the least common types found in burial context. This 

statement is based on a raw number count. It is also worth noting 

that these items are, with one exception, non-ceramic. Caution should 

be exercised in using standardized results for interpretation, as will 

be illustrated later. 

Comparison of Non-Standardized with Standardized Analysis Results 

Figure 13 provides a comparison of the cluster trees in Figures 

II and 12. The cluster analyses using non-standardized and standardized 

data do differ considerably. The analysis of standardized data produces 
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higher correlations between burial areas than the analysis of non-

standardized data. However, the correlations are still low, and nega

tive correlations occur as well. This reflects the lack of similarity 

between burial areas apparent in the raw percentages. Certain kinds of 

grave goods always accompany several burials within each area, for 

example, eating vessels. But there are numerous differences in specific 

subtypes, or in the kind and quantity of other accompanying artifact 

types. Low correlation, or low similarity, and negative correlation 

can be accepted as useful measures of the material results of a particu

lar pattern of behavior. Before attempting to find models that might 

account for the pattern, it is necessary to evaluate the role of time. 

The Role of Time 

The similarities that do exist between Burial Areas 1 and 2, 

and between $ and 6 using non-standardized data could not be explained 

adequately in terms of time. Burial Area' 1 is probably earlier than 2, 

but the same relationship does not hold between Burial Areas $ and 6. 

If the correlation between 1 and 2 were higher, it might be explained 

as a relationship through time between them. The absence of other such 

continuities might stem from the inadequate sample. 

The higher correlations that result from the use of standardized 

data are more amenable to interpretation in terms of time. Similarities 

exist between Burial Areas k and £, and among Burial Areas 6, 2 and 10, 

but at very low levels. These relationships might be explained as 

being due to time with each branch of the tree representing an earlier 

and later component of a single local tradition. Burial Area f? is 
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earlier, Burial Area h later; Burial Area 6 is earlier, Burial Areas 2 

and 10 later. A third group represented by Burial Area 1 is also 

indicated. 

The preceding results must be carefully evaluated. In order to 

accept the interpretation based on time, the effect of infrequently 

occurring items must be evaluated. For example, the correlation between 

Burial Areas 6, 2 and 10 is based on greater than expected frequencies 

of weaving and cutting tools, pigment and appendage ornaments, and less 

than expected frequencies of storage-transportation vessels, socio-

religious items and grinding or abrading tools. Only appendage orna

ments occur in quantity in all burial areas. The two most highly 

correlated Burial Areas 2 and 6 are related by the presence in each of 

relatively rare items. To give an example, five weaving and cutting 

tools occurred within Burial Area 2 which had only 17 burials. However, 

since the method of recording data was its presence or absence within a 

burial, weaving and cutting tools were recorded only three times within 

the burial area. In other words, three presences in Burial Area 2 are 

the basis for comparison with Burial Area 6. While this relationship 

is, therefore, tenuous, it may reflect a significant preference of a 

particular social unit. Few or no other groups used the items in 

funerary context. 

In Burial Area H with 36 burials (twice the number in Burial 

Area 2), there are only two occurrences of weaving and cutting tools. 

One occurrence was an awl fragment, possibly nothing more than an item 

of trash fill in the grave. The other was of lithic flakes, perhaps 



102 

of the same derivation. In short, social units may have shared a common 

pattern in the funerary use of a few items, but they did not share a 

common pattern in the use of most items. 

A second point regarding the interpretation of the results of 

standardized data analysis is that, in spite of the greater similari

ties between areas there are still three separate groups: Burial Areas 

U and Burial Areas 6, 2 and 10, and Burial Area 1. Burial areas did 

not cluster into an earlier and a later group. Instead, earlier and 

later burial areas occurred in the same cluster. 

Conclusion 

Summary 

Cluster and principal component analysis techniques are applied 

to a set of burial data from the Paloparado Ruin. Twelve variables 

based on functional categories are used. These are run in standardized 

and non-standardized forms. The former produce higher correlations be

cause infrequently occurring grave goods were not swamped by more fre

quently occurring grave goods. There are lower correlations among all 

grave goods when non-standardized data are used. Frequently occurring 

grave goods tend to express themselves more strongly than the infre

quently occurring grave goods when the data have not been standardized. 

The results of the analyses are not very similar when these two forms 

of data are used. The clusters of burial areas differ. Attempts to 

interpret the factors are inconclusive because the variables that de

fine them cannot be readily explained in cultural terms. Nor is it 

possible to find a consistently adequate interpretation of the burial 
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clusters based on time as, for example, one cluster is earlier in time 

than another, or one member of a cluster is earlier and another later 

in time. One kind of similarity does exist, however. Correlations 

between any two burial areas in either analysis are not strong. The 

highest correlation coefficient has an r2 value of .52. 

These results cannot be ascribed to the choice of variables. 

An identical analysis was run using individual or, at the most, combi

nations of three closely related artifact subtypes as variables. There 

were a total of Ui variables. Even lower positive correlations and 

more negative correlations between burial areas resulted. Furthermore, 

no satisfactory interpretations whatsoever could be found for the 

factors. 

Consequently the analyses suggest a great deal of dissimilarity 

among burial areas. No strong patterns of grave goods placement exist 

between burial areas. Low positive and frequent negative correlations 

are the rule. If the assumption that only the social unit occupying 

the compound used the burial area located there is reasonable, then a 

great deal of heterogeneity among these social units is indicated. 

This pattern can be understood in terms of one or more of the models 

presented below. 

Models 

Population Convergence. The presence of several burial clusters 

can be explained as the result of population convergence. It is pos

sible that social units, such as those occupying a compound-, were dis

persed in smaller, more numerous sites prior to their incorporation 
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into the Paloparado site. Amalgamation without accompanying breakdown 

of the separate traditions for doing things would have produced a pat

tern of several burial clusters with different funerary ritual. The 

practice of endogamy could produce this pattern. 

Founder Social Units. Burial area clusters of the type observed 

would be formed if a small number of founder social units (the products 

of population expansion, not convergence) expanded and formed more re

lated compounds within the same site. Newly formed units would share 

traditions with the original ones for doing such things as burying the 

dead. There would be a tendency for one member of a cluster to be 

located in an earlier part of the village and for others to be located 

in a later part. Nevertheless, burial areas within a cluster could 

have overlapped in time. 

Status Differences. Status differences are indicated in the 

differential treatment of certain individuals within burial areas. 

Similarities between burial areas could have resulted from the presence 

in each of individuals of the same status, rather than from generational 

continuity in burial traditions among related social units. 

Funerary Ritual as Capricious Behavior. This model is suggested 

as an alternative to several of the assumptions that I make earlier in 

this chapter. Funerary ritual may not have been conservative behavior. 

In fact, the selection of items to be included in a grave may have been 

quite capricious, perhaps even a matter of individual whim. The low 

correlations reflect no pattern; rather they reflect chance similarity. 

Variation is randomness. 
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None of the above models can be completely rejected without the 

benefit of further evidence. The last one is least likely to stand 

intensive investigation, however. A search through the general ethno

graphic literature for data on funerary rituals confirms that they are 

highly structured behavioral episodes. The fact that no relationships 

viere strongly expressed in either of the two analyses may be due to the 

lack of data found in burial context in general, and to the limited 

sample of burial units available for study. 



CHAPTER U 

THE HOHOKAM CLASSIC PERIOD: SOCIAL 

ORGANIZATION AMONG SITES 

In the previous chapter the nature of variability within a 

single site, the Paloparado Ruin, is investigated. The material pro

ducts from which the data are derived are considered to be a manifesta

tion of a particular behavioral system, that is, the socio-religious 

behavior that accompanies the death of members of a social unit. The 

analysis reveals some patterns of covariation among the data. These 

patterns represent a structure in the data that results from the repeti

tive ways the occupants at the site completed purposeful acts. Such 

acts and the rules for completing them are part of the culturally trans

mitted, learned behavior of each social unit. In the Paloparado 

instance, the social unit is taken to be a group of individuals who 

occupied a compound. I have no idea what that social unit might have 

been. Some possibilities are an extended family, a lineage or a 

localized clan. I conclude that there is a great degree of variability 

(little similarity) among burial groups in the placement of grave goods 

during burial ritual indicating a lack of the kind of social relation

ships that would exist, if a number of burial areas contained individ

uals of closely (consanguineally) related social units. Models that 

would account for the observation are presented. 

106 
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Long before the results of the burial analysis were fully evalu

ated, it became apparent that some idea of the nature of social articu

lation between sites would be necessary. For instance, it would be 

necessary to know if sites were socially autonomous, or if there was 

interaction through marriage or by certain types of exchange mechanisms? 

Also were there changes in the pattern, whatever it might be, from 

early to late Classic period? 

The problem was to find some product of prehistoric human be

havior that would elucidate the degree of interaction between sites. 

In order to accomplish this task six criteria had to be met. First, 

the data would have to be from sites contemporaneous with the Paloparado 

Ruin burials, that is, the Tanque Verde and Tucson phases of the Hohokam 

Classic period. Second, at least two sites representing the early and 

two representing the late Classic period would have to be included in 

the sample. Third, all of the sites would have to be in geographical 

proximitj'- to one another. Given the first three criteria, there would 

be less chance that results would be skewed by failure to control the 

time-space differentials. The problem of whether cultural analogy or 

homology accounts for the similarities does not arise (Erasmus 19f>0). 

Fourth, the data would have to be selected from some category of mate

rial culture subject to a considerable degree of stylistic manipulation. 

Fifth, stylistic variation or similarity would have to have the property 

of relating to aspects of the structure of the group that produced it. 

Sixth, objects in the sample would have to have numerous easily discrimi

nated variables and there would have to be a large number of objects. 
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These criteria drastically limited possibilities. Tanque Verde 

Red-on-brown pottery was the only category of material culture that 

could be used. This type has been described (Fraps 1935: U; Danson 

1957: 220-h; and DiPeso 1956: 31U-19). It has a polished, unslipped 

(although there is a white slipped variety), brown to tan base with 

rectilinear red painted geometric designs. Decoration occurs both on 

the exterior and on the interior of bowls. Interior smudging is often 

employed giving the effect of a red-on-black interior and red-on-brown 

or -tan exterior. Jars occur commonly. The collections of the Arizona 

State Museum contain 159 whole or partially whole vessels from five 

sites that are used in the study. These sites are all located in the 

Tucson Basin within an area.approximately 20 miles from east to west 

and 15 miles from north to south (Fig. lU). A discriminant/canonical 

technique is used in the analysis of the data. 

Sample 

None of the collections used in this study constitutes a statis

tically valid sample. Some are more representative of various prove

niences than are others. I do not know to what degree the vessels used 

represent the total range of stylistic variation present at a site. 

Nor is full representativeness the crucial factor given the non-deductive 

(outlined in Chapter 1) orientation of this study (Glaser and Strauss 

1967). Tugby provides further justification. As he points out: 

Statisticians sometimes demand randomness because they usually 
emphasize rigor in analysis, but the statistical methods them
selves can be applied to whatever data are available, provided 
that the method of sampling and the errors likely to arise 
from it are borne in mind (1965: 12). 
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There is, consequently, some value in knowing the content and compara

bility of the samples. For example, the results of a study of nothing 

but cremation area ceramics might be suspect because there is the pos

sibility of unusual treatment of such ceramics. 

A brief description of the sample from each site is given below. 

Only sites with collections of more than ten Tanque Verde Red-on-brown 

vessels are used in this study. St. Mary's Ruin, the Tanque Verde 

sites, Sabino Canyon Ruin and the Zanardelli site are examples of 

Classic period sites with insufficient collections. 

Hodges Site (Arizona AA:12;l8) 

Isabel Kelly excavated the Hodges site and prepared an unpub

lished report (Kelly 1938, revised by Officer 1957). It is located on 

the triangular point of upper terrace land at the confluence of Rillito 

Creek and the Santa Cruz River (Fig. lit). The site consists of a long-

term occupation that must have begun as early as A.D. 300 on the basis 

of the Snaketown parallels (Officer 1957). The population was sizeable 

and use of the site was intensive through the Colonial, Sedentary and 

early Classic periods. Tanque Verde Red-on-brown pottery is abundant 

and 57 vessels from house, cremation and other contexts are available 

for study. Of the sites used in this analysis the Hodges site has been 

the most thoroughly excavated. Some of the vessels are from the private 

collection of the people after whom the site is named and may be 

assigned reliably to the site. 
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Martinez Hill Ruin (Arizona BB:13:3) 

Norman Gabel excavated the site and wrote a master's thesis on 

the material recovered there (Gabel 1931). It is located approximately 

lU miles south of the Hodges site at the foot of Martinez Hill and 

approximately one-half mile east of the Santa Cruz River (Fig. ill). 

Excavated portions of the site include only the occupation during which 

thick, adobe-walled (often with stone reinforcing) and contiguous-room 

surface structures v/ere being built. The Martinez Hill Ruin at this 

time had a sizeable population. The 31 Tanque Verde Red-on~brown ves

sels found at the site are probably not representative of the total 

variation as only three of seven room blocks within the quarter mile 

square area were excavated (Gabel 1931s 11). The contexts of the pot

tery include cremations, room floors and unspecified proveniences. Some 

of the vessels that I use in the analysis are isolated finds fairly 

reliably ascribed to the Martinez Hill Ruin. 

Rabid Ruin (Arizona AA:12;ij6) 

There is no report on the site. It was excavated under the 

direction of Laurens Hammack of the Arizona State Museum as a salvage 

project when earth borrow operations uncovered it. The site is located 

two miles south of the Hodges site on the upper terrace above the Santa 

Cruz River (Fig. lh). Its name derives from the Pima County Rabies 

Control Center located nearby. Information on the extent of the site 

and on the density of occupation is insufficient. Only two Tanque 

Verde phase pithouses were uncovered. The 2k vessels included in this 

study were excavated from a cremation area which contained numerous 
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primary cremation pits. The association between pit houses and crema

tion area, while not secure, can be reasonably inferred given present 

evidence. The sample from this site is least adequate of all. The 

reader should be alert to the possibility that cremation area ceramics 

may be specially produced wares with a whole set of design attributes 

that vary significantly from wares used for domestic purposes. 

University Indian Ruin (Arizona BB:9:33) 

An excellent report has been published on this site (Hayden 

195>7). The site is located on the upper eastern terrace of Pantano 

Wash approximately eight miles northeast of downtown Tucson (Fig. lU). 

Hayden excavated two groups of thick, adobe walled, contiguous rooms, 

only part of the site. Eleven vessels from the collection of the 

Arizona State Museum are used in the analysis. Hayden's type, Pantano 

Red-on-brown, is included with Tanque Verde Red-on-brown for the pur

poses of analysis. The sample seems to represent the range of pro

veniences possible but not the total site. 

Whiptail Ruin (Arizona BB;10;3) 

. There is no published report on this site. It is being exca

vated as a project of the Arizona Archaeological and Historical Society. 

Whiptail is located in the bajada region of the eastern Tucson basin at 

the foot of the Agua Caliente Hills (Fig. lb). The site is from 20-60 

acres in extent. The settlement consists of dispersed house clusters 

and isolated houses. The 36 vessels recovered were found in cremation, 

house or room and other contexts. The sample is diverse in that most 
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areas of the site are represented. The Hodges site and Whiptail Ruin 

are comparable in the degree to which the vessels used in the study are 

probably representative of the site as a whole. 

I should point out in closing this section that the painted 

vessels are really the only possible choice for study. Not only do the 

criteria discussed earlier limit possibilities, but no other artifacts 

have been so carefully and completely preserved for use in further 

study. Therefore, the analysis is limited by the kinds of data avail

able for study. 

Time Dimension 

Both the Tanque Verde and Tucson phases of the Classic period 

are under consideration. There may be as many as UOO years involved. 

As is pointed out with respect to burial areas in the studs'- of burials 

from the Paloparado Ruin, it is necessary to control the temporal re

lationships among sites. Without time controls variation between any 

two sites could be ascribed to either of two equally valid factors, 

changes in time and cultural differences between contemporaneous sites. 

They would stand as alternative interpretations until one or the other 

could be eliminated. Also, with such control there would be no doubt 

that similarities in the patterning of artifacts at all sites result 

from similarities in behavior through time and not to the accident of 

having selected sites, all of the same time period. Each site can be 

placed within a rough time scale. However, the control of time in 

southern Arizona, always has been and still is subject to the limitations 

of cross-dating with intrusive northern pottery types. Where 
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potentially datable wood samples are available, as they are at the 

VJhiptail Ruin, one may hope for more satisfactory dates in the future. 

For the moment the local tree-ring chronology does not extend back into 

time far enough to date the specimens. Samples for archaeomagnetic 

dating also have been taken at the Whiptail Ruin and at the Rabid Ruin. 

