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ABSTRACT 

This dissertation is an inquiry into the nature of economic ex

change in preindustrial societies. The inquiry proceeds from a general 

theoretic level through the development of a methodology for studying 

prehistoric exchange systems to a case study of prehistoric exchange at 

the Formative site of Chalcatzingo, Morelos, Mexico. The anthropomor

phic figurines provided the vehicle through which the patterns of prehis

toric exchange were studied. The excavations that provided the figurines 

were conducted during the 1972 and 1973 field seasons of the University 

of Illinois' Chalcatzingo project directed by Dr. David C. Grove. 

The work is organized into four chapters. The first chapter is 

an inquiry into the nature of economic behavior. The theoretical work of 

both anthropologists and economists is considered in an attempt to de

rive general principles of economic behavior whose validity is not af

fected by time, space, or the level of sociocultural integration achieved 

by a society. 

The second chapter examines the nature of the societies which 

occupied the highlands of Mesoamerica during the Formative period. The 

inquiry attempts to characterize the level of integration achieved by 

these societies in order to make an accurate prediction of the nature of 

their economic systems. The chapter concludes with the formulation of 

an hypothesis concerning the nature of economic interaction during the 

Formative period in the mesoamerican highlands. The hypothesis states 
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that two-way exchange between the elite and non-elite segments of the 

societies can be expected to dominate their economic systems. 

Chapter 3 presents the statistical manipulations that were per

formed on the Chalcatzingo figurine data. The manipulations were car

ried out to test the two-way exchange model of Formative economics in 

the context of a prehistoric community. Tables supplementing the dis

cussion are found in the appendices. Appendix A contains the descrip

tive material on the figurines and Appendix B contains the tabular data 

on the statistical manipulations. 

The final chapter presents the interpretation of statistical tests. 

These tests demonstrate that there was a two-way exchange between the 

elite and non-elite segments of the prehistoric community at Chalcat

zingo. The temporal variability in the patterns of exchange is also pre

sented. The study concludes with an assessment of the potential for 

future research in the area of prehistoric exchange with particular atten

tion to the mesoamerican Formative. 



CHAPTER 1 

GENERAL ECONOMIC THEORY 

The key word "prehistoric" in the title of this dissertation cor

rectly indicates that this study is archaeological. I must stress this 

point at this time because many pages separate this introduction from 

the next mention of prehistory. This somewhat curious fact results from 

my own view of what archaeology is and what archaeologists ought to do. 

For me, archaeology is the study of human behavior through the eviden

tiary vehicle of man's material culture. By this terse characterization 

I mean that the people who made the material items we study need not be 

dead and that they may have provided many other methods of studying 

their behavior patterns or they may even be contemporary members of the 

archaeologist's own society. 

I must also stress another implication of the stand I have taken. 

Archaeologists do not study human societies, living or dead. They study 

(or ought to study) human behavior. When an archaeologist states that 

he is about to engage in societal reconstruction, he really means that he 

is about to reconstruct some limited aspect of that society's patterned 

behavior. To claim more is grandiose and hardly supported by any of the 

profession's accomplishments. Working within this basic frame of in

quiry, it remains possible to strive for more distant and elusive goals. 

We can hope that each of our limited reconstructions is providing a part 

of the base for true generalization for the formulation and codification of 

1 



general laws of human behavior. I certainly hope that this study makes 

such a contribution to general anthropology and I remain stubborn in my 

belief that general anthropology actually exists. The foregoing state

ments contain the game's ground rules. I must now provide the program 

and introduce the players. 

The limited aspect of human behavior studied here is economic 

organization. Even that limitation leaves a far broader field than one 

study can handle, sol have limited myself to one aspect of economic be

havior, exchange. This study is an attempt to reconstruct the system of 

exchange that was in operation in the prehistoric mesoamerican commun

ity of Chalcatzingo, located in the western Mexican state of Morelos, 

about 2 km from the modern community of the same name. The site was 

occupied in the Early and Middle Formative time periods, roughly from 

1200 B.C. to A.D. 400. The occupation continued into Late Formative 

and Classic times, but those periods are not considered in this study. 