But, no dates have been reported so far. 

Sites are arranged below according to the time period during 

which they were occupied. 

Tanque Verde Phase (A.D. 1200-12$0 to A.D. 13gQ) 

Hodges Site. Several factors strongly suggest this placement. 

The so-called "slant-wall" pit house and the standing wall houses, the 

former early, the latter late, are both present at the site. Kelly 

attempted to subdivide Tanque Verde ceramics into early and late clus

ters that would parallel architectural differences. She concluded 

(1938: Vol. 6, hi): "There are no grounds for segregating an earlier 

and a later cluster within the Tanque Verde ceramic complex." The only 

intrusive pottery that could be ascribed with any certainty to the 

Tanque Verde phase was one Alma Plain sherd. However, as Kelly notes 

(1938: Vol. U, lH8): "The virtual absence of the various Salado poly

chromes is expectable as these wares postdate, for the most part, the 

occupation of the Hodges site." If a date of approximately A.D. 1250-

1300 (Breternitz 1966: 77) is accepted for the initial presence of Gila 

Polychrome, then it would be reasonable to assign a date of around A.D. 

1300 for the termination of occupation at the Hodges site located as it 

is in an area removed from the indigenous occurrence of Gila Polychrome. 
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Whiptail Ruin. The site is strictly a Tanque Verde phase occu

pation. There is neither an underlying Sedentary period nor an over

lying late Classic period occupation. Both slant-wall and thick, stand

ing adobe wall (the latter in one case directly overlying the former) 

dwellings are present. The site probably predates the appearance of 

Gila Polychrome. Among the non-local pottery found at the site are 

Tularosa Black-on-white, Roosevelt Black-on-white, either St. John's 

or Wingate Black-on-red and several unidentified White Mountain series 

types. 

Rabid Ruin. The evidence for dating this site is not completely 

satisfactory. The two pit houses that seem to be associated with the 

cremation area are of the slant-wall type. The post-occupation fill of 

these houses contained Gila Polychrome ceramics. No Gila Polychrome 

was found at floor contact. Two Roosevelt Black-on-white vessels were 

associated with cremations. Gila Polychrome, including whole vessels, 

was found in the fill of the cremation area but not directly associated 

with a cremation. 

Tucson Phase (A.P. 1350 to ca. A.D. 15>00) 

Martinez Hill Ruin. The portion of the site reported by Gabel 

(1931) is clearly late Classic. Thick, adobe walled, contiguous room 

surface structures are characteristic. Gila Polychrome and Tucson Poly

chrome are two diagnostic late pottery types found at the site. In

trusive black-ori-white sherds of unnamed types are also present (Gabel 

1931: 50-3). 



116 

University Indian Ruin. Architecturally the site is quite simi

lar to the Martinez Hill Ruin. The contiguous-room surface structures 

and thick, adobe walls are characteristic of the late Classic period. 

Gila Polychrome and Tucson Polychrome are the most common painted types 

after Tanque Verde and Pantano Red-on-brown. 

Assumptions 

It is important that the major assumptions underlying the inter

pretation of analysis results be clearly stated. Confusion often results 

where an investigator makes decisions about the meaning of his analysis 

but the reader cannot find basis in the data for what he believes to be 

illogical reifications. First, the fact that potters in the Southwest 

today are female, including those among the Pima and Papago (Russell 

1908: 12U—7J Fontana and others 1962: 19), does not mean that the same 

was true of the prehistoric past. Nevertheless, it is assumed in this 

study that the producers of pottery were females. Second, the manipu

lation of the formal and painted design dimensions of pottery is learned 

behavior, passed from mother or grandmother to daughter or granddaughter. 

Third, and related to the second, the transmission of learned behavior 

from female to female may produce family traditions in a female line 

that would allow distinctions to be made between groups of pottery pro

ducers. Fourth, in the absence of interregional trade, the maximum 

geographical range of shared ways of treating the formal and painted 

design dimensions will match the maximum range of the potters' mobility. 

The fourth assumption is important in order to make sense out of the 

interrelationships or lack of them among sites in the sample. 
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Variables 

The initial attempt to isolate variables (design units that vary 

from vessel to vessel) was laborious. I gratefully acknowledge the 

assistance of Mrs. Aileen Carpenter and Fir. Richard Dannells in this 

task. Whole vessel designs were drawn on file cards. This was done 

in order that we might acquire a sensitivity to the various methods of 

treating a design field. We made decisions as to what constituted in

herent divisions of the design field as opposed to arbitrary divisions. 

We soon decided that almost any attempt at discrimination was still 

highly arbitrary. We had no idea, for instance, what the sequence of 

design application might have been. Did the potter build up from indi

vidual elements or down from a motif using individual elements? Or at 

what junctures does one break a complex design into separate elements? 

(see Haury 19b5 for one attempt to subdivide a design field on the basis 

of line overlaps.) There is always the chance that the combination of 

two different kinds of design may have been conceived by the potter as 

a minimal unit of design just as a single element is conceived by us 

to have been a minimal unit of design. Therefore, the single most im

portant criterion in choosing one set of design attributes over another 

can only be its efficacy in treating the problem at hand. 

Eventually, I fixed on a heirarchy with three levels. It seemed 

to do the least ham to the organization of design on the vessels. A 

definition of terms would help at this point. Design field is the area 

of the vessels that is confined within linear boundaries and within 

which all design is placed. The levels of design are as follows 

(Fig. l£): 
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Motif < 

V 
Motif Component Elements 

Figure 1$ Three levels of design within a field of design on a 
Tanque Verde Red-on-brown bowl. 
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Motif - is the maximum group of interrelated elements and 
motif components that is repeated on the same vessel. 

Motif component - is a combination of elements that form an 
integrated design and combine with other motif com
ponents or with elements to form the motif. Not all 
vessels have a motif component. 

Element - is the simplest regular part (ohepard 1963: 266) 
or the irreducible unit after which there is only a 
line segment or a dark or a light area none of which 
is meaningful. All vessels contain some elements. 

It is important to be aware of these distinctions, as the 70 

variables that were used in the canonical analysis have been taken from 

all three levels. The names and numerical designations of the variables 

are given in Table 8. The variables are illustrated in Figure 16. Ele

ments are the most numerous. Motif components occur less frequently 

(for example, variables 9, 10, 12 and 13 in Figure 16 and Table 8) and 

motifs least often (for example, variables 1, 2, 3> U and 8 in Figure 

16 and Table 8). 

Not all motifs, motif components or elements that could be iso

lated were used in the analysis. The main criterion for selecting a 

variable was whether it occurred on more than one vessel. Only 70 

variables could be accommodated by the computer program that was used. 

By sorting through all of our illustrations Carpenter, Dannells and I 

were able to eliminate unique design occurrences and some that were 

present on several vessels but from the same site. The attributes of 

form that are included as variables are easy to observe and provide an 

alternate set of attributes that probably act in the same way as design 

variables. 
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Table 8. Painted design and formal variables on Tanque Verde Red-on-
brown vessels. 

Variable Number Variable Name 

1 Connected scroll, bold 

2 Continuous interlocking scroll, center fill 

3 Four armed pinwheel, exterior 

It Parallel bands 

5> Zig-zag lines or bands between triangles 

6 "S" bold 

7 Checkerboard overall 

8 "Y" inverted 11Y" 

9 Multiple lines and filled triangles 

10 Diagonal lines at right angles 

11 Crosshatch filled bars as chevrons 

12 Two opposing bars of similar design in triangle 

13 Crosshatch units opposing 

lli Star bottom 

1$ Double opposed ticking 

16 Plaited, irregular 

17 Plaited, regular 

18 Perpendicular ticking surrounding design area 

19 Opposing dissimilar elements in a band 

20 Interlocking scroll parallelogram with ticking 

21 Interlocking scroll parallelogram without ticking 

22 Gap 

23 Elongated continuous interlocking scrolls within 
closed band 

2k Snail track 

2̂  Grouped parallel lines, short 

26 Wavy lines 

27 Triangles with curlie-cue, continuous 

28 Interlocking scroll with pendant triangles, con
tinuous 
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Table 8. Painted design and formal variables on Tanque Verde Red-on-
brown vessels—Continued 

Variable Number Variable Name 

2 9 Pendant right triangles, continuous 

30 Pendant ticked triangles, continuous 

31 Pendant isosceles triangles, continuous 

32 Skewed triangles, continuous 

33 Closely set opposed triangles, continuous 

3h Elongated interlocking scrolls, continuous 

y? Chevron as space fill 

36 Single element filled open space 

37 Opposed perpendicular ticking 

38 Bisymmetric design enclosed 

39 Perpendicular ticking 

ho Checkerboard as fill 

hi Crosshatch as fill, areas not already specified 

1*2 Filled "V" 

U3 Negative space, unfilled 

hh Crosshatch parallel to design 

b$ Crosshatch diagonal to design 

h6 Diagonal ticking 

hi Double base line 

1|8 Fringe 

h9 Cross 

S0 Flagged triangle 

*1 Dot 

5>2 Multiple parallel lines, five plus 

53 Broad line 

$h Pendant triangle, isolated 

& Key 

56 Telephone poles 
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Table 8. Painted design arri formal variables on Tanque Verde Red-on-
brown vessels—Continued 

Variable Number Variable Name 

£7 Interlocking scroll, fill of triangle 11Y" inverted 
"Y" and panel motifs 

£8 Solid, fill of triangle "Y" inverted "Y" and panel 
motifs 

£9 Barb, rounded 

60 Barb, angular 

61 One or more lines with pendant decoration both 
sides 

62 Jar 

63 Jar - handle 

6I4. Jar - exotic form (animal and vegetable effigy) 

6$ Jar - shoulder 

66 Jar - depressed ring base 

67 Bowl 

68 Bowl, everted rim 

69 Bowl, indented base 

70 Bowl - shallow (conical form) 
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-"p.-rr'-f 

same ~~\/ 
design both bars 

Figure 16. Design and formal variables used in the analysis of Tanque 
Verde Red-on-brown vessels. 
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Not all collections were examined in order to derive the list of 

variables. Vessels from Rabid Ruin were classified according to the 

list of 70 variables only after the list had been compiled. In short, 

the variables seem adequate for the area studied. Some inadequacies 

will be discussed later in conjunction with the presentation of analysis 

results. Also, if the study were expanded to sites outside the Tucson 

Basin, the list of variables would have to be modified in order to fully 

accommodate the new collections. 

The final step involved the description of each vessel in the 

five samples in terms of the variables. Variables were recorded as 

either present or absent. Unobservables were recorded as absent. Since 

the only variable that was at all frequently unobservable was 69, Bowl -

indented base, the failure to make a distinction between absent and un

observable does not cause any serious problems. The variables present 

on each vessel were recorded on a slip of paper along with the pro

venience of the vessel. These data were later recorded on computer 

cards. The classification that was used was comprehensive enough to 

allow the classification of all vessels according to two or more design 

or form variables. 

Canonical Analysis 

The archaeological application of the method known as canonical 

analysis is described elsewhere (Graham 1970). Some further information 

regarding its application to the Tanque Verde-vessel data is supplied 

in Appendix C. Graham's non-technical discussion of the technique is 

quite good. I shall quote him at length. 
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What does canonical analysis do? Consider the data under study-

here, five groups of Tanque Verde Red-on-brown vessels, each described 

by a set of variables. To quote Graham (1970: 325); 

Canonical analysis . . . will find a linear combination of 
. . • measures that best distinguish between the groups. As 
a partial explanation, it would be a reasonable hypothesis 
to expect both the means and perhaps the variances /or par
ticular measures or variables/ to be different for the ... 
groups. 

These differences could be compared graphically, but with the combina

tion of three or more variables and an increase above two in the number 

of groups being discriminated the job becomes too cumbersome for simple 

graphic techniques. In order to simplify the task: 

Canonical analysis /finds7 a weighted sum of all the variables 
that gives the best possible discrimination. In the simplest 
case . . . with a single variable and only two groups normally 
distributed, . . . the best geometric division . . . will be 
given by a point on the variable axis situated mid-way between 
the two means /of the two groups7 (Graham 1970: 327). 

Where the analysis includes 70 variables the point of best geometric 

division becomes a plane boundary in 70-dimensional space. 

Even though the use of 70 variables creates a complex series 

of calculations, the canonical analysis is designed to overcome the 

difficulties. As Graham points out: 

The computations carried out still produce a discriminant 
function which is as effective as possible in separating the 
group means while minimizing the within group variance 
( . . . this dual objective ensures that the region where 
... distributions overlap is as small as possible). From 
the discriminant function a canonical variate, that is a 
weighted combination of the original variables, is produced 
that can be used to give a mean value that locates a particu
lar group. The adequacy of each canonical variate can then 
be assessed by seeing how much of the variation it accounts 
for. For more than two groups several canonical variates may 
account for maximum variation subject to being uncorrelated 
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with each other. Some of these will, of course, represent 
nothing more than random error (Graham 1970: 328). 

In sum, canonical analysis can be used to evaluate the similari

ties and differences among multiple sites. The units of observation 

may be any number of items of material culture (for example, pottery 

vessels in this analysis, handaxes in Graham's study) each with numer

ous attributes or variables. By assessing the variables as they occur 

on pottery vessels from all sites, the linear combination of variables 

which best separates the sites from each other can be calculated. Such 

a linear combination minimizes within-site variances over all sites and 

maximizes the between-site variance. Each vessel is evaluated with 

respect to its degree of similarity with the combination of variables 

that describes each axis. Therefore, every vessel in a group from a 

site can be placed according to whether it is more like the other ves

sels in the group or more like vessels in groups from other sites. The 

mean of each canonical variate for each site (groups of vessels) can be 

plotted together with the values of every pottery vessel from the group. 

The resultant graphs represent planar sub-spaces of an "n"-dimensional 

space which always has one dimension less than the number of sites in 

the sample. 

Results of the Analysis 

The ultimate aim of canonical analysis is to reduce a complex 

mass of data "to the manageable proportions of a single two dimensional 

diagram" (Graham 1970: 333) or several of them. Figure 17 is a two-

dimensional presentation of relationships among 1^9 Tanque Verde Red-
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indicate a three-part intuitive grouping of the data. 
On Canonical Variates 1 and 2, sites with similar 
coordinates are located close together in time, those 
with dissimilar coordinates far apart. For the most 
part, positive values on Canonical Variate 2 corres
pond to the Tanque Verde phase and negative values 
on Canonical Variate 2 correspond to the Tucson phase. 
And, positive values on Canonical Variate 1 corres-

• pond to the Tucson phase and negative values to the 
Tanque Verde phase. 
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on-brown vessels along with the relationships among the sites as a 

whole, expressed as group means. The first two dimensions (canonical 

variates) are oriented to provide the maximum dispersion that can be 

represented by a plane surface. But, the data in reality are arranged 

in 70-dimensional space. Because there are only five groups, a four-

dimensional space is sufficient to describe the variation between the 

groups. In fact, it has been possible to achieve an adequate separation 

of these groups by representing them in a three-dimensional space. 

Figures 17, 18 and 19 show the three-dimensional orthogonal arrangement 

of the data. They provide different perspectives, as though you were 

looking at the data along the x axis (Fig. 19), the y axis (Fig„ 18) 

and the z axis (Fig. 17) all on a single three-dimensional graph. 

The results of the analysis provide empirical referents from 

which models about the organization of human groups in the Tucson Basin 

during the Classic period may be formulated. Some additional data 

generated by the analysis provide further insight into the question of 

intrasite variability discussed in Chapter 3. 

Consider the relationships among the points representing ves

sels and among the group means, all in Figure 17. I have made a three-

part intuitive classification of these data (indicated by the dashed 

lines). The Hodges site and Rabid Ruin are classified together on the 

basis of the proximity of their group means, and the Martinez Hill and 

University Indian ruins are classified together for the same reason. 

The Whiptail Ruin stands alone, forming a separate class. Canonical 

Variate 3 in Figure 18 adds information to Figure 17 by discriminating 
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between the Hodges Site and Rabid Ruin and between the Martinez Hill 

and University Indian ruins. The information added by the third coni

cal axis does not alter the conclusions drawn from Figure 17. 

There are overlaps between different classes where at least one 

or two vessels from a given site have a configuration of design and 

form that is more characteristic of the vessels from a different site 

(Fig. 1?). These cross-class overlaps are most common between the 

Hodges site and Rabid Ruin and between the Martinez Hill and University 

Indian ruins classes. Both the classes and the overlaps are considered 

in the discussion that follows. 

Temporal Perspective 

The Martinez Hill and University Indian ruins are late Classic 

period, Tucson phase sites. The other three sites fit within the early 

Classic period, Tanque Verde phase (see above). 

Canonical Variates 1 and 2 (Fig. 17) differentiate between the 

Martinez Hill and University Indian ruins on one hand, and between the 

Hodges site and Rabid Ruin on the other. For the most part, positive 

values on Canonical Variate 2 (Fig. 17) correspond to the Tanque Verde 

phase, and negative values correspond to the Tucson phase. On Canoni

cal Variate 1 negative values correspond to the Tanque Verde phase and 

positive values correspond to the Tucson phase. The Whiptail Ruin 

stands apart from the other sites, although the group mean and the ves

sels tend to have positive values along Canonical Variate 2 which 

indicate that they correspond to the Tanque Verde phase. Presumably 

potters during a particular phase shared modes of vessel design and 
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shape that derive from the normal development of the Tanque Verde design 

style through time. 

Canonical Variate 1. The variables that are responsible for 

the relationship between the Martinez Hill and University Indian ruins, 

on the one hand, and between the Hodges site and the Rabid Ruin, on the 

other, can be discovered. Table 9 gives the coefficient of each vari

able in Canonical Variates 1 and 2. High positive values for variables 

in Canonical Variate 1 tend to indicate their presence in higher than 

expected frequency in the Tucson phase. High negative values for 

variables in Canonical Variate 1 tend to indicate their presence in 

higher than expected frequency in the Tanque Verde phase. Taking 1.00 

as a cutoff level, the variables with high positive values are compared 

with Table 10 in order to find out which are actually present on vessels 

from the Martinez Hill and the University Indian ruins. Only variables 

present on vessels from both sites would account for the similarity 

between them. The variables are 6, 19, 63 and 6U. By comparing Tables 

9 and 10 the variables in Canonical Variate 1 that account for the 

similarity between the Hodges site and Rabid Ruin are found to be 2, 

7, 20, 22, 26, 37 and 68. 

Canonical Variate 2. The same procedure as described above is 

used to discover the variables in Canonical Variate 2 that account for 

the grouping of sites that occurs along that axis in Figure 17. It 

differentiates between the Martinez Hill-University Indian ruins and 

the Hodges site-Rabid Ruin. Variables 6, 19, $1, 62, 6U and 70 are 

present in higher than expected frequency on vessels from the Martinez 
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Coefficients for canonical variates.—The three canonical 
variates account for variation among 159 Tanque Verde Red-on-
brown vessels from five sites in the Tucson Basin. 

Canonical Canonical Canonical 
Variate 1 Variate 2 Variate 3 

- .73 - .37 2.71 

-1.33 .8I1 - .21* 

1.67 1.1*0 - .H2 

- .71 1.30 - .20 

.71 1.56 .51 

1.60 -1.98 -1.03 

-1.39 1.19 2.U6 

.27 .39 1.58 

3.2U -1.68 1.87 

. .15 .36 .86 

-1.08 -1.27 - .37 

1.0U 1.6U - .25 

.15 -1.3U - .01 

- .79 - .37 - .lU 

- .29 - .33 .56 

- .Ul .Olt - .91 

- .76 .76 - .98 

-1.55 - .30 -2.20 

1.06 -2.66 • 7h 

-1.02 1.15 1.80 

- .79 .52 1.05 

-l.UU .16 - .65 

.27 .13 .95 

- .36 .63 1.55 

I
 

•
 C
O

 

.08 - .36 

-1.7U .22 .76 

- .29 - .85 - .52 

.63 .68 1.12 
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Table 9. Coefficients for canonical variates—Continued 

Variable Canonical Canonical Canonical 
Number Variate 1 Variate 2 Variate 3 

29 - . .65 .2*3 

30 .11 1.51 .53 

31 - .UU 1.17 1.U6 

32 - .28 

o
 

sO 
0 1 - .53 

33 - .65 - .67 .35 

3U .17 1.09 1.89 

35 .98 - .26 .97 

36 .57 1.81 - .27 

37 -1.02 ' - .13 .bk 

38 .33 - .78 .56 

39 .56 - .11 .31 

U0 - .56 .58 1.98 

Ul - .37 -1.72 2.52 

h2 .05 .h9 -1.05 

ii3 - .12 ' - .63 - .72 

hh - .05 1.23 - .35 

U5 .25 .93 .31 

U6 .87 .20 .11 

h7 1.38 .25 -1.9U 

U8 - .12 - .69 - .86 

h9 -1.27 .01 .U5 

50 .69 - .37 -1.18 

51 - .05 -3.12 - .13 

52 - .73 .05 - .la 

53"' - .86 .35 .29 

5h -1.00 - .70 - .70 

55 1.12 -1.15 .72 
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Table 9. Coefficients for canonical variates—Continued 

Variable Canonical Canonical Canonical 
Number Variate 1 Variate 2 Variate 3 

56 - .10 .52 1.06 

57 .U6 - .06 - .31 

08 1.35 - .U6 -1.31 

59 1.57 1.05 .61 

60 - .39 .25 .03 

61 - .1*2 

CO CO 

• - .76 

62 - .67 -2.08 1.20 

63 1.15 - *5! .U2 

6h 1.35 -1.21 - .77 

65 - .10 1.98 - .ia 

66 - .32 .U7 -1.13 

67 

68 -1.93 - .1*6 - .56 

69 - .81 - .60 - .03 

70 .89 -2.33 2.35 
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Table 10. Percentages of vessels from each site that have the indicated 
variable. — Percents have been rounded to the nearest whole 
number. 

Sites 
Variable Martinez University-
Number Hodges Hill Indian Whiptail Rabid Mear 

1 3 3 

2 iu 13 17 10 

3 18 18 11 U 

h 9. 13 6 8 8 

$ 9 6 9 8 13 9 

6 2 13 9 h 

7 2 3 8 3 

8 5 10 22 13 11 

9 6- 3 2 

10 k 8 3 

11 5 3 3 

12 17 1* 

13 h 10 3 

111 6 3 

15 n 3 9 6 13 8 

16 21 6 18 6 11 

17 9 10 18 6 

18 11 li 

19 k 10 18 h 5 

20 2 6 11 8 6 

21 5 13 18 3 17 9 

22 28 10 10 29 17 

23 2 10 6 li li 

2ii 2 6 1| 3 

2$ h 3 9 3 

26 ll 17 6 
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Table 10. Percentages of vessels from each site that have the indicated 
variable—Continued. 

Sites 
Variable Martinez University 
Number Hodges Hill Indian VJhiptail flab id Mean 

27 5 6 3 a 
28 k 6 6 8 5 

29 9 3 11 17 9 
30 h 3 22 U 8 

31 7. 3 8 38 10 

32 5 1 

33 2 6 11 a 

3k 6 8 8 h 

35 U 6 9 3 13 6 

36 5 13' U5 6 8 10 

37 28 16 27 11 29 22 
38 2 10 27 3 5 
39 33 35 36 31 k2 35 
UO U 6 3 17 6 
111 h 6 3 
h2 5 6 27 8 k 8 

U3 5 3 3 
UU 7 13 18 8 h 9 

23 9 8 8 16 
he 2 6 9 111 6 

hi 2 lit a 
U8 11 3 a 

U9 3 9 3 8 3 

50 5 16 • 36 6 9 

51 5 6 27 It 6 
52 16 13 8 21 13 
53 53 32 27 1U 63 ao 
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Table 10. Percentages of vessels from each site that have the indicated 
variable—Continued, 

Sites 
Variable Martinez University 
Number Hodges Hill Indian Whiptail Rabid Mean 

Sk 9 3 

55 h 16 6 8 7 

56 7 3 
57 35 23 9 50 29 33 

58 2 9 ll li 

59 2 9 n a 
60 5 3 18' 6 13 7 

61 16 6 18 1U 25 15 

62 21 55 55 11 13 26 

63 10 27 a 

6U 5 . 23 18 8 

65 h 11 U a 

66 7 16 27 U 8 

67 79 1*5 U5 89 " 88 7a 

68 5 3 8 a 

69 U2 19 3 38 25 

70 16 9 13 6 
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Hill and University Indian ruins. Variables li, 7, 20, 30, 31, 36, 

ilU and 65 are present in higher than expected frequency on vessels from 

the Hodges site and Rabid Ruin. The reader should note that there is 

some degree of overlap between the variables singled out by Canonical 

Variates 1 and 2. This is an expected result. If the two sets of vari

ables are combined, 6, 19, 51, 62, 63, 6U and 70 account for the simi

larities between the Martinez Hill and University Indian ruins, both 

Tucson phase sites. Variables 2, U, 5, 7, 20, 22, 26, 30, 31, 36, 37, 

UU, 6$ and 68 account for the similarities between the Hodges site and 

Rabid Ruin, both of the Tanque Verde phase. In strictly subjective 

terms, the analysis has picked out variables that, on visual comparison 

of the vessels from the latter two sites, stand out as markers of simi

larity. 

In sum, Canonical Variates 1 and 2 represent time in which the 

Tanque Verde and Tucson phases define two ends of a continuum. If I 

were to give each a label it would simply be "time.11 However, I think 

that more than time is necessary to account for the numerous variables 

shared by the vessels of the Hodges site and Rabid Ruin. Also, the 

isolation of Whiptail Ruin is not accounted for by the temporal per

spective. 

Spatial Perspective 

The addition of a fifth site, the Rabid Ruin, to the analysis 

is crucial. Without it, and given the spatial separation of four of 

the sites used in the analysis, there are two classifications that could 

have resulted. One possibility is two classes, one containing two early 
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sites, the other two late sites. Such a classification would be similar 

to that discussed above. A second possibility is a four-part classifi

cation in which each site is discriminated from all others and which 

could not be interpreted except according to some notion about spatial 

separation and lack of communication. The addition of collections from 

other sites is necessary in order to suggest further interpretation 

according to time and space. 

Hodges Site and Rabid Ruin. Table 11 referred to below was 

produced by the discriminant analysis. The Hodges site and Rabid Ruin 

are located within two miles of one another (Fig. lU). The group means 

of canonical variates fall close together and, as indicated by Table 11, 

four vessels from the Hodges site are stylistically more similar to 

Rabid Ruin vessels than they are to the Hodges site vessels and one 

vessel from Rabid Ruin is stylistically more like a Hodges site vessel 

than it is like other vessels from Rabid Ruin. Table 11 also indicates 

that there are a total of seven vessels from the Hodges site that more 

closely resemble the collections from other sites than they do the col

lection from the Hodges site. I checked all cross-classified vessels 

to ascertain how reliably vessels had been categorized. I discovered 

that two Hodges site vessels classified under the Whiptail Ruin and two 

classified under the Martinez Hill Ruin had been misclassified for two 

reasons. First, two vessels, one each under the Whiptail and Martinez 

Hill ruins, had been improperly.classified by me when recording vari

ables early in the analysis. Second, two vessels, again one each under 

the Whiptail and Martinez Hill ruins, contained two few variables to be 



Table 11. Classification Matrix of Tanque Verde Red-on-brown vessels 
according to the discriminant analysis. 

Site 

Number of Vessels Classified into Bach Site 
Martinez University-

Hodges Hill Indian Whiptail Rabid Total 

Hodges U6 

Martinez Hill 3 

University Indian 1 

Whiptail 1 

Rabid 1 

3 

25 

10 

k 

3 

3k 1 

23 

57 

31 

11 

36 

2k 

Table 12. Classification Matrix of Tanque Verde Red-on-brown vessels 
after intuitive adjustments. 

Number of Vessels Classified into Each Site 
Martinez University 

Site Hodges Hill Indian Whiptail Rabid Total 

Hodges 

Martinez Hill 

University Indian 

Whiptail 

Rabid 

50 

3 

1 

25 

11 

2 

3 

3k 1 

23 

57 

31 

11 

36 

21+ 
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properly classified by the discriminant analysis. Therefore, the first 

row of Table 11 could be adjusted to read as in Table 12. The reclas

sification is based on my own best guess as to the similarity of a 

particular misclassified vessel with collections from the various sites. 

The similarity that exists between the Hodges site and Rabid 

Ruin in terms of cross-class overlaps is also strongly expressed by the 

numerous variables that occur in higher than expected frequency on ves

sels from both sites (see above). These variables are 2, U, £, 7, 20, 

22, 26, 30, 31, 36, 37, UU, 65 and 68. Before the canonical analysis 

had objectified them, several people familiar with the material wei-e 

asked about the similarities between the sites and agreed that they 

were strong, although they could not really specify which aspects of 

design and form gave them the impression. Unfortunately, the analysis 

does not include as variables, color and certain aspects of surface 

finish which are strongly similar between sites. This pattern of simi

larity between the two sites probably can be ascribed to geographic 

proximity (there are two miles between the sites) as much as to temporal 

proximity. 

Whiptail Ruin. The Whiptail Ruin is discriminated from all. 

other sites in this analysis. Only two vessels among 36 resemble a 

collection from another site (Table 11). Only one of these vessels is 

misclassified (I recorded the wrong variable number) and should be in

cluded among the Whiptail Ruin vessels. Another vessel not singled out. 

as more like the collections from other sites is very similar to several 

vessels in the Martinez Hill Ruin collection and is classified 
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accordingly (Table 12). In short, there are few cross-class overlaps 

between the VJhiptail Ruin and other sites. 

Since the V/hiptail Ruin is located approximately 20 miles from 

Hodges site-Rabid Ruin, its lack of similarity with those sites must be 

related to the spatial dimension. The existence of the Hodges site-

Rabid Ruin grouping and its lack of similarity with the Whiptail Ruin 

strongly suggest the possibility that there were numerous microtradi-

tions within the Tucson Basin. The addition of samples from contem

porary sites in the vicinity of the Whiptail Ruin would be most welcome 

in order to find out if there is a local microtradition and, if so, 

what the extent of it is. Descriptive models that account for the kinds 

of intergroup behavior manifest in such patterning of the data will be 

presented at the end of the chapter. 

Canonical Variate 3. Canonical Variate 3 (Fig* 18) tends to 

separate the Hodges site from the Rabid Ruin and the l-lartinez Hill Ruin 

from University Indian Ruin, But in so doing, another possible grouping 

presents itself. On the axis of Canonical Variate 3 (Fig. 13) the 

Hodges site and University Indian Ruin tend to have negative values and 

Rabid and Martinez Hill ruins tend to have positive values. The Hodges 

site-University Indian Ruin group is accounted for by higher than ex

pected frequencies of the following variables: 6, lj2, £0, £8 and 66. 

The Rabid-Martinez Hill ruins group is accounted for by higher than 

expected frequencies of the following variables: 7, 8, 20, 21, 2U, 28, 

31, 3h, U0, 62 and 70. The latter seems to be a much stronger relation

ship than the former. 
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Two observations can be made on these data. First, the groups 

cross-cut time; there is an earlier and later site represented in each. 

Second, this relationship can be accounted for by the proximity of the 

sites, but not in the strict straight-line geographic sense as dis

cussed above with respect to Rabid Ruin and the Hodges site. Instead, 

the paired sites are related by their location along the axes of two 

natural drainage systems (Fig. XU). The Hodges site and University 

Indian Ruin lie within ten miles of one another along the axis of the 

Rillito Greek. Rabid Ruin and the Martinez Hill Ruin lie within 12 

mile of one another along the axis of the Santa Cruz River. If the 

drainage systems acted as natural corridors for the movement of people 

whatever the reason, movement of people especially along these axes 

might be expected, rather than across open desert. In sum, Canonical 

Variate 3 might be interpreted as representing proximity along a natural 

axis of movement. 

Mechanisms that Account for Cross-Classifications. 

Vessels that are classified as more similar to those from other 

sites than to those from the site in which they were discovered could 

be interpreted as trade items, that is, pottery that changed hands with

in the context of some kind of socio-economic exchange. However, very 

few of the vessels are so similar to those.from the sites into which 

they are classified that they could have been produced there. This 

evaluation is based not only on the variables used in the analysis, but 

also on the nebulous quality "sensitivity" that comes from careful 

familiarity with the material. Exchange among contemporary local 
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groups of locally made pottery is not a satisfactory interpretation of 

the anamalous vessels in the collections from the five sites. 

A Further Note on Intrasite Variability 

A rough index of the degree of stylistic homogeneity within a 

site is provided by Table 10. Few elements occur together more than a 

few times on the vessels from any site, with the exception of the Uni

versity Indian Ruin and possibly the Rabid Ruin. Imagine a continuum, 

one end of which represents complete homogeneity, where all vessels at 

a site are exactly the same: there is no variation in design and form. 

A situation similar to this might exist where pottery is mass produced 

and distributed by a single craft guild. At the opposite end of the 

continuum is a more heterogeneous state; few vessels share elements of 

design or form. Such a situation is highly improbable. But, the 

closest approximation might be where each woman is a potter, with her 

own repertoire of design and form. This situation could obtain where 

women marry in from various areas outside the site. (In order not to 

complicate the examples, variation according to functional requirement 

is not considered.) The data in Table 10 represent a pattern of stylis

tic heterogeneity that could develop under the type of social organiza

tion in which women move among sites. More about this later. 