The fact that this particular prehistoric community is the object 

of the study is largely accidental and the methods and theory used could 

have been applied to any complex community in nearly any region with 

equal success. Chalcatzingo is not the object of this inquiry nor are the 

items of that community's material culture that were examined and ana

lyzed. The study of prehistoric exchange is the object here, first as a 

theoretical problem, secondly as a methodological problem, and only 

incidentally as a contribution to our knowledge of mesoamerican archae

ology. While I recognize a professional obligation to give more general 

archaeological consideration to the prehistoric remains studied, that ob

ligation will be discharged elsewhere in a work aimed directly toward 
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description and comparison. These further treatments are needed to make 

the materials studied available to other scholars with other interests, but 

they would detract from the goals of the present analysis. 

The organization of the dissertation very clearly reflects the 

order of priorities just set out. The main thrust of this first chapter is a 

consideration of the economy as a general theoretical problem. This 

discussion is crucial to the rest of the inquiry because there is no cod

ified body of economic theory that could be simply imposed onto this 

analysis. The problem of generating such a general theory will be clari

fied and partially solved in the course of the first chapter. 

While the theoretical discussion has no ties in time or space, 

the discussion in the second chapter enters those dimensions by plac

ing the Formative societies of Highland Mesoamerica into the general 

frame of human societal development. The prehistoric community of 

Chalcatzingo will be placed as a member of the group of Formative meso-

american societies, and some indication of its probable structure will be 

given. At the end of that discussion, it will be possible to hypothesize 

the form that economic eschange took at Chalcatzingo and to specify the 

general method for testing that hypothesis. At that point, the actual 

data base of the study will be brought into the discussion. The data 

base is the Early and Middle Formative anthropomorphic figurines that 

were recovered in the excavations at Chalcatzingo. The testing of the 

hypothesis about exchange involves examining the patterning and distri

bution of figurine variability over the site. 

The third chapter will set up the test of the hypothesis. In that 

chapter, I will detail how the figurines were observed and how the 



observations were refined to serve the needs of the study. That third 

chapter will also contain a set of brdging arguments that tie the statis

tical manipulations used in the study to the archaeological nature of the 

phenomena observed and the behavioral nature of the institution under 

study. 

The fourth chapter will present the test of the hypothesis and 

my evaluation of it. In many ways, this final chapter is highly anticli-

matic. Most of the method and theory will have been fully considered 

before that point is reached, and what some may believe should be the 

high point of the analysis will only be the presentation of the results of 

some statistical manipulations, their evaluation, and any modification 

of the original hypothesis deemed necessary. It is my belief that while 

this may be bad drama, it is sound science. 

These are the study's goals and the author's view of how they 

are to be reached. Given these considerations, it should be clear why 

this is an archaeological study that downplays both the site excavated 

and the artifacts studied. Neither that site nor those artifacts are the 

objects of the study. In my own view, the site could have remained un

named and the artifacts undescribed. Only their formal properties im

pinge on the study, not their particular nature. Since this would have 

carried matters to the absurd, the site has been identified and a descrip 

tive appendix (Appendix A) has been provided for those who wish an ac

quaintance with the figures that provided the data base. There is one 

more general point on organization. Chapter 3 and 4 make heavy use of 

tables. The tables for those two chapters have been brought together in

to Appendix B, since their inclusion in the text would have seriously 
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disrupted the flow. Chapter 1 uses only a very few short tables and 

these have been included in the text. 

The study as a whole has now been introduced, and it is now 

time to open the theoretical discussion. As stated above, the chapter's 

purpose is to provide the study's theoretical foundation. The vehicle for 

opening the discussion of economics will be a discussion of the recent 

theoretical debate in economic anthropology between the substantivist 

and formalist schools. This discussion will bring out the theoretical 

constructs available in anthropology. It will be followed by a consider

ation of those constructs in formal economics that hold out some hope 

for anthropological application. Finally, the feasibility of constructing 

a hybrid theory will be considered and some indication of its possible 

form given. 