The single most important exception seems to be University 

Indian Ruin. Fewer variables were observed on University Indian Ruin 

vessels and there was a higher percentage (62 compared to 52 Rabid 

Ruin, U2 V/hiptail Ruin, 35 Martinez Hill Ruin, and 29 the Hodges site) 

of variables occurring on 11 percent or more of the vessels. This 
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phenomenon may result from the poor sample of vessels from University 

Indian Ruin. It is small and representative of only a small portion of 

the. site. At Rabid Ruin £2 percent of the variables observed occur on 

11 percent or more of the vessels. The sample from Rabid Ruin is large 

enough, but it comes from a single cremation area (see above). It is 

distinctly possible that many of the vessels were made by the same 

potter or that cremation ceramics were usually accorded a limited amount 

of design variation. The pattern at the Hodges site, Whiptail and 

Martinez Hill ruins is clearly one of heterogeneity. The samples from 

these sites are adequate. Since both the early and the late Classic 

periods are represented, the pattern obtains throughout the period. 

Conclusion 

Summary 

The design and form attributes of 1$9 Tanque Verde Red-on-brown 

vessels from five Classic period sites in the Tucson Basin are used to 

discriminate between the sites using discriminant/canonical analysis. 

Each vessel and the mean for the group of vessels from each site are 

plotted on three two-dimensional diagrams (Figs. 17, 18 and 19). Fig

ure 17 contains two orthogonally patterned canonical variates (1 and 

2). In combination with the data produced by the discriminant analysis 

(Tables 11 and 12), the following results of the analysis are obtained. 

The Martinez Hill and University Indian ruins tend to be similar. 

The fact that both were occupied during the Tucson phase accounts for 

the similarity. The Hodges site and Rabid Ruin are both Tanque Verde 

phase sites, are within two miles of each other and tend to be similar. 
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Proximity in space and time account for their similarity. V.'hiptail Ruin, 

also of the Tanque Verde phase, is not very similar to any other of the 

four sites. Time separates it from University Indian and Martinez Hill 

ruins and space (approximately 20 miles) separates it from the Hodges 

site and Rabid Ruin. During the Tanque Verde phase, sites in proximity 

to one another are stylistically homogeneous. Sites separated by a 

distance of 20 miles (or possibly less if there were more data with 

which to plot the extent) are stylistically dissimilar, although the 

design styles are recognizably of the same type. These results suggest 

that there are subregional Tanque Verde .Red-on-brown style zones within 

the Tucson Basin. They are termed microtraditions. 

The interpretation of Canonical Variate 3 provides a second 

result of the analysis. There is a continuity in the design traditions 

from early to late in the Classic period. But these continuities do 

not seem to relate to geographic proximity in the sense of straight-

line distance between two points. Instead, Rabid Ruin and the Martinez 

Hill Ruin are related by virtue of proximity along a natural axis, the 

Santa Cruz River. Likewise, the Hodges site and University Indian Ruin 

seem to be related by their proximity along the axis of the Rillito • 

Creek (Fig. lU). 

Finally, further data on intrasite variability are presented. 

They indicate that variations within sites are great. There must have 

been numerous ways to treat a design field for few design elements occur 

on more than three to six vessels from the same site. One or a combi

nation of the models that follow should account for all of these 

observations. 
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Models 

The models presented here are mentioned briefly at different 

places in the chapter. They are strictly descriptive and are specific 

to the data presented in this chapter. The fact that two of them re

semble two presented in Chapter 3 is not surprising, but expected since 

both chapters are based on data from sites of the Classic period. 

Population Convergence. The second and third analysis results 

summarized above would be accounted for by a model in which previously 

spatially separate social units amalgamated within a single site. Such 

a shift in population distribution would apply to only the late Classic 

period, the Tucson phase. Presumably the origin of the newly amalga

mated social units could have been any earlier site, for example, Whip-

tail Ruin or the Hodges site, neither of which was occupied into the 

late Classic (see above). There is no necessity that these earlier 

sites be smaller, that is, contain fewer social units. All that is 

called for is a reorganization of existing social units. Possible 

antecedant conditions that could have brought about reorganization will 

be discussed in Chapter 6. 

Founder Social Units. All three analysis results would be 

accounted for by the existence of an expanding population where sites 

are established by founder social units. If two or three such units 

form the nucleus of a site, and if each maintains its own traditions 

for doing things (for instance, pottery design is transmitted in a fe

male line) then there would be a pattern of intrasite heterogeneity in 

the design of pottery. Over time, sites, as well as the social units 
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within them, which were once related through their original founders 

would have diverged because there is generational discontinuity between 

social units in the transmission of cultural traditions. Stylistic 

variability within sites would increase and microstyle traditions within 

a region would develop, especially where intersite communication net

works had not developed. A detailed discussion of a model from which 

this one has been derived is given by Binford (1963). 

Female Mobility. If each site were an organization of coresi

dent and consanguineally related social units, for example, extended 

families or lineages, that happened to have virilocal post-marital 

residence rules, then women would probably come from outside. The marry 

out rule would establish two patterns given the assumptions already dis

cussed (see above). First, within a site the ceramic products of many 

females, each of whom learned a slightly different style of design 

elsewhere, would yield a heterogeneous pattern. Few vessels would 

share many design variables. Second, through time there would have 

been a tendency for the pottery from sites vathin a limited area to be 

stylistically similar. This was the area of maximum female mobility. 

These areas overlap so that they can be defined only through the use 

of statistical techniques such as canonical analysis. 



CHAPTER 5 

A REVIEW OF EXISTING INTERPRETATIONS OF HOHOKAM CULTURAL 

DEVELOPMENT IN THE MIDDLE SANTA CRUZ VALLEY 

Over the past 20 years four interpretations of cultural develop

ment in the Santa Cruz Valley have been published. They are discussed 

here in order of publication. There have been others but those pre

sented here are most important. The first two were inspired by exca

vation and analysis of new data, Haury's (Haury and others 19!?0) work 

at Ventana Cave and DiPeso's (19!?6) at the Paloparado Ruin. Of the two 

most recent, one is a synthesis by Schroeder (1966) which is based on 

his own extensive knowledge of the Hohokam area and on published re

ports. The other, which is closely related to Schroeder's in concept, 

has been promulgated by DiPeso (1968a, 19&8b) as a result of excavation 

at the Casas Grandes Ruin. 

Each section begins with a summary of the author's ideas, is 

followed by an attempt to interpret the findings of this paper according 

to the interpretative scheme and concludes with a short critique of the 

results. The following chapter, 6, presents still another attempt at 

the interpretation of Hohokam cultural development. V/hile many of the 

ideas presented are similar to those already extant, or are reworked 

from them, they are based on a different theoretical orientation and 

are testable. 

153 
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Desert versus River Hohokam 

Summary 

Haury (Haury and others 19^0) provides a straightforward typ

ology based on different distributions of traits in two contiguous 

geographical regions. The River branch includes those people occupying 

the main river valleys in southern Arizona, primarily the Gila, Salt 

and Santa Cruz. The Desert branch includes most of the area of the 

Papago Reservation between Chuichu on the north and the International 

Line on the south, and between Ajo in the west and the Avra Valley in 

the east (Haury and others 19$0: 5i;7). 

As Haury (Haury and others 19f?0: 1I4.) points out "similarity in 

the majority of characteristics between the archaeology of Papagueria 

and that of the Gila Basin indicates a basic relationship between the 

people of these two areas. Papagueri'a must certainly be counted within 

the Hohokam domain. A few significant differences are observable, 

largely accounted for by environment." The differences are summarized 

in a list of traits for the period after A.D. 1000 as follows: 

River Branch Desert Branch 

Cremation Earth burial 
Red-on-buff pottery not Red-on-brown pottery, polished 
polished 

Redware, black interiors Redware, red interiors 
Full troughed metate, well Block metate, some shaping, not 
shaped troughed as a rule 

Great array of projectile Limited projectile point types, 
points, delicate workmanship few in number, workmanship 

inferior 
Well developed carved stone Carved stone weakly represented 
Few chopping, scraping, and Abundance of roughly chipped 
cutting tools chopping, scraping and cutting 

tools 
Slate palette Slate palette, little used 
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Stone and shell jewelry Stone and shell jewelry, rare 
abundant and elaborate and simple 

Figurine complex strong Figurines, rare 
Large-scale irrigation sys- Limited irrigation canals, 

terns, drawing water from designed to catch surface 
streams runoff 

Subsistence primarily agri- Subsistence primarily col-
culture lecting 

Heavy Salado intrusion after Little affected by Salado 
1300 

(Haury and others 195>0: 5U7) 

The River branch has temporal priority. Haury (Haury and others 

1900: 356-7) postulates that, "The River People drifted into the desert 

area and, after establishing themselves, their culture slowly degener

ated or its development was held in check because of the environmental 

restrictions.11 The divergence of Desert from River h'ohokam is placed 

around A.D. 800. The Desert-River distinction obtained as late as 

A.D. lljOO. 

Interpretation 

It is necessary to establish a rule according to which the 

Potrero Creek site may be classified in one or the other typological 

unit. The defining traits of the River and Desert Hohokam are poly-

thetic arrangements. According to the concept of polythetic grouping, 

entities are classified together if they have the greatest number of 

shared features. An entity possessing only one feature is not included 

within a group, nor is any single feature required for inclusion within 

a group (Sokal and Sneath 1963: 13-6). In short, if the trait inventory 

from the Potrero Creek site indicates that inclusion within either group 

is possible, the site should be assigned to that group with which it 

shares the greatest number of traits. 
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In Chapter 2 an attempt is made to reconstruct the subsistence 

base of the Potrero Creek site. Agriculture was practiced. But, the 

proportion of agricultural produce to wild plant resources and animal 

products is unknown. Faunal remains are abundant and it is established 

that the processing of either animal skins or plant food and food cook

ing were important activities at the site. Ditch irrigation techniques 

were not used at the site as far as is known at the present time. The 

site on the basis of this limited evidence seems to be more similar to 

Haury's Desert branch. 

It is concluded in Chapter 2 that the Potrero Creek site is more 

like Papagueria sites in the similarity of projectile point types and 

the small numbers of projectile points, in weakly represented carved 

stone and slate palettes, in abundant chipped stone implements such as 

scrapers and cutting tools, in rare and simple objects of personal 

adornment and in the lack of figurines. Burial patterns are also 

strikingly similar. On the basis of this evidence the Potrero Creek 

site should be classified in the Desert branch of the Hohokam. And if 

so, according to Haury's interpretation, the people who occupied the 

site were originally part of the main River Hohokam population that 

established itself off the river after which its "culture slowly degen

erated or its development was held in check because of the environmental 

restrictions." This interpretation corresponds most closely with my 

model of local population expansion. 

The results of the analyses in Chapters 3 and U have no parallel 

in previous archaeological work in southeastern Arizona. They focus on 
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the River branch during a period of time following the abandonment of 

the Potrero Greek site. Haury's typology and single interpretation of 

Desert branch development were never intended to apply to the problem 

of social organization and socio-cultural development of the River 

branch during the Classic period. Consequently the critique that 

follows is based on the adequacy of Haury's typology and his interpre

tation of Desert branch origins and development. 

Critique 

There are strong indications that Haury thought of the Desert 

Hohokam as a tribal grouping, similar to the contemporary Papago who 

live in the same area (Haury and others 1950: l£, £146-8). There seems 

to be a tendency to equate tribe and branch, Papago-Desert branch and 

Pima-River branch. It is unnecessary and misleading to contemplate 

this analogy. It implies that there were linguistic and other archae-

ological'ly intangible differences between the Desert and River branches. 

The typology", based as it is on differences in material culture and 

ecological context and adaptation, is useful without the analogy. 

Haury's model or interpretation that "River People drifted 

into the desert area and, after establishing themselves, their culture 

slowly degenerated or its development was held in check because of en

vironmental restrictions" (Haury and others 1950: 356-7) does not seem 

sufficient. First, the idea of drift as here expressed implies that 

groups closer to the point of division diverge less than those farthest 

from it, wherever any kind of contact is maintained. If the groups 

remain always contiguous there should be interaction. Through time 
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discontinuities in the transmission of learned behavior separate the 

groups farthest removed from the original behavioral patterns. 

The data from the Potrero Creek site do not fit this model. 

The site does not differ greatly from others as far removed as Valshni 

Village and Ventana Cave and yet is very different from the nearby 

Paloparado Ruin. It should share more features with the Paloparado Ruin. 

Second, the use of the word "degenerated" or the phrase "held 

in check because of environmental restrictions" suggests a view of the 

environmental limitations on cultural development that is not tenable 

(see Ferdon 1959) • It vrould be more profitable to undertake an inves

tigation into the effects of different levels of socio-cultural inte

gration on the material culture inventory. At greater levels of 

complexity there are more statuses that are not directly related to 

subsistence. Material concomitants such as elaborately carved stone 

objects as well as greater numbers of and more intricate personal orna

mentation often serve to validate the statuses. If it could be demon

strated that the differences between Desert and River branches relate 

to different levels of socio-cultural integration then the next step 

would be to evaluate to what extent the differences in social organi

zation are related to environmental potential. For example, what kind 

of social grouping is best suited to the resource base and the tech

niques employed in extracting subsistence. By elucidating the nature 

of social organization a gap between natural environmental potential 

and the degree of elaboration of material culture could be filled. 

Certainly Haury's heuristic typology presents some interesting 

problems for interpretation. The Potrero Creek site data sharpen the 
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focus somewhat, at least during the Colonial and Sedentary periods. His 

drift model is the only one presented in this chapter in which off-river 

groups are interpreted aa offshoots of the river population. The logi

cal structure of the model is not supported by the data from the Potrero 

Creek site, however. Schroeder (1966) and DiPeso (1956, 1968a, 1968b), 

by contrast, postulate an indigenous population that inhabited both the 

riverine and non-riverine areas. This population developed from the 

Cochise. During the Colonial period, a non-indigenous population emi

grated to, or a small group of traders gained control over, the Gila, 

Salt, Santa Cruz and San Pedro valleys and displaced or dominated the 

indigenous population. 

Hohokam Intrusion - Ootam Reassertion 

Summary 

DiPeso has presented a synthesis of prehistoric culture history 

in southern Arizona. His interpretative argument is based on the re

sults of excavations at the Paloparado Ruin. The material recovered 

is compared with material culture from other sites in the region. This 

DiPeso terms "Taxonomic Correlation of Cultures" (DiPeso 1956: 251). 

The interpretative strategy is simple: sites with material traits that 

are the same or similar are related culturally, are of one people. 

Shifts in the geographical distribution or temporal changes in the 

abundance of traits are interpreted as movements of people. In the 

interest of avoiding confusion, the review that follows presents only 

the main points. Many of the subtle bits of data interpretation that 

arise from the extensive comparisons among sites are not discussed. 
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Briefly the historical reconstruction is as follows (DiPeso 

1956: 251-68, 557-68). The Ootam were the indigenous people of Primeria 

Alta which includes at least the southern half of the middle Santa Cruz 

Valley (DiPeso 1956, Fig. 1). They differed from their predecessors, 

the San Pedro Cochise, chiefly in their use of plainware ceramics prior 

to A.D. O-hOO to 500. 

Between A.D. 500 to 900-1000, according to DiPeso1s chronology, 

decorated ceramics began to be used. Villages were located on terraces 

above the valley bottoms. Burial was by inhumation. And DiPeso assumes 

that subsistence vras gained primarily through hunting and gathering. 

This was "The Formative Ootam" period. DiPeso postulates (1956: 56l) 

that during the San Pedro Cochise, the nuclear family was the unit of 

social organization and that these combined into "kin group settlements" 

during the Formative period. 

The "Hohokam Intrusion" follows the Formative period. Between 

A.D. 900-1000 "changing climate as well as a great political and re

ligious upheaval caused a number of Mexican village groups to break up. 

Some of the people . . . such as the Hohokam, moved north into the less 

populated areas such as Pimeria Alta" (DiPeso 1956: 562). Although he 

does not explicitly state it, the implication is that the intrusion of 

the Hohokam was a forceful one. "These southern intruders established 

a primary settlement at Snaketown and apparently gained control of 

Pimeria Alta by setting up a colonial network of dependent villages" 

(DiPeso 1956: 259). 

The historical event, the takeover, was directed initially at 

the Gila Ootam. Thereafter the Gila-Salt area became the center from 
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which "traits apparently spread . . . down into the Santa Cruz and San 

Pedro river drainage where the Hohokam created sub-villages" (DiPeso 

1956: 26l). The Paloparado Ruin is interpreted as one such village. 

The idea of a Hohokam intrusion into Pimeria Alta is based on 

the appearance of numerous material traits that the Hohokam are sup

posed to have brought with them. These include large scale irrigation 

agriculture, new ceramic techniques, a whole array of new modes of orna

mentation and cremation instead of inhumation. DiPeso (1956: 261) also 

postulates a new social system "which would have included some sort of 

caste or class division," 

Incomplete dominance seems to have been the rule, as Hohokam 

traits are found in greatest concentration only in riverine sites, and 

in least concentration in the more isolated sites, like San Simon Vil

lage (Sayles 19^5) and the Gleeson site (Fulton and Tuthill 19i|0). 

Isolated Ootam communities in adjacent valleys "continued to exist and 

they borrowed only a few traits from the Hohokam." The Ootam groups 

"in direct contact with the Hohokam became absorbed into this new cul

tural complex" (DiPeso 1956: 260). There are other sites that appear 

to have had an intermediate status. The Hohokam hegemony ended, 

according to DiPeso's calculations, between A.D. 1250-1300. To quote 

him (1956: 557) "The Hohokam power was broken." 

The Ootam reasserted themselves. DiPeso's conception is one 

of an insurrection of the indigenous population in which the Hohokam 

were bodily driven from Pimeria Alta (DiPeso 1956: 26U-5). The Ootam 

of the "Reassertion" were little like the pre-Hohokam Ootam. They 



were the result of the fusion of two material culture complexes (or 

perhaps three, if one accepts fusion with Anasazi in eastern Arizona 

and western New Mexico). This notion of the fusion of material culture 

complexes somewhere in eastern Arizona and western New Mexico has been 

presented by DiPeso in summary form in Seminars in Archaeology: 1955 

(Wauchope 1956: 13-ii). 

The Reassertion period is dated from A.D. 1250-1300 to 1690. 

The villages were built over the previous Hohokam villages. Compounds 

and standing-wall adobe construction became common. Extended inhuma

tion and some cremation became the methods of burial. Elsewhere in 

the literature (Haury 19H5) these traits in combination with the occur

rence of Gila Polychrome pottery have been interpreted as an intrusion 

of the Salado people. But, the material manifestations of this period 

do not suggest the arrival of a new people (DiPeso 1956: 265). They 

suggest, instead, the return of the former occupants, even though their 

sojourn in the east had had modifying effects on the material culture 

assemblage. The Ootam of the Reassertion were the people encountered 

by Father Kino during his journeys through Pimeria Alta. 

Interpretation 

According to DiPeso's scheme and chronology the Potrero Creek 

site belongs to the period of Hohokam Intrusion but was not a site 

occupied by the intruders. Presumably the occupants of the Potrero 

Creek site were a Formative Ootam survival, not Hohokam. The analysis 

of "Upper Pima" burials from the Paloparado Ruin and of Tanque Verde 
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Red-on-brown pottery from archaeological sites in the Tucson Valley 

pertain to the period of Ootam reassertion. 

The Potrero Creek site, given its similarity with Papagueria 

sites, could be interpreted in only one way according to DiPeso's scheme. 

It would be placed in the Formative period (A.D. 500 to 900-1000) during 

which the occupants of the site, who had already begun using plainware, 

learned techniques of decoration. During the Hohokam Intrusion the site 

became one of those "isolated" Ootam communities that "continued to 

exist and . . . borrowed only a few traits from the Hohokam" (DiPeso 

19!?6: 26o). The occupants of the Potrero Creek site undoubtedly would 

have participated in the forceful eviction of the Hohokam. Consequently 

it is such indigenous groups who resettled the Paloparado Ruin. 

The analysis of the Paloparado Ruin burials and the Tanque Verde 

vessels belong to the period of Ootam Reassertion. Briefly, the results 

suggest that sites contained numerous social units without strong indi

cations that these were closely related. Organization within sites was 

heterogeneous. Subregional style zones (microtraditions) were also 

indicated suggesting homogeneous organization among sites within prox

imity to one another. DiPeso suggests that the Ootam of the Reassertion 

moved into the middle Santa Cruz Valley primarily from areas to the 

east. The coming together of diverse groups would account for the 

pattern of within-site heterogeneity. However, the pattern observed 

among sites would not be expected where people living at a great dis

tance converge on a new area. The pattern requires a relatively long 

period of in situ development. 
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A contextual criticism of DiPeso's The Upper Pima of San 

Cayetano del Tumacacori (1956) has been written by Schroeder (1957). 

The critical comments that follow are directed primarily at the method 

of "Taxonomic Correlation of Cultures" employed by DiPeso and at the 

explanatory inadequacy of his historical interpretation. 

Critique 

DiPeso's method of classifying material culture diverges from 

that traditionally followed by archaeologists. Extensive use is made 

of ethnographic sources on contemporary Indians of southern Arizona in 

order to give functional meaning to artifact classes. Often, objects 

that would have been described under separate categories such as stone, 

bone and shell in traditional reports, are placed together in functional 

classes. For example, projectile points and most other items of chipped 

stone or items used to produce chipped stone implements are described 

under warfare. As DiPeso (1956: 30) notes, such methods are "meant to 

emphasize the re-creation of the history of a people, and . . . deal 

with people wherever possible as well as with material objects and their 

uses.11 

Although there may be some quarrel, I think there are method

ological similarities in excavation technique, analysis and particu

larly in presentation of analysis results between DiPeso's work and 

what has been termed the "conjunctive approach" (Taylor 19l|8: 152-202). 

The over-all impression is that DiPeso was concerned with establishing 

the Paloparado Ruin within its cultural context, that is, the relation

ships and affinities of all cultural items from the site in order to 
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arrive at "a picture of the site and the life of its people that is his

toriography" (Taylor 19U8: 180). 

Unfortunately the sine qua non of the conjunctive approach seems 

to be more and more quantification. It does not follow, however, that 

a greater degree of analytic sophistication or understanding of past 

cultural systems derives from the proliferation of measurements. 

DiPeso's conclusions would have been much the same without the vast 

lists of measurements he compiled and without the use of full ethno-

graphic description to support functional classes. Furthermore, in his 

"Taxonomic Correlation of Culture," the.units of comparison are not re

lated to those described and richly quantified in the site report. 

The units of comparison on the regional level are traits, that 

is traditionally established categories of material culture. There is 

no harm in using these categories for comparison unless the relation

ship of the objects to behavior, that is as a patterned product of it, 

is forgotten. Such objects should not be compared as if they were 

ideal types. Methods of house construction, aspects of funerary ritual, 

items of personal adornment, subsistence activities among others cannot 

be treated as though the only factor influencing their presence or 

absence or context is a norm for making or doing them. DiPeso uses 

these things in comparisons as though there were a configuration of 

norms for doing things and that the configuration differed among sites 

primarily because ideational processes of the people at one site were 

different from the ideational processes of people from another site. 

He overlooks the possibility that the variations in material culture 
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may relate to differences in adaptation or social organization. As it 

often turns out the types that are used for comparison, to define "cul

tural relationships" and temporal sequences, may have little or no 

direct relevance to the adaptive behavior of the people involved. This 

normative approach generally allows two kinds of interpretation, his

toric and psychic (Binford 1965: 20U). 

It is perfectly acceptable as one kind of archaeological en

deavor to reconstruct the sequence of past events. I do not think that 

the way in which DiPeso uses material culture to reconstruct history 

is valid, however. The end product risks being a complete distortion 

of the real relationships among prehistoric cultural systems. What 

underlies DiPeso's use of these data are a series of cookbook-like 

rules about the way people might be expected to react in a given situ

ation. These are tantamount to "laws" that say in all situations of 

the type X, Y occurs if and only if one or another of these laws obtains. 

Therefore, it is possible to say that the trait inventory of the Tanque 

Verde and Tucson phases in the middle Santa Cruz Valley results from a 

violent overthrow of previous inhabitants of the area and their complete 

replacement. The law here states that if there is a marked change in 

a complex of culture traits, then a group of people (A) with a different 

culture has replaced another (B). The fallacy as Binford (1968b: 268-9) 

points out is that these "laws" of human behavior are really hypotheses 

that have never been tested. And until they have been tested they can

not be used to support archaeological interpretation of past history. 

I conclude, therefore, that while DiPeso's interpretative 

scheme may actually account for some of the analysis results presented 
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here it is not theoretically sound. Nor is it methodologically useful. 

As stated, it is not really testable. Furthermore, there are several 

alternatives which he does not mention. And, finally, although it may 

be a valid interpretation, it does not increase our understanding of 

the cultural processes that characterize the development of culture 

and society in the middle Santa Cruz Valley: it only describes events. 

Diffusion Through the Mechanism of Trading Families 

Summary 

Schroeder's (1966) interpretative synthesis is similar to 

DiPeso's in the kinds, and methods of using data. The results are 

somewhat different. Both maintain that the Colonial period manifesta

tions in southern Arizona are a product of migration of Mexican people 

into the area of the Gila and Salt Rivers. According to Schroeder, 

from this "heartland" a form of prehistoric mercantilism was carried 

out. People were transported in colonies to peripheral areas for the 

purpose of exploiting the new area. 

Schroeder's scheme is phrased in a formalized diffusion termi

nology. The Mexicans are believed to have been an organization or 

family of traders, pochteca, from the Tarascan region who came to the 

Gila-Salt drainage during the late phases of the Pioneer period and 

early phases of the Colonial period. They established themselves by 

conquering the indigenous group, termed "Hakataya" (Schroeder 1966: 

687). This kind of intrusion, in which a whole new trait complex is 

transported and then blended with the pattern of the indigenous group, 

is termed "pattern diffusion" (Schroeder 1966: 683). Once the Hohokam 
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had established themselves, their influence was felt throughout Arizona. 

"Regulated diffusion" is one form of this influence where there is an 

"exchange, adopted or adapted, of a trait complex (i.e., functionally 

related traits and ideas) through direction or instruction by the donor 

group, with the added implication of lengthy periodic visits of formal

ized trading expeditions from the donor culture" (Schroeder 1966: 683). 

This kind of diffusion is believed to have obtained between the Gila-

Salt area and the various branches of the Anasazi (Schroeder 1966, Fig. 

1), Another form of Hohokam influence is "unregulated diffusion" which 

involves "direct, but periodic, brief trade contacts between two or 

more cultures wherein varying amounts of a trait assemblage (i.e., cul

turally, but non-functionally related traits) are accepted by and/or 

are adapted to the culture of the recipient" (Schroeder 1966: 683)• 

These definitions provide the framework for interpretation of culture 

history in the Santa Cruz Valley. 

Sites in the Tucson region exhibit a trait complex that is 

characteristic of pattern diffusion suggesting that Hohokam traders 

subjugated local Hakataya. At the Paloparado Ruin there are Kohokam-

like traits in combination with indigenous traits. Consequently, un

regulated diffusion is called upon in order to interpret the site 

(Schroeder 1966: 69̂ -6). In other words, sites such as the Hodges 

site were Colonial outposts, but the Paloparado Ruin was not. The 

synthesis does not really include the Classic period. Not even the 

Sedentary period is considered, although elsewhere (Schroeder 1963) the 

Sedentary period is viewed as a continuation of the initial Hohokam 

expansion in Arizona. 
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Schroeder has worked out a rather elaborate reconstruction of 

culture and society among the Hohokam of the Colonial period. He pro

poses that ball court sites were centrally located trade centers. Here 

the "pochteca-like newcomers settled to insure themselves both secular 

and possibly ceremonial control over every community." Also, Schroeder 

conjectures that the ball courts and, by a rather elaborate comparison 

of questionably similar traits, great kivas in the north "may have 

served ... as a clearing house(s) for affairs of the new and in

digenous people (moiety beginning?) as well as for trade enterprises 

and population unit ceremonies" (Schroeder 1966: 699-700). 

Concomitant with this colonial expansion is the development of 

canal irrigation. Schroeder postulates that this development brought 

about the need for more centralized control. Also, basing his argument 

on the leisure time theory of the development of more complex socio-

cultural integration, he postulates greater craft specialization, per

haps even craft-guild organization, and the development of social 

stratification. Such archaeologically intangible aspects of culture 

as a value system, linguistic composition and a kinship terminology are 

thrown into the reconstruction (Schroeder 1966: 699-701). 

In sum, there is a point of major discontinuity in the culture 

trait complex in southern Arizona. Before A.D. 600 there is a local 

tradition, the Hakataya. It received some influences from Kesoamerica 

through unregulated diffusion (Schroeder 1965). After A.D. 600 a group 

of conquering Mexicans in the form of trading families established 

themselves bodily in central locations throughout southern Arizona. 
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From these they were able to exploit the local population and resources 

and expand into areas as far north as southern Colorado. 

Interpretation ^ 

Schroeder's interpretation applies to the Colonial period and, 

therefore, may be used to interpret the Potrero Creek site only. Ac

cording to Schroeder's scheme, the Paloparado Ruin, located approxi

mately Vy miles north of the Potrero Creek site, experienced only 

periodic, brief trade contacts with the Hohokam. The basic pre-Hohokam 

Hakataya pattern is strong. The Potrero Creelc site is different enough 

from the Paloparado Ruin to have been placed within Haury's Desert 

Hohokam category. In general, the site is most similar to the Hakataya 

pattern without the Mexican traits that Schroeder believes altered it 

during the Pioneer period (Schroeder 1965). The Potrero Creek site may 

be thought of in this interpretation as a site not even contacted by 

pochteca traders. The occupants must have had only limited and sporadic 

contact with communities like that at the Paloparado Ruin. 

Critique 

Above, under "Hohokam Intrusion - Ootam Reassertion," I criti

cize the use of trait comparisons in vihich material objects are treated 

as though there were no other factor influencing their presence or 

absence or context than a norm for making them. It is often assumed 

that the occupants of one site share a set.of norms and, therefore, the 
G 

objects produced'according to the norms may be compared to those from 

another site. Differences or similarities in the objects are reified 
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as differences or similarities in "people" occupying the sites. State

ments about the way objects appear to be interacting become statements 

about the behavior of people. For example, a replacement of objects 

indicates that one group of people has conquered another group and a 

mixed combination of two seemingly unrelated complexes of objects indi

cates a "blending" of people. While such statements may prove to be 

true, they are still untested propositions about the relationships be

tween material culture and human behavior. As such they should be used 

with the greatest caution in reconstructing culture history. 

Another important problem that is particularly apparent in 

Schroeder's thinking is the almost total disregard of the problem of 

cultural analogy versus cultural homology (Erasmus 1950). A good ex

ample is his interpretation of ball courts and great kivas, in which 

both are imagined to have had the same use, as intercommunity lodges 

within the context of a market center. The use, according to Schroeder 

derives from Hohokam pochteca influence (Schroeder 1966: 692-3). 

I would reject the interpretation of the Potrero Creek site 

offered above. It is plausible in light of the evidence as presented 

by Schroeder. But, I do not think the method and theory underlying the 

interpretation are valid. Nonetheless, the idea of the trading family 

as a mechanism to account for the distribution of material objects is 

imaginative and worth further investigation. Another recent use of the 

trading family mechanism is DiPeso's (1968a, 1968b). It is based on 

his excavation and analysis of the past 12 years at Casas Grandes in 

northern Chihuahua. 
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Periods of Economic and Religious Dominance 
Through the Mechanism of Trading Families 

Summary 

The most plausible use of the trading family as a mechanism of 

interaction and cultural development is that presented by DiPeso. The 

plausibility derives from the presence in quantity of the attributes of 

a trade center at the site of Casas Grandes. These include exclusive 

quarters for cotter workers, shell jewelers and other craft specialists, 

millions of shell from the Gulf of California and facilities for raising 

macaws and turkeys from which feathers were taken (DiPeso 1963a: 30). 

From this base broad interpretations of the development of culture in 

all of the Greater Southwest are advanced. 