The Formalist—Substantivist Debate 

The meat of the formalist-substantivist debate can be summa

rized in a few sentences. Substantivists have asserted that human soci

ety was wholly transformed by the Industrial Revolution (Polanyi 1944; 

Dalton 1961, 1969; Sahlins 1972:i-xii; D. Kaplan 1968) and that the tools 

developed by formal economists to deal with industrial society were com

pletely inappropriate for analyzing nonindustrial societies. Formalists 

do not denty that there are deep and fundamental differences between 

industrial and nonindustrial societies, but they believe that these differ

ences are in degree, not in kind. They further assert that formal econom

ic theories, in their most general form, deal with fundamental principles 
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of human behavior and are thus applicable to all levels of societal de

velopment (Cook 1966, 1970, LeClair 1962, Burling 1962, Jay 1967, 

Firth 1939, 1967). 

When examined at this level, the two points of view are fully 

opposed, and it may seem paradoxical that proponents of each have been 

able to present compelling arguments working from essentially the same 

data base. Actually, the two schools of thought are not as antithetical 

as they appear, and a fundamental area of agreement can be brought after 

a fuller discussion of each. 

In some ways, Malinowski (1961) can be considered the found

ing father of the substantivist position. He was perhaps the first anthro

pologist to present a detailed analysis of a primitive economic 

institution (the Kula) from a social rather than an economic point of view. 

Malinowski clearly saw that he had chosen but one of a number of ap

proaches for analyzing the Kula. His choice was to show how the Kula 

operated within the social system and how the Kula exchange was one 

member of a class of similar exchanges, all of which serve to strengthen 

and intensify social relations. He did not deny the possibility of ana

lyzing the Kula as an economic institution, considering its social impli

cations as secondary. He (1961:100) simply stated that for his purposes 

the social implications were primary and the economic importance secon

dary. 

Some who have followed Malinowski (Dalton 1969, Sahlins 

1965:139) seem to believe that sociological analysis is the only proper 

framework for considering economic institutions in primitive society. 

Substantivist anthropologists assert that the social system is always 
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primary, the economic system is inextricably imbedded in it, and the 

only way to understand the operation of a primitive society's economy is 

to first understand its place in the social system. This point will be 

taken up again when the groundwork has been more thoroughly laid 

If Malinowski founded substantivist economic anthropology, 

it owes its present development to Karl Polanyi (1944, 1968), an eco

nomic historian whose interests went far beyond economic history into 

the realm of all nonindustrial societies, whether preindustrial or primi

tive. It was Polanyi who formalized a number of concepts and assump

tions that have become the cornerstones of the substantivist position. 

Among his most important conceptual formulations were reciprocity and 

redistribution. He identified these two principles as alternative econom

ic organizations operating in place of the market principle in primitive 

and archaic societies. He also formulated the concept of archaic eco

nomic institutions to deal with the whole range of phenomena not usually 

addressed by anthropologists. Archaic institutions are those that do not 

arise before state-level organization and do not persist once a money 

economy has been established (Polanyi 1968:280-305). The "port of 

trade" is one such archaic institution and one that Polanyi considered 

extensively. 

If there is one assumption that completely pervades substan

tivist thinking, it is that an unbridgeable gulf exists between industrial 

and nonindustrial society. Polanyi has done more than any other writer 

to formalize this assumption. He (1944) actually raised it to the level 

of an axiom, devoting an entire monograph, The Great Transformation, 

to the theme. 



8 

The outstanding discovery of recent historical and anthro
pological research is that man's economy, as a rule, is sub
merged in his social relationships. He does not act so as to 
safeguard his individual interests in the possession of mate
rial goods; he acts so as to safeguard his social standing, 
his social claims, his social assets (Polanyi 1968:7). 