During the range of time with which this paper is concerned, 

from approximately A.D, 700 to A.D. l5£0 (A.D. 900-1690 in DiPeso1s 

chronology), there were three periods of pochteca activity in southern 

Arizona. The first is linked with the cult of Tezcatlipoca among the 

Toltec of central Mexico. Some of the traits of the Hohokam of the 

Colonial and Sedentary periods are ascribed to the Toltec pochteca 

(DiPeso 1968b: 51). There is no suggestion of total dominance, but 

instead of a choice situation where the local population presumably 

accepted in "diverse combinations . . . these innovations." Snaketown 

is interpreted as a possible center of trade in turquoise (DiPeso 1963b: 

52). In this interpretation the Colonial and part of the Sedentary 

periods are compressed into the span of approximately 100 years from 

A.D. 900-1050. 
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After A.D. 1050 the site of Casas Grandes itself became involved 

in the trade activity. Again turquoise and, perhaps, serpentine, meer

schaum, slaves, skins, herbs and narcotics as well were sought (DiPeso 

1968a: 30). Macaw and parrot feathers as well as shell and other 

southern items seem to have been used in exchange. Quetzalcoatl cul-

tists are believed to have been behind this new outburst of trade 

activity which was concentrated east of the area exploited by the 

Tezcatlipoca group. The major activity out of Casas Grandes continued 

until A.D. 13U0 when the center collapsed. People and ways of life 

entirely different from those before the collapse followed it. Around 

A.D. 13U0 there was a decrease in production of trade items at sites 

like Snaketown (Sedentary period) possibly a result of competition and 

political unrest in Central Mexico which disrupted trade (DiPeso 1968b: 

52-U). 

The final period of prehistoric mercantilism began after the 

fall of Casas Grandes. The Aztec and their cults of Huitzilopochtli 

and Tlaloc are used to explain the emergence of new frontier centers. 

These developed when survivors of Casas Grandes' downfall moved else

where and in so doing brought about a shift in trade routes. As DiPeso 

(1968b: 55) points out: 

Resettlements . . . may be reflected in the increased activi
ties in the Rio Grande valley of New Mexico, and in the revamp
ing of the settlement pattern in the Gila-Salt drainage of 
central Arizona where, during the Civano Phase, a revitalized 
exploitation program may have been introduced from the Guasave, 
Sinaloa, area. 

The Civano phase is equivalent to the Tucson phase in the Tucson area. 
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This grand scheme deeply involves Kesoamerica in the cultural 

development of the Greater Southwest. Major developmental changes far 

to the north are initiated by economic, social and political events in 

Central >iexico. Unfortunately, DiPeso does not fully explore the effects 

of the periods of trading activity within the major subareas of the 

American Southwest. Therefore, interpretations of the development of 

culture in the Santa Cruz Valley must be extrapolated from the charac

terization of each period viithin a much larger geographical area. 

Interpretation 

During the Sedentary period, at least, there was one site 

located near Rillito, northwest of Tucson, with numerous red-on-buff 

ceramic similarities to the sites in the Gila-Salt area. Most other 

sites, including one on the opposite bank of the Santa Cruz River, con

tain locally made ceramics of the Rincon phase (Heyden 1970: 90). The 

red-on-buff site would be interpreted as an outpost of traders who came 

to reside in the Tucson area and who maintained ties with trade centers 

like Snaketown. 

Sites such as Potrero Creek are of indigenous origin and need 

never have had any direct contact with the Mexicans. It is doubtful 

that these people even participated in the trade. Since DiPeso directly 

ascribes the practice of cremation to the cult of Tezcatlipoca (1968b: 

£1-2), it may be suggested further that the occupants of the Potrero 

Creek site were not adherents of the cult. The cremations found there 

could be interpreted as the retrains of individuals who had become 

adherents of the Tezcatlipoca cult elsewhere. 
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Between A.D. 10$0 and 13U0 there was a reorientation of trading 

activity toward the east and north. Casas Grandes was the center. In 

the middle Santa Cruz Valley the Sedentary period was ending and the 

Classic period beginning. At the Paloparado Ruin there was a change 

in settlement pattern and mode of burial that previously was inter

preted by DiPeso as the Ootam Reassertion (see above). In Chapter 3 

of this paper inhumations from the Paloparado Ruin are investigated. 

Very little in DiPeso's published interpretation of trading family 

activities would account for the observations in Chapter 3. However, 
• 

there is an attempt to account for changes in settlement pattern during 

the Civano phase in the Gila-Salt area through the mechanism of the 

resettlement there of.groups that had abandoned Casas Grandes. But 

the addition of relatively small non-local population units to sites 

studied in Chapters 3 and H does not really account for any of the 

models suggested as interpretations of the data. 

Critique 

DiPeso's argument is strongest for the period between A.D. 1050 

and 13U0 when Casas Grandes was, by all indications, a true trade cen

ter from which trading groups might have worked toward the north. The 

earlier Toltec and the later Aztec trading family schemes are based on 

tenuous similarities among a few traits in Central Mexico and the 

American Southwest. My previous comments on the theory and actual 

methodology of trait comparison are applicable. 

There are no other criticisms of the concepts developed by 

DiPeso. They have not yet been fully presented in print. Further 
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documentation is awaited. Hopefully, more than trait lists will be used 

to expand the idea. In its present form the interpretation does not 

really deal with the social, economic or political consequences of the 

trading families in areas outside the Casas Grandes region (DiPeso 

/I9667 treats the problem of socio-political development at Casas 

Grandes). Such considerations are crucial to an understanding of cul

tural development in the middle Santa Cruz Valley. 

Conclusion 

Four major interpretations of the development of culture in 

southern Arizona are presented. One of these (Haury and others 19$0)  

is less developmental than it is a heuristic typology. Haury hypothe

sizes that the Desert branch of the Hohokam diverged from the River 

branch around A.D. .800. If so the River Hohokam must have undergone 

a period of prior in situ development. Otherwise an invading group 

that completely displaces local population over thousands of square 

miles or prior absence of population must be called upon in order to 

explain. The second two (DiPeso 195>6j Schroeder 1966) interpretations 

attempt to account for the Colonial and Sedentary pattern by bringing 

Mexicans into the Gila-Salt area. In the first instance the nature of 

the groups is not specified. The people are cast in the role of con-

querers. In the second, pochteca, or trading families, are the groups 

that achieve a control of central places but not of the peripheral 

areas. It is suggested that central sites do integrate a network of 

communities through the mechanism of an intercommunity lodge (either 

a ball court or a great kiva). 
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The fourth (DiPeso 1963a, 1968b) is by far the most comprehen

sive scheme yet devised. All parts of the Greater Southwest are tied 

to the socio-political exigencies of Central Mexico. As a grand scheme, 

it is at its most satisfying as an interpretation of developments during 

the Hohokam Sedentary and early Classic periods. But, since the idea 

has not been fully developed in print, it is difficult to aoply to 

problems in peripheral areas like the middle Santa Cruz Valley. 

All of the interpretations are based on trait distributions, 

and attempt to account for these in terms of the movement of people 

over long distances and the diffusion of ideas. Such explanations of 

the developnent of culture do not satisfactorily account for the find

ings of Chapters 2, 3 and U. These chapters deal primarily with social 

structure and organization. The descriptive models presented at the 

end of each chapter may be better understood in the context of other 

kinds of explanation of the development of society and culture during 

the Colonial, Sedentary and Classic periods. 

The model and hypotheses I present in Chapter 6 take the pro

cesses of cultural development in the middle Santa Cruz Valley as 

primarily indigenous phenomena. Some of the ideas have been antici

pated but not expanded upon by Julian D. Hayden (1970). Nor does Hayden 

provide test implications for the tests I see as crucial if there is to 

be more than a proliferation of interpretations such as those reviewed 

above. 
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MODEL AND HYPOTHESES 

In Chapter 1 the rationale for the scientific method employed 

in this paper is presented. I maintain that hypotheses developed 

through abduction from data have a better chance of being useful in the 

investigation of cultural processes than hypotheses without such a 

basis in data. Abduction requires that the terms used to explain a 

phenomenon be different than the terms used to describe it when it was 

first discovered. For instance, the properties of green color and a 

distinctive odor may have been used to describe the newly discovered 

compound chlorine. These same properties do not constitute, however, 

an explanation of what it is or how it becomes chlorine. Other terms 

such as the valence of its constituent elements might be needed to 

explain the phenomenon, chlorine. Abduction is the basic step in the 

inductive process. 

Sometimes hypotheses are taken from other disciplines or are 

manufactured almost a priori from a few isolated bits of data. Attempts 

to verify them ray demonstrate their validity. However, they often re

quire considerable revision when tested against the data from a specific 

geographic area. Also hypotheses may be borrowed from other anthro

pologists and expanded upon. A recent example is Leone's paper titled 

Economic Anthropology and Social Distance; Archaeological Evidence 

178 
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(1968). His interest is not primarily in the discovery of the cultural 

processes underlying cultural development in a given geographic area. 

Rather he seeks to experimentally confirm a generalization for which 

purpose the data from the prehistoric Kogollon appeared to be suitable. 

The hypotheses presented here could be generalized and experimentally 

tested in the same manner. 

Chapters 2, 3 and Ij contain the results of data analysis. At 

the end of each chapter descriptive models are presented that seem to 

account for the patterns observed in the distributions of data. Briefly 

they are for the Colonial and Sedentary periods (the Potrero Creek site 

analysis). 

1. Local population expansion in which less successful indigenous 

groups (the occupants of the Potrero Creek site) cannot or did not 

compete with an expansive, culturally dominant Hohokam population. 

2. Range budding in which the Potrero Creek site was a daughter 

community of the expanding Hohokam population. 

3. Differential participation in a Hohokam interaction sphere, 

where the occupants of the Potrero Creek site did not participate di

rectly and the occupants of the Paloparado Ruin did. 

lu Seasonal occupation in which the Potrero Creek site was a season

ally occupied locality. The social unit(s) occupying it were part of 

a larger community, perhaps occupying a larger site, such as the Palo

parado Ruin at another time of the year. 

Models for the Classic period (the Paloparado Ruin burials and 

Tanque Verde Red-on-brown pottery in the Tucson Basin) are: 
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1. Population convergence, where previously unrelated social units 

amalgamated or aggregated, would create a situation in which no social 

unit was very similar to another. 

2. Founder social units diverged culturally in time as a result 

of the failure to transmit learned behavior from generation to genera

tion completely intact. 

3. Female mobility would account for a pattern of stylistic hetero

geneity within sites and the existence of subregional style zones 

(microtraditions) in the Tucson Basin. 

U. Status where individuals of like status in burial areas were 

accorded the same kinds of grave goods would account for the few shared 

similarities among burial areas. 

Funerary ritual as capricious behavior would account for the 

lack of patterning observed in the placement of grave goods at the 

Paloparado Ruin. 

Existing schemes of cultural development in the Santa Cruz 

Valley are about culture history and not cultural processes. VJhile 

culture history may be a legitimate subject area for archaeological 

inquiry, the theory that underlies existing historical schemes does 

not seem to be sound. It is normative and generally leads to the in

terpretation of material culture ("trait") distributions in terms of a 

body of assumed lavis of human behavior. The resultant interpretative 

schemes are improbable history at best. I conclude that Haury's Desert-

River Hohokam distinction is useful. Also the suggestion by DiPeso, 

based on his Casas Grandes data, that trading families (or at least 
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some kind of trading organization previously unknown in the Greater 

Southwest) operated out. of that center from A.D. 105>0-13U0 is quite 

plausible. Both Haury's typology and DiPeso's new perspective on trade 

may be taken as information that should be included within any model 

that purports to explain Hohokam cultural development in the Santa Cruz 

Valley, 

A Processual Model 

Feedback Processes 

The model I am proposing is characterized by two kinds of pro

cesses. One of these is known as positive feedback, the other as nega

tive feedback. The first characterizes the Hohokam development of the 

Colonial, Sedentary and early Classic periods. The second begins to 

operate during the Classic period and is responsible for the late 

Classic period manifestation. 

Positive feedback may also be expressed as "deviation-

amplification." The objects in related systems interact with one an

other in such a way as to increase the effects of an initial (perhaps 

insignificant) deviation in one of the systems. This initial deviation 

is referred to as a "kick" (Maruyama 1963: I6I4). An example of such a 

process, where environmental and non-environmental systems interact is 

cited by Maruyama (1963: 168). 

Suppose that some mutants of a species can live at a lower tem
perature than the 'normal' individuals. Then the mutants may 
move to an environment which is colder. Further mutations 
occur. Some of the mutants are unfit for the low-temperature 
environment and die off. But some other mutants are able to 
live in a much colder climate than their parents. They move 
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to a still colder environment. The colder climate eliminates 
any nevi mutants that are unfit for colder climate. The 
'average' individuals of the survivors are then fit for cold 
climate. The chances of the species, or at least some members 
of the species, to move to a still colder environment are now 
greater than before. Thus the selection of, or accidental 
wandering into, a certain type of environment and the direc
tion of survivable mutations amplify each other. 

Negative feedback, a process that is related to positive feed

back in that both involve mutual causal relationships, may also be 

expressed as "deviation-counteracting." The objects in related systems 

interact with one another in such a way as to counterbalance the effects 

of an initial deviation in one of the systems (Karuyama 1963; Tustin 

1An example of a negative feedback process is the common thermo

stat and is described by Tustin (l$>£5: 11). 

A thermostat /is7 contrived so that as its reading goes above 
a chosen setting, the fuel supply to the furnace is progres
sively reduced, and, conversely, as its reading falls below 
that setting, the fuel flow is increased .... Not only 
does the reading of the thermometer depend on the warmth of 
the room, but the warmth of the room .also depends on the 
reading of the thermometer. The two quantities are interde
pendent. Each is a cause, and each an effect, of the other. 

The two processes described above underlie the Hohokam development in 

the middle Santa Cruz Valley. They establish the trajectory of linked 

environmental and socio-cultural systems. The model that is constructed 

around them explains hov? Hohokam culture in the middle Santa Cruz Valley 

developed. 

Types of Population Expansion 

I would suggest that the initial occupants of the Santa Cruz 

River Valley were emigrants from an expanding indigenous population 

occupying the Gila and Salt river valleys. In this model two types of 
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population expansion are envisioned. The first is "range expansion." 

It is defined by Hill (1963: 17) as: 

the gradual spreading of a population into more or less favor
able areas. It is not considered to be a purposeful or direc
tional expansion, but rather a random scattering of individuals, 
with no assurance of successful establishment in the new areas. 
These new areas are immediately adjacent to the originally 
occupied area, so that emigration over unfavorable terrain is 
not involved. 

This type of population expansion would characterize the developments 

in the Gila and Salt valleys prior to Colonial period occupation of 

the Santa Cruz River Valley. 

A second type of population expansion is termed "range budding." 

It is defined by Hill (1963: as a migration in which individuals 

or a group of a given population move not to adjacent territory but 

"emigrate some distance to find an unoccupied area." The Hohokam ex

pansion into the Santa Cruz Valley may not be a true case of range bud

ding, but, instead a continuation of range expansion. The reason for 

this uncertainty rests with the nature of the environment. In the model 

that follows two somewhat different environments are envisioned. The 

Gila and Salt rivers in prehistoric times were permanently flowing 

streams with considerable flow. The Santa Cruz River, on the contrary, 

had permanent flow only over part of its length (to just north of 

Tucson) and the flow was not great. These factors as well as the type 

of water control systems employed would affect the spacing of popula

tion units. In the Gila-Salt drainage closely spaced population units 

were possible. In the Santa Cruz Valley, especially along its lower 

course, such spacing may not have been possible. The moverrent of 
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people may actually have been more like range budding where an emigrant 

group moves some distance over uninhabitable territory to an unoccupied a 

area with no assurance that they will be able to establish themselves 

there. Once established in the Tucson Basin, for exanple, population 

may have spread by range expansion. 

Integration 

There are three prime candidates for the initial "kick" that 

began the process of population expansion and positive feedback in the 

Gila-Salt drainage during the Pioneer period. One of these is the 

knowledge of canal irrigation agriculture. Another is acquisition of 

improved varieties of maize and a third, the addition of new kinds of 

cultigens. None needs to have been developed locally. They may all 

have been introduced as objects from the cultural subsystem of the 

environmental system. Once the process had been initiated by one, 

the other two would operate independently to increase population. 

Population size should be weighed against the periodic scarcity 

of the most abundant resource exploited by the population. Bohrer (196?) 

has argued for a period of time later than that under consideration here, 

that agricultural insufficiency was balanced with intensified collection 

of Sahuaro cactus, mesquite and screwbean seeds. Possibly cultigens 

other than maize were initially acquired or accepted to cope with 

periods of insufficient maize crop. As population expanded it would 

eventually approach carrying capacity (defined by the abundance of the 

least plentiful resource, its distance from habitation sites and its 

ability to be preserved). This would provide the impetus 
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for accepting further* additions to the food inventory, or improved agri

cultural techniques such as non-maize' cultigens, improved strains of 

maize and expanded canal networks or even techniques for controlling 

previously unutilized water sources. 

Early in the development of the Hohokam the irrigation tech

nique for which water is drawn from a river by canals may have been 

introduced from outside their own cultural system, A logical sequence 

of events may have begun with this acceptance which provided an economic 

base sufficient for the existing population and more. The population 

overload, in turn, increased pressure for the acceptance of more types 

of cultigens and improved strains of maize as a means of coping with 

periodic insufficiency as a result of increased population and years 

of low rainfall. The long term result would be increased population, 

however. 

There is the possibility that deviation-amplification between 

population and irrigation alone would have been sufficient to create a 

situation of range expansion in the Gila-Salt area. A logical sequence 

for the development of irrigation techniques in the Gila and Salt 

valleys would begin with the development, through improvement and ex

pansion, of canal irrigation systems in which water is drawn from the 

rivers. The initial appearance of this type of irrigation is indicated 

by recent excavations at Snaketown (Haury 1967). The land exploitable 

by such means was filled by range expansion where ever larger areas 

along the river would be opened through the use of canals. As the land 

exploitable by such means was fully occupied, population units would 
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attempt to adapt the canal methods to streams with semipermanent or in

termittent water flow. At this point population may already have begun 

to establish itself along such tributary rivers as the Santa Cruz per

haps by a process of range budding followed by range expansion. For 

instance, the distance between the Gila River and Tucson may have been 

traversed initially. A final step in the sequence would include the 

developrent of runoff control measures, including storage reservoirs 

and ditches to direct flow rather than to catch and transport it. The 

use of all these techniques would enable population units to exploit 

a wide range of water sources. 

In sum, irrigation techniques, improved strains of maize and 

the addition of new cultigens are viewed as creating three loops in a 

positive feedback network in which all are linked to population. An 

initial "kick" from any one of the three would move population beyond 

carrying capacity and would activate any or all of the loops. They in 

turn would make further population overload possible v/hich would con

tinue to amplify the initial deviation. The net effect would be a 

spiral upward in size and outward in the geographic distribution of 

population. 

A land-intensive, irrigation agriculture, especially one in 

which water is drawn from a river, is the most efficient means of ex

ploiting a limited arable land area. It has the capability of support

ing a large number of people per unit of land. An expansive population 

carrying this technology with it would be ecologically dominant over a 

land-extensive form of subsistence technology, one, or example, in which 
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floodwater farming is practiced and in which there is a heavy reliance 

on hunted and gathered products. Such a land extensive subsistence base 

probably charactei'ized the pre-Hohokam occupants for the Santa Cruz 

Valley. They would have found it difficult to compete with a more 

numerous and ecologically dominant Hohokam. 

Since there are only limited artificial niches that can be 

created through the use of river and runoff irrigation agriculture (all 

land it not equally arable) a combination of range budding and range 

expansion would fill a large land area within a relatively short period 

of time. A group of pre-Hohokam inhabitants might be assimilated by 

the emigrants or might move to areas that could not be efficiently ex

ploited using the irrigation techniques practiced by the Hohokam. The 

latter alternative seems most likely given the ecological limitations 

of a land-intensive system. Competition in this model does not require 

violent confrontation. Expansion may not. have been predatory. If the 

pre-Hohokam inhabitants had followed a seasonal round, then they could 

have withdrawn to one of their off-river camps while the Hohokam pre

empted their land on the river. Groups dwelling far from the river, 

in Papagueria for example, never encountered the problem. 

There is a type of social organization that lends itself to the 

kind of expansion discussed above. A segmentary lineage (Sahlins 1961) 

or the descent groups that make up a ramage (Firth 1936; Sahlins 1958) 

are examples. All that is required is organization into segrrental 

groups, all of which acknowledge a common origin. Within an area de

limited by a canal or water control network, distribution of water from 
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a canal could be most efficiently bandied by social units all of which 

recognized a common ancestor and are related in a pyramidal structure 

through the ancestor. As the population of one segment of the whole 

increased, a new one wauld be formed. The arable land could be expanded 

by adding extra length to the existing canals. But, eventually expan

sion of the water control network would reach a level of diminishing 

returns. Peripheral units would then seek another locality at which 

they could tap into a water source in order to develop new land areas. 

The founder of a whole new supersegmental group would occupy a 

unique position. By virtue of its primacy, it could claim absolute 

right to all of the land. Any newly formed social unit would have 

usufruct by virtue of its relationship with the founder social unit. 

In other words, the Hohokam as a consequence of their particular kind 

of subsistence system and an increasing population were undergoing the 

initial steps of the development of a ranked society. 

I am not proposing a social organization based on ranking be

cause I think that irrigation agriculture requires it. Killon (1962) 

has demonstrated that no form of centralized authority structure is 

necessary where even complex multi-community irrigation is practiced. 

In the model as presented here, I suggest that the ranked society has 

not diverged greatly from an egalitarian base. But, most important, 

the ranked society idea lends itself to other aspects of the model. 

These are, for instance, the nature of Hohokam expansion, the interpre

tation of "ball-courts," the relationships that seem to exist between 

riverine and non-riverine sites and the articulation with a trading 
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organization unlike anything previously known in the American Southwest. 

During the initial period of the development of ranking, simple 

clear-cut differences in status and relatively few status positions 

might be expected (cf. Sahlins 1958: 6). Ranked societies differ very 

little from egalitarian societies. Fried (1967: 52) defines the basic 

criterion of the egalitarian society as the "social recognition of as 

many positions of valid status as there were individuals capable of 

filling them." The ranked society is defined as: 

one in which positions of valued status are somehow limited 
so that not all those of sufficient talent to occupy such 

statuses actually achieve them. Such a society may or may 
not be stratified .... Accumulation of signs of prestige 
does not convey any privileged claim to the strategic re
sources on which the society is based (Fried 1967: 109-10). 

The final sentence defines a stratified society and should be noted as 

I disagree with Schroeder (1966) who has suggested that Hohokam society 

was stratified. Ranking involves a much less complex social organiza

tion and one more flexible in the context of the expansion of the 

Hohokam discussed in the model. 

As it has been stated so far the model postulates expansion by 

fission of minimal social units such as lineages. Such groups, as they 

developed new land, may have become the nucleus of a locally expansive 

population unit and eventually the leading village of a cluster of re

lated villages. I would suggest that as village clusters become farther 

and farther removed from the Gila and Salt valleys, behavior and attri

bute classes reflecting behavior diverged from the original population 

in direct proportion to the distance. The phenomenon results from the 

effects of random sampling error where each new social unit, any one 
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of which may have become the nucleus of a new village cluster, possessed 

a behavioral pattern somewhat different than the one from which it 

diverged (Binford 1963). This expected pattern would have been reduced 

if interaction between contiguous communities were maintained through 

periodic gatherings at the village of the ranked social unit. Perhaps 

the "ball-courts" (if in fact they were used for that purpose /Ferdon 

19677) were the focus and are now the material manifestation of an in

tegrative mechanism such as a ceremonial that was carried out at sites 

where the structure is found. The ball-court may have been located in 

the village of the ranked social unit. 

The suggestion that trading families or some new form of trade 

enterprise operated in the American Southwest from a base at Casas 

Grandes between A.D. 10^0 and 13li0 (DiPeso 1968b) can be integrated 

with the preceding discussion. If the interpretation of the function 

of "ball-courts" is correct, there already existed an organization of 

Hohokam society suited for efficient communication. Furthermore, if 

the postulated ranked society is valid, there already existed an effi

cient network for the transportation of goods from peripheral sites. 

Ranked societies are usually accompanied by a mechanism of redistribu

tion (Service 19^2; Fried 1967). The leading village, by virtue of its 

prior claim to the land that it and related villages exploited, may 

have received goods from the related villages in the context of a re-

distributive system. The trading families would find it necessary and 

efficient to deal only with the leading or ranked villages. By doing 

so, they would also reinforce the position of that village and, in a 
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this fashion would have continued into the early Classic period. But 

it may have broken down first in the peripheral areas and later else

where as the trading families reduced or discontinued their activities. 

Population expansion continued into the Tanque Verde phase of 

the Classic period. By that time most available arable land was being 

utilized including sites such as Sabino Canyon Ruin and Whiptail Ruin 

in the bajada region of the Tucson Basin and the Tanque Verde sites in 

the Rincon Valley (Zabniser 1970), (see Fig. lU). At this time another 

set of inputs from the environment may have brought about alterations 

in the socio-cultural system but not as "kicks" that became amplified. 

Instead, they are objects of the environmental system that are poten

tially destructive of the socio-cultural system. The new inputs operate 

continuously, or are intermittent but persist, and must be counteracted 

if the socio-cultural system is to remain within adaptive limits. 

Two objects of the environmental system that may have altered 

their values are rainfall and population. A summer dominant rainfall 

pattern accompanied by sedementation and head-cutting of streams would 

have reduced the number of niches that could be exploited by irrigation 

techniques. Also, if unfavorable environmental conditions existed 

outside the area of main Hohokam expansion there would be pressure from 

groups in these areas on the Hohokam periphery. Arable land would be

come scarce. Consequently mechanisms of the socio-cultural system that 

could maximize the use of that which remained, would counteract the 

tendency to destruction. Such mechanisms include concentration of 
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population in the remaining favorable localities, development of tech

niques previously not utilized in order to increase production or store 

produce, the expansion of the resources base to include greater quanti

ties of wild food both plant and animal, culturally induced population 

control and mass emigration (Heape 1931). Increase in preoccupation 

with the supernatural and with ritual activities in an effort to appeal 

to the spirits of natural phenomena may be expected. Possibly the 

developmsnt of platform mounds as the focal point of ceremonial super

ceded the "ball-court" (cf. Ferdon 1967). Knowledge of the construction 

and function of such structures may have been acquired from the Casas 

Grandes based traders. Possibly it fit the organizational requirements 

of densely settled spatially confined communities better than the "ball-

courts" to which has been ascribed the function of intervillage inte

gration. Most of the responses are mechanisms of the socio-cultural 

system and do not require a complete overhaul of existing social 

organization. 

The Tucson phase of the Classic period represents the ultimate 

adjustment of the population of the middle Santa Cruz Valley. The 

peripheral areas were abandoned and population became concentrated in 

large densely settled sites wherever arable land was available. A 

different relationship between subsistence and settlement developed. 

The integrative devices of previous times, that is, the "ball-Court" 

and leading village were no longer important. • • 

Hayden (1970: 90) has presented an interpretation of Hohokam 

cultural development that parallels the one presented in this chapter, 
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in that an indigenous population expansion from the Gila River into 

tributary river valleys is postulated. However, neither explanation 

about how expansion was initiated nor mechanisms that would account for 

the nature of the emigration are provided. Furthermore, he suggests a 

Hohokan expansion in which the emigrants from the Gila and Salt area 

carried a distinct culture which they maintained while living amicably 

among a group of people already resident in the Santa Cruz Valley. The 

existence of two contemporary sites, one a "red-on-buff site," the 

other a "red-on-brown site" on opposite sides of the Santa Cruz River 

from one another near Rillito are used in support of the idea. Given 

the source of the data (a private collection) and no further information 

about the site, one is forced to accept the fact of non-local red-on-

buff ceramics, of carved shell and of figurines of Kexican cast at the 

site. Such items may be interpreted with equal validity within the 

context of the model I outline above. Finally, Hayden notes that there 

was a relocation of Hohokam sites at the end of the Sacaton phase and 

during the Santan phase (early Classic period). The results of the 

analysis in Chapter H also indicate spatial shifts within the Tucson 

Basin. The model presented above, based on the data of Chapter U, 

offers a potentially more productive approach to the question of site 

relocation. 

Conclusion 

In lieu of a conclusion, I shall point out how the processual 

model does or does not incorporate the descriptive models of earlier 

chapters. The analysis of the Potrero Creek site data resulted in four 
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models. Local population expansion would occur after the first Hohokam 

emigrants had established themselves in a founder community. Through 

range expansion the growth of the community into surrounding areas 

would proceed. The Potrero Creek site viould be interpreted as a com

munity of indigenous inhabitants v;ho may have lived on the river until 

the Hohokam emigration. Unable to compete they moved to a more marfinal 

environment exploitable only by less advanced agricultural techniques. 

The processual model does not permit the possibility that the 

Potrero Creek site was a community budded from the main Hohokam popula

tion. This descriptive model is similar to Maury's interpretation of 

Desert Hohokam origins. In Chapter £ I give arguments against such a 

model. Furthermore, there -is some doubt that Hohokam expansion was of 

the range budding type. 

Seasonal occupation is a remote possibility offered primarily 

because it cannot be dismissed where the data are equivocal. Whether 

a seasonal round was followed between two sites such as the Paloparado 

Ruin and the Potrero Creek site is even more difficult to ascertain. 

If so, a complex yearly change in behavior would have to be postulated. 

The rule of parsimony dictates the rejection of this model for the 

present. 

In the processual model I discuss the organizational mechanism 

of an interaction sphere which includes the existence of at least an 

incipient ranked society and the possibility that trading families 

based at Casas Grandes may have operated within this organization. 

The presence of Mexican "traits" in Hohokam sites during the Sedentary 
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and early Classic periods would be explained by such a mechanism. The 

near absence of such "traits" at sites like Potrero Creek may result 

from the fact that such sites were not part of the Hohokam socio

political organization. 

The results of the analysis of data from the Classic period 

suggest a number of descriptive models. Population convergence, where 

previously unrelated social units found themselves residing with one 

another would have created a pattern of behavioral heterogeneity. It 

is suggested that one response to objects in the environmental system 

that would tend to destroy the socio-cultural system is population con

vergence. More efficient exploitation of available arable land would 

be possible. In support of this interpretation are the relationships 

among data expressed by Canonical Variate 3, discussed in Chapter ij. 

There appear to be relationships between an early and a late Classic 

period site along each of two natural corridors, the Rillito Creek and 

the Santa Cruz River. The earlier sites are located down stream, the 

later sites up stream. This pattern would be anticipated if sedimenta

tion and stream head-cutting made irrigation agriculture increasingly 

difficult downstream. 

The Paloparado Ruin during the Classic period may have been 

resettled by groups from sites such as Potrero Creek, who moved into 

the proximity of a single site located along the river. Here riverine 

and non-riverine communities may have amalgamated in response to de

teriorating environmental conditions. As an alternative, the founder 

social unit model may apply. Conceivably the original occupants of 
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the Paloparado Ruin left it for a more advantageous location nearby. 

Since it is not certain how long the span of time between early and 

late occupations may have been (DiPeso, personal communication), there 

is the possibility that the site began to be utilized again by a dif

ferent group such as the one that once occupied the Potrero Creek site. 

In time new social units would develop from the founder and would 

diverge from it because there is discontinuity in the transmission of 

cultural behavior. Perhaps a combination of the founder and population 

convergence models is closer to the actual situation. 

A third model uses female mobility to interpret observations 

based on data from the Hodges site, Rabid Ruin and V/hiptail Ruin. 

Population expansion of the kind that accompanies the process of posi

tive feedback is dynamically stable and would allow the development of 

subregional style zones. As a result of random sampling error differ

ences in treating a design field would de.velop as each new social unit 

established itself at farther remove from its parent. Microtraditions 

would develop from this original social unit nucleus and would have 

geographic boundaries approximately coextensive with the maximum circu

lation of females who share the particular method of treating a design 

field. 

The results of the analysis of burials at the Paloparado Ruin 

indicate that perhaps individuals were accorded material goods at death 

as was befitting their status. The few observed similarities among 

burial areas may result from the like treatment of individuals of like 

status. The processual model does not deal with this problem as the 

subject matter of social structure is largely excluded from it. 
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Finally, the idea that patterns of grave goods placement reflect 

nothing except random behavior (individual whims, for example) is re

jected at the end of Chapter 3. The world ethnographic literature does 

not support the notion of funerary ritual as capricious behavior. This 

suggestion consequently is not included within the precessual model,, 

There are several hypotheses that can be derived from the pro-

cessual model. The outcome of tests of the hypotheses someday will 

provide the basis for refining the processual model and for generating 

more hypotheses. 

Hypotheses 

The method for presenting the following statements of covari

ation is that described by Hill (1970, I960). I use the same format 

in Chapter 2 where propositions about the activity structure of the 

Potrero Creek site are presented. Here alternatives to the hypotheses 

are stated. Also only test implications are stated; the procedure 

used to test them is already well illustrated in Chapter 2 and by Hill 

(1968). 

I had planned to carry out the tests of some of the implica

tions stated here. But on examining existing published data I find 

that no test can be satisfactorily completed. Perhaps a re-examination 

of site collections and survey records would be profitable. 

Hypothesis 1; Expansion of a Ranked Society 

The first hypothesis states that if the emigrant Hohokam popu

lation was ranked, then one village in each cluster of villages would 
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form the nucleus and become the ranking member of an intervillage clus

ter that is similar, in terms of social organization, the parent 

cluster. One alternative to this hypothesis is that the social organi

zation of a village cluster does not duplicate that of the parent 

cluster. A second alternative is that the emigrant Hohokam society was 

not ranked. If the first hypothesis is true, then tests of the follow-
i 

ing implications would verify it. 