Polanyi believed that the market principle of economic distribution is 

antithetical to this type of behavior and therefore never occupies a prom

inent place in primitive society. Among those people, the economic and 

social motives are one and the same. This is the foundation on which 

all substantivist arguments ultimately rest. 

Dalton is Polanyi's most direct heir. Like his mentor, he has 

given the bulk of his attention to the explication of particular economic 

institutions (1965) and to the nature of economic behavior in particular 

primitive societies (1961, 1967). Dalton too has been concerned with 

the embedding of economic institutions within the social matrix. He has 

made a number of points about this phenomenon and three of them are 

worth listing here: (1) the ties binding the members of a producing unit 

may go far beyond the productive activity, (2) reciprocity and redistri

bution provide alternatives to the market principle in allocating the 

product, and (3) production does not become marked off as a separate 

economic activity until it is no longer a means of expressing social ob

ligations .  

Dalton (1969) has confronted the substantivist-formalist debate 

much more directly than Polanyi did and has attempted one resounding 

rejoiner to his formalist critics. The bulk of that thesis is intended to 

underscore the substantivist position. Dalton reasserts the tenets that 

industrial and nonindustrial societies differ in kind rather than degree 
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and that formal economics makes a set of assumptions that do not hold 

in primitive societies. He makes another statement, however, which 

seems to indicate an underlying bankruptcy for his entire work. This is 

his (1969:66) assertion that there can never be a truly universal theory 

of economic behavior because mankind displays such diversity in modes 

of economic organization. If diversity prevents generalization, what is 

the utility of endless descriptions of dead and dying societies? 

In a collection of both new and previously published papers en

titled Stoneage Economics, Sahlins (1972) has made the most recent con

tribution to the substantivist position. The introduction to this 

compendium strikes a very hopeful note. In it, Sahlins states that a 

general theory of economics should be sought and can be found in the 

application of substantivist principles to the analysis of primitive soci

eties. This is true, he (1972:xii) says, because substantivist analysis 

places the economic system in its proper place as an articulated part of 

the overall societal system. From this propitious start, however, the 

essays themselves proceed in a very uneven fashion. Many of his state

ments serve to point up very cogent aspects of how social structures and 

goals direct and limit economic activities. On the other hand, his com

plete and unequivocal attachment to his concept of the substantivist 

position causes Sahlins to miss many implied correspondences between 

that position and formal economic theory, even though they arise from 

his own arguments. This happens many times, but one example will suf

fice .  

Two chapters of Stoneage Economics (Sahlins 1972:41-99, 101 — 

148) deal with the "domestic mode of production." In these essays, 
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Sahlins describes how the structures of primitive agricultural societies 

frequently cause their members to produce far below their technological 

capacity. Individual families may not even produce enough to satisfy 

their basic subsistence needs. The thrust of this entire presentation is 

that the members of these societies do not "maximize," that is, they 

are not economically rational (as economic rationality is defined in for

mal economics). This theme is frequently found in substantivist works 

(Dalton 1967, 1969; L. Kaplan, 1967; Polanyi 1968:26-28). 

Sahlins does not perceive that there is no utility in maximizing 

agricultural output in these societies. The people as a whole are quite 

obviously producing enough to provide their basic subsistence needs, 

since they survive physically, and the locus of maximization must be 

sought elsewhere. Thus, while Sahlins is aware of all of the features 

of these societies that would enable him to present an analysis with 

fully general implications, he has chosen to emphasize their particu

larizing aspects. This robs his work of its potential for truly general 

explanation. 

This concludes the discussion of the substantivist position, 

and I will now proceed to a consideration of the formalists. As that dis

cussion proceeds, it will become apparent that the formalists have come 

no closer to a general theory than have the substantivists. While a num

ber of formalists have pointed out the most dire needs of economic an

thropology, they have really contributed very little to filling them. 

The first formalist considered will be Cook (1966, 1970). While 

he has no claim to first consideration on chronological grounds, he is 

the most vociferous critic of the substantivist view, if not the most 
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vocal proponent of formalist theory. Cook has directed his commentary 

more against substantivist anthropologists than toward any positive for

mulation. He (1966:323, 1970:382-388) has characterized substantivist 

theory and Polanyi's work in particular as an attempt to romanticize the 

operation of primitive economics. According to Cook, substantivists 

have lost sight of any theoretical or empirical reality in their attempt to 

show how primitive societies have managed to avoid the least desirable 

aspects of modern economics. He criticizes Polanyi for viewing primi

tive man as motivated by essentially altruistic forces in his economic 

behavior and for asserting that he does not seek advantage over his fel

low man. 

In this, Cook seems to have hit on a valid criticism. The ten

dency to idealize does seem to pervade substantivist writing. He also 

points out that the alternative modes of economic organization found in 

primitive societies, such as reciprocity and redistribution, are not inim

ical to the pursuit of self-interest. On the other hand, he has carried 

his criticism too far. Rather than limit it to the theoretical aspects of 

substantivist thinking, he asserts that the whole line of inquiry into 

low-level societies is not particularly fruitful. According to Cook 

(1966:325, 1970:398), present-day ethnologists are concerned with pea

sant and transitional societies and not with the truly primitive societies 

that were observed and recorded before their destruction by contact with 

western civilization. This narrowing of the field of inquiry is utterly un

acceptable to me, as it certainly is to all prehistorians, economic his

torians, and ethnohistorians. 
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Cook concludes his 1970 article with a call for a general theory 

that can deal equally well with both industrial and nonindustrial econom

ics. He does not tell us what this general theory will be, but he does 

list three things that must be accomplished before it can be constructed. 

It will be necessary "(1) to discern the essential aspects of the so called 

'market principle' . . .  (2) to isolate the tranditional from the so called 

'modern' aspects of that principle and (3) to analyze their respective 

roles in the object system" (Cook 1970:399). 

Cook has hit on a very essential point. Concentration must be 

on the operation of the market principle and not on the presence or ab

sence of formal markets. The key Question to be answered is whether 

the principles of reciprocity and redistribution are actually alternatives 

to the market principle or whether they perhaps operate within it. 

Salisbury (1962), another formalist, presents a marked contrast 

to Cook. Rather than simply pointing up the shortcomings of the substan-

tivist theory, he has attempted to construct an explanation of an empir

ical phenomenon, the case of shell money on Rossel Island. As is so 

frequently true in theory construction, this case has received consider

able attention, not because it is intrinsically important but because it 

has been a thorn in the side of theoreticians and so presents a challenge. 

Armstrong (1924) was the first to wrestle with the problem, and he was 

followed by Salisbury (1962) and Dalton (1967). 

Salisbury draws his framework from game theory. He says that 

substantivist anthropology concentrates on that strategy of a non-zero 

game that gives the maximum payoff, whereas formalist analysis is con

cerned with finding other strategies and payoff matrices. (For a 
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discussion of N-person game theory, see Rappoport 1970.) Salisbury 

1962:76) believes that no society has complete consensus among its 

members about how the economic game should be played but only an 

"agreement on a few formal rules." 

Whereas Armstrong (1924) viewed Rossel Island money as simi

lar to Western money but with a number of anomalous features and Dalton 

(1967) chose to explain it wholly as a ritual phenomenon, Salisbury sees 

it as something like counters in a highly complex game played by chiefs 

on one side and commoners on the other. He (1962:92) concludes his 

argument with the following statement: 

For all that Rossel Island does not meet the specifications 
of the "perfect" market of classical economics, I feel that 
it has been demonstrated that whatever island wide integra
tion there was in 1920 was almost entirely an effect of mar
ket exchange. 

This conclusion and the game theory argument from which it is derived 

have some very interesting implications, which will be more fully ex

plored later in this chapter. 