1. The ranked villages may have contained a "ball-court" or some 

other structure where intercommunity dances, or competitions, or cere

monials were held. 

2. There should be residences of high status individuals or 

families in the ranked village. The residences may be obvious for 

their large size or for their position in the village relative to 

other structures. 

3. There should be evidence (insignia of rank) localized within 

social unit residence areas, that there were differences in status 

among the resident social units. This evidence may occur in such a 

way as to differentiate one ranked village from another as well. 

U. There should be evidence in the quantity and exotic kinds of 

associated items that certain cremations, in the leading village pri

marily, are the remains of individuals of high status. 

5. Exotic craft specialization may be found localized within cer

tain social units. These craft specialist social units may occur in 

the ranked village or in affiliated villages. 
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6. If redistribution were part of the organizational network, a 

disproportionately large number of storage facilities may be found with

in the ranked village. 

7. Ceremonial paraphernalia, if found, should be located within 

the residential precincts of the high status social unit. 

8. It should be discovered that most, perhaps all, of the social 

units resident in the affiliated villages were not composed of high 

status individuals, 

9. The organization of coresident social units should be the same 

in all villages of a village cluster, except the ranked village. 

10. The differences between the leading village and other villages 

in a cluster should be apparent only in status related items. 

11. There should be evidence, not based on patterns of intermarriage, 

that distinct clusters of villages interacted more frequently with one 

specific ranked village than with any other. These would most likely 

be in proximity to the ranked village„ 

12. The ranked systems of the most recently established village 

clusters in unexploited ecologic zones should duplicate the parent 

village cluster in all criteria established above. 

13. Village clusters are construed here as socially self-contained 

units, the members of which interact through a central place, the ranked 

village. It is unlikely that interaction with the indigenous occupants 

of the Santa Cruz Valley who had not been assimilated by the Kohokam 

would have been sustained. There should be little or no evidence of 

interaction between the two groups. 
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llu Evidence of interaction through the mechanism of trading fami

lies should appear predominantly in the communities where evidence of 

ranking is most pronounced. 

To summarize, the first hypothesis explains how the Hohokam 

population expanded. Given organization according to principles of 

ranking interaction with the indigenous inhabitants of the Santa Cruz 

Valley would have been minimal. Specialized trade could be carried on 

from leading village to leading village without ever involving all 

villages of a cluster much less those outside of the cluster. In short 

the hypothesis of a ranked society explains the events incorporated 

within the first and third descriptive models that are generated by the 

Potrero Creek site analysis (see page 179 )• 

Hypothesis 2; The Hanked Society and Social Distance 

If population expansion occurs in the presence of an intervil-

lage organization based on the principles of ranking, then the social 

distance between village clusters and among villages in each cluster 

will not be great. One alternative to this hypothesis is that there 

is an increase in social distance between village clusters where expan

sion occurs in the presence of an intervillage organization based on 

the principles of ranking, A second alternative is that no relation

ship at all obtains between population expansion where there is an 

intervillage organization based on the principles of ranking and social 

distance. If the hypothesis is valid, then tests of the following im

plications would help confirm it. 
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1. There should be painted potterjr style zones within which there 

is a tendency for a certain set of painted design attributes to recur 

more frequently than they do in similarly defined zones elsewhere. 

Other types of ceramics, for example, redv/are, corrugated pottery and 

rims of certain types, might serve in the analysis as well. 

2. There should be evidence of stylistic continuity through time 

within pottery style zones. 

3. The pottery style zone should correspond with a village cluster 

defined on independent grounds. 

U. The amount of interaction between or among sites may be measured 

as the amount of stylistic vairiability. Where interaction is consider

able and, therefore, social distance is reduced, the number of attri

butes represented on artifacts should be great and the proportion of 

each attribute should be approximately the same (cf. Whallon 1968J 

Leone 1968). 

It is assumed that females are the potters. Interaction among 

villages would be expressed in pottery style if post-marital residence 

rules moved females or if the ceremonial at the leading village of a 

cluster brought them together. There should be evidence of virilocal 

post-marital residence rules or of the congregation of females at the 

leading village, perhaps including a kind of informal internal market 

system. 

6. There may be evidence of female mobility between contiguous 

village clusters. 

7. If trading families utilized the leading village as focal point 

of operations of a wide area pottery may have been distributed along 
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with other items. Such wide-spread exchange would increase the input 

of new design possibilities and reduce any tendency to atomism. There 

may be evidence that one mechanism of interaction was the trading 

family. 

8. There should be interchange of numerous items of material cul

ture among sites of a village cluster and between village clusters. 

Such interchanges would be detected perhaps through specialized geo-

chemical analyses. Pottery sherd temper might also be a useful indice. 

9. There should be evidence of the contagious expansion of a vil

lage cluster within a circumscribed environment (Allee and others 19h9'• 

393). This might be a drainage system where runoff control is practiced 

or a favorable gradient in a stream where canal irrigation is possible. 

10. There may be evidence in terms of functionally specific areas 

that village clusters (villages related by their expansion) cooperated 

in certain task performance activities. Such cooperation would de

crease social distance. 

The second hypothesis follows logically from the first and 

would help confirm the existence of a ranked society. No egalitarian 

social organization would produce the kind of homogeneity specified by 

this hypothesis except perhaps vihere population for an entire region 

is concentrated in a single community. Such does not seem to have been 

the case during the Colonial, Sedentary ana early Classic periods, how

ever. In the presence of female mobility (a model derived from the 

Tanaue Verde Red-on-brown vessel analysis) the first and second hy

potheses would account for the development of microtraditions that 
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seem to have existed in the early Classic period. These may have been 

manifest even after the breakdown of a social organization based on 

ranking, especially if female mobility obtained. 

Hypothesis 3: Ecologic Adjustment and the Dynamically 

Stable System Restored 

The two previous hypotheses relate to aspects of Hohokam cul

tural development during the Colonial and Sedentary periods. The third 

and final hypothesis explains developments of the Classic period. It 

states that if there is a deterioration in the relationship between en

vironmental and socio-cultural systems, then the initial response of 

the socio-cultural system is an adjustment of existing systems in order 

to continue the same or similar adaptation. In other words, adjust

ments and not totally new adaptations are the initial response of a 

dynamically stable socio-cultural system to environmental degradation. 

A coupled environmental and socio-cultural system tend to remain in the 

same trajectory, but the objects that interact to keep it there change. 

An alternative to this hypothesis is that environmental degradation 

frequently does result in a new adaptation. Another alternative states 

that there is no relationship between environmental degradation and 

changes in the socio-cultural system in the Tucson Basin. If the first 

hypothesis stated above is valid then the following kinds of informa

tion would help confirm it. 

1. There may be geological evidence of stream head-cutting, such 

as vertical and lateral channel trenching (Schoenwetter and Dittert 
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1968: Uh). This phenomenon would change the level and rate of flow of 

water and pei'haps make canal irrigation unreliable and, thereby, reduce 

the quantity of arable land. 

2. There may be palynological evidence such as high compositae and 

low arboreal pollen counts suggesting a summer dominant rainfall pattern 

which might account for stream head-cutting. I follow Schoenwetter and 

Dittert (1968) and Bennett (personal communication) in accepting such 

palynological evidence as indicative of rainfall periodicity. 

3. There may be evidence of an increased dependence on gathered 

plant products. Increases in wild plant food pollen in areas where 

plant foods were milled might be expected. 

h. There may be an increase in dependence on hunted products. 

Increase in faunal remains would be expected. 

5. There should be evidence of an increase in variety of a wider 

range of tool types related to hunting and gathering (based on the 

reasoning of Plog cited in Leone 1$>68). 

6. There may be evidence of periods of overproduction of agricul

tural resources as overplanting may have been practiced in order to 

compensate for potentially bad years. The good years would then be 

years of superabundance. 

7. There may be evidence of an increase in storage facilities in 

order to contain the produce of superabundant years,, 

8. There should be evidence of. the geographic relocation of social 

units. 
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9. There should be geologic evidence supported by cultural chron

ology that sites downstream were abandoned first and that at least some 

of the population moved upstream. 

10. There should be evidence that population concentrated in large 

densely settled villages. 

lie The locations of dense settlements should be correlated with 

the locations of the arable land most favorable to agriculture. 

12. There may be evidence of increased interaction among males at 

the larger sites as they take on a more important role as hunters. 

Specialization in the production of and .intrasite distribution of items 

related to hunting activities may be one manifestation of such cooper

ation. 

13. There may be evidence of increased ritual preoccupation with 

fertility. 

111. There may be stylistic evidence that ritual activities had an 

integrative function. 

1S>. Ritual activities may have become centered on a specialized 

structure, such as a platform mound. 

16. There may be evidence of increased numbers of a non-local popu

lation settling on the periphery making exploitation of the area impos

sible. 

The third hypothesis would explain the tendency for population 

to aggregate and for the lack of relatedness among social units at a 

site. Shifts in population might produce either or both of the situa

tions expressed by the first and second models that related from the 



analysis of burial data from the Paloparado Ruin and of painted vessels 

from five sites in the Tucson Basin (see page l8o). Such shifts are 

adjustive mechanisms that minimize the amount of cultural change a 

society must undergo in response to environmental degradation. The 

strategy is one of transplanting a lifeway rather than transforming it. 

Hypothesis 3 as a Generalization about Cultural Development 

I would like to point out that the third hypothesis has poten

tial as a more widely applicable general statement of one process of 

culture change. It expresses a consistent relationship between change 

in the state of the environment and the conservative adjustments 

societies make in response. A more generalized version would read, a 

cultural system's transformation, in response to a linked environmental 

system's degradation, occurs only through a series of minor adjustments. 

The only alternative is destruction of the cultural system. There is 

no total transformation where one adaptation is immediately discarded 

and a new one adopted. Cultural adaptation is a conservative process. 

The criticism that the generalization is already established 

fact is unfounded as there is no study, to my knowledge, in which such 

a generalization has been cross-culturally tested. Nor is it too 

general, even though the statement minus the word cultural would be 

applicable to any population of organisms. A confirmed generalization 

of this sort would have predictive value in any future encounter with 

societies undergoing a similar process of change. 

Some examples of this generalization documented by archaeolo

gical evidence are known in the American Southwest from the Hogollon 
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(Longacre 1966, 1970; Hill 1966) and the Anasaai (Schoenwetter and Eddy 

196U; Schoenwetter and Dittert 1963). The trend in both areas began 

with environmental degradation, that is, summer dominant rain and a 

shortened growing season. In response population aggregated into larger 

communities. Intersite and perhaps intrasite integrative mechanisms 

became important. At the same time the basic social organization re

mained stable and agriculture continued to be the most important food 

source. A further possible archaeologically documented instance of the 

generalization is Deetz's study of stylistic change in Arikara ceramics 

(I96p). Change induced by the'environment, for example, lack of wood, 

disease, trade and war with the Dakotas produced a response that in

cluded population movement 'and a change in social structure all very 

gradually over a period of approximately one hundred years. 

The reward of experimental attempts to test the hypothesis and 

generalization presented here would be an advance in our understanding 

of the cultural processes of stability and change. 



APPENDIX A 

A MATERIAL CULTURE INVENTORY OF THE POTRERO CREEK SITE 

Chapter 2 is a preliminary report of excavations and results of 

analysis at the Potrero Creek site (Arizona EE:9:£3). Some data were 

either excluded for lack of sufficient quantity for use in the distri

butional studies reported here or were presented in only one or two of 

their many forms, for example, quantity and size of sherds but not 

form. Nowhere was a complete description of material culture included. 

These omissions do not mean that the data do not exist. I am in the 

process of preparing a complete descriptive report on these data. Raw 

counts and field records are presently available in the files of the 

Arizona State Museum. The final descriptive report will contain quanti

tative tabulations and qualitative descriptions of the following cate

gories of material culture. 

Architecture (plan and pro- Stone: pecked (continued) 
line drawings) Kortars 

Pestles 
Non-architectural features "Rubbing stones" 

Stone Vessels 
Stone: chipped Axes 
Projectile points 
Knives Stone: other 
Scrapers Hoes 
Core Implements Whetstones 
Hammerstones Objects of uncertain classi-
Debitage fication 

Stone: pecked Bone and horn 
Metates Awls 
llanos Antler Flakers 
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Items of personal adorn
ment: shell 
Beads 
Pendants 
Bracelets 
Rings 
Eccentric forms 

Items of personal adorn
ment: stone 
Beads 
Pendants 
Palettes 
Minerals and Pigments 

Ceramics 
Plainwares 
Ramanote Plain, Faloparado 
Plain, Wingfield Plain, 
Gila Plain, Rillito-Rincon 
Plain, Trincheras Plain 

Redwares 
Vahki Red, Valshni Red, 
Rincon Red 

Red-on-gray and Red-on-buff 
wares 
Sweetwater Red-on-gray 
Snaketown Red-on-buff 
Gila Butte Red-on-buff 
Santa Cruz Red-on-buff 

Red-on-brown wares 
Rillito Red-on-brown 
Rincon Red-on-brown 
Tanque Verde Red-on-brown 
Red-on-black variety 

Purple-on-red wares 
Trincheras Purple-on-red, 
specular variety 
Trincheras Purpie-on-red, 
non-specular variety 
Trincheras Purple-on-red, 
non-specular with white 
variety 
Trincheras Polychrome 
Nogales Polychrome 

Purple-on-red wares 
(continued) 
The range of design of 
the above has been fully 
illustrated 

Unidentified and other cate
gories 
(All pottery sherds were 
analyzed according to type, 
form, vessel size and 
plainwares according to 
color as well.) 

Whole vessels 
Worked sherds 
Local plainware rim forms 
Eccentric ceramic objects 

Burials 
Orientation and position 
Descriptions of pit and of 
grave goods. 
Metric and non-metric 
analysis report on all but 
one missing burial (3£) 
(3G) by Larry E. Hanire, on 
file in the Osteology Labo
ratory, the Arizona State 
Museum 

Pollen analysis 
A report on seven samples 
analyzed by Peter S. 
Bennett, on file in the 
Arizona State Museum 

Almost all aspects of material culture have already been fully 

illustrated. 



APPEKDIX B 

STATISTICAL TREATMENT OF TrE PALOPARADO BURIALS 

by 

David P. Adam 

The data for the Paloparado Ruin were derived from the arti

facts associated vith 19U burials, which viere grouped into six burial 

areas located in six architecturally defined compounds. For each 

burial, 12 attributes or variables were recorded as being present, 

absent or unobservable. The proportion of the burials within each 

burial area which contained a given attribute was then computed as 

% present = " X 100 

(# present + ft absent) 

The unobservable variables within each burial thus did not contribute 

to the value of the data element for the burial area. 

Once the proportions of the attributes present in the various 

burial areas were calculated, they were subjected to a centering trans

formation (Orloci 1967j Adam 1970). Each data element was expressed 

as the departure of the observed proportion from the expected propor

tion taken over all groups. Data subjected to the centering trans

formation are referred to as "standardized data" in the text. "Non-

standardized data" are raw data that have not been subjected to the 

centering transformation. 

210 



211 

Both kinds of data were subjected to a principal component 

analysis which compared burial areas to each other, using the program 

EKD03M of the UCLA Biomedical Computer Programs series (Dixon 1968), 

and to a mean-linkage cluster analysis using a program written for the 

CDC 6U00 computer at The University of Arizona Computer Center (Adam 

1970; Sokal and Sneath 1963). 

The principal component analysis of the burial areas is equiv

alent to running a canonical analysis on the individual burials, but 

no program capable of accounting for missing data (unobservables) was 

available for canonical analysis. 

Further discussion of these methods may be found in Adam (1970), 

as well as in standard multivariate statistical texts. 



APPENDIX C 

STATISTICAL TREATMENT OF THE DESIGN AND FORMAL 

ATTRIBUTES ON TANQUE VERDE RED-ON-BROWN VESSELS 

FROM THE TUCSON BASIN 

by 

David P. Adam 

For this analysis, 70 attributes were recorded as either present 

(+1) or absent (0) for vessels from five sites in the Tucson Basin. For 

the purpose of this analysis, these were considered to be measurements 

on a ratio scale. 

The data were then processed using the stepv/ise discriminant 

analysis/canonical analysis program BND07M of the UCLA Biomedical Com

puter Programs series (Dixon 1968). 

One assumption which is made in discriminant analysis is that 

the variance-covariance matrices of the separate groups (sites) are 

equal. We have not tested this assumption, but have relied upon the 

results of the analysis as an empirical test as to whether the data 

can be effectively analyzed using this method. The results show that 

the various sites can be successfully separated on the basis of the 

design elements on pottery vessels found at each site. This success 

indicates that discriminant analysis and canonical analysis may be 

applied usefully to presence-absence data of this sort. 
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