LeClair (1962), an economist, has provided one of the most 

evenhanded articles to come out of the formalist-substantivist debate. 

He begins by noting that while Malinowski's (1961) Argonauts of the 

Western Pacific served to focus anthropologists' attention on the impor

tance of economic activities in primitive socieities, it also needlessly 

prejudiced them against the utility of formal economic theory. LeClair 

also scores a few telling points against Dalton's (1967) more recent 

work. He castigates Dalton for his assumption that the differences be

tween primitive and modern economics are in kind rather than degree and 

that primitive societies are relatively uniform in displaying these 
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differences. He also points out that Dalton has defined the economic 

sphere at once too narrowly and too broadly. It is too narrowly defined 

in that Dalton considers as economic only those activities related to the 

provision of material goods for want satisfaction; it is too broadly de

fined in that all human activities have material components. 

LeClair's presentation also greatly clarifies the nature of the 

assumptions made by formal economic theory. He quotes Steiger (1946), 

who says that the three basic tenets of formal economic theory are as 

follows: 

1 . People have complete information about their wants. 

2. They know the technical means of fulfilling those wants. 

3. People use this information to maximize the attainment of their 

desires .  

From this it follows that "it does not affect formal economic theory in 

the least whether the individual maximizes wealth, religious purity, the 

annihilation of crooners or his waistline" (Steiger 1946:63-64). Ultimate

ly, this means that economics has important implications for all aspects 

of social life and that social theories are crucial in the explanation of 

economic behavior. 

LeClair (1962:1189) points out that there is no general agree

ment among economists about precisely what the functions of the eco

nomic system are, but he lists three which are fairly widely accepted: 

(1) to determine what goods are to be produced and in what quantities, 

(2) to determine how these goods are to be produced, and (3) to deter

mine how they will be shared. In sum, like most other formalists, 
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LeClair gives a reasonably clear idea of the task before us but not how 

to accomplish it. 

Burling (1962) can justifiably be labeled as another clarifier of 

the issues. He (1962:802) lists five definitions of "economic" currently 

used by anthropologists: (1) the material means of existence, (2) pro

duction, consumption and distribution, (3) the study of things that econ

omists study, (4) systems of exchange, and (5) allocation of scarce 

means. His basic contention is that definition 5 is most appropriate for 

economic anthropology. This is true because "each man can be regarded 

as an entrepeneur, manipulating those around him, trading his products 

of labor, attention, respect, etc., for the most he can get in return .  .  

(Burling 1962:819). This focus has some interesting implications, but it 

also has one fata flaw. The key variables in it are not susceptible to 

quantification in their present form and the construct cannot therefore be 

operationalized. 

Firth (1939) actually stands in about the same position of 

chronological primacy to formalist anthropology that Malinowski does to 

substantivist. However, he is the last formalist considered here be

cause his work is of a different kind from that of the other formalists. 

Rather than presenting a programmatic statement about how things should 

be approached, Firth (1939) made his contribution to anthropological 

economics by producing a major application, Primitive Polynesian Econ

omy. Firth's stated goal in this work was to describe completely the 

operation of a single primitive economy. He (1939:7) considered appro

priate use of formal economic constructs fully justifiable wherever they 

fit. While the study is highly interesting and contains many valuable 
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insights, it is not wholly successful for two reasons: (1) some economic 

concepts, capital and production, in particular, are brought in without 

sufficient attention to their theoretical implications, leading to misrep

resentation of data and tortured arguments and (2) there is insufficient 

attention to quantification, making it necessary to take a good part of 

the explanatory schemata on faith since they cannot be tested against 

the data Firth presented. Even with these serious drawbacks, Firth's 

study is highly useful. It is one of the few places in the anthropological 

literature where the student is present with a whole economic system in 

its operational context. 

The contribution of one last individual will be considered in 

this discussion of the formalist-substantivist debate, although he did 

not participate in it. Smelser (1963) is not an economist or an anthro

pologist but an economic sociologist. It is appropriate to consider his 

work at this point because it provides in many ways a bridge between 

the formalists and the substantivists. Smelser shows that the objec

tions that the substantivists have raised to the use of formal economic 

theory in the study of primitive society do not disappear when the focus 

is shifted to industrial society. 

It is best to start this discussion of Smelser's work with his 

(1963:32) own definition of economic sociology. 

Economic sociology is the application of the general frame of 
reference, variables and explanatory models of sociology to 
that complex of activities concerned with the production, dis
tribution, exchange and consumption of scarce goods and ser
vices (emphasis in original). 

The economic sociologist wishes to specify the operation of the economic 

system with particular attention to impinging sociological variables. 
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In a chapter entitled, "Sociological Analysis of Economic Pro

cess," Smelser (1963:69-98) described the manner in which sociological 

variables impinge on the economic system in modern industrial societies. 

The key factor here is that the organizations that economists view as in

stitutions, such as the work force, producers, the firm, are really social 

groups, whose organization has a powerful effect on their economic per

formance. Thus, the organization of the firm and the social nature of the 

work force influence the level of production as strongly as the forces of 

supply and demand. Finally, social relations impinge on the process of 

exchange, placing some exchange activities outside the province of the 

market, contrary to the assertions of some substantivist anthropologists 

(Dalton 1967, Sahlins 1972:i-ix). Free gift, redistribution through char

ity, and government mobilization of resources for public works are impor

tant aspects of modern economic behavior. 

Economists deal with the social variables in modern society by 

ignoring them. They attempt to postulate that a whole range of noneco-

nomic forces are held constant for purposes of their analyses, although 

these are, in reality, far from static (Smelser 1963:22-35). Smelser as

serts that these variables must be acounted for in a theory of economic 

behavior in modern society; this holds doubly true for primitive society. 

This concludes the discussion of the formalist-substantivist 

debate in anthropology. No general summary will be given here, but it 

might be advisable to reemphasize a few key points: (1) neither formal

ists nor substantivists have produced a uniform body of theory that can 

be taken out of ethnology and used in the study of extinct societies; (2) 

neither approach by itself holds any promise of producing such a general 
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theory, now or in the foreseeable future; and (3) the search for a general 

theory should include utilization of all of the aspects of formal economics 

that are applicable, while at the same time giving full consideration to 

the noneconomic forces that impinge on economic behavior. 

Formal Economic Theory 

In the previous discussion, formal economic theory was men

tioned many times. The purpose of this section is to present some as

pects of that theory. It is clearly impossible to summarize all of 

economics in the space of a few pages and no purpose would be served 

here by a full summary. Discussion will be confined to those aspects 

of formal economic theory that hold out the most promise for anthropo

logical applications. It seems reasonable to seek those applicable con

cepts among the most general constructs of formal theory. Obviously, 

the aspects of economic theory that deal in a detailed manner with spe

cific institutions in modern Western society are least likely to hold im

plications for behavior in primitive and archaic societies. (Examples of 

such specialized aspects are monetary theory and the theory of the firm.) 

Conversely, economic theory can be expected to have its widest implica

tions where it is least closely tied to specific Western institutions. A 

good beginning point for the discovery of these general concepts is to 

examine economics' definition of its sphere of inquiry and the nature of 

its most basic assumptions. 

Some definition of the sphere of inquiry was given above in the 

discussion of the formalist-substantivist debate. The following defini

tion was lifted from a recent economics text (Bach 1968:1): "Economics 
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is the study of how the goods and services we want get produced and 

how they are distributed among us ." Bach goes on to assert that the 

study of how the economic system should work and how to make it work 

better are within the legitimate realm of inquiry. As is the case in most 

disciplines, economists are not in agreement on the precise scope of 

that realm of inquiry. As noted earlier, however, LeClair (1962:1189) 

has found three questions that all economists seek to answer. 

1. What will be produced and in what amount? 

2. How will it be produced? 

3. How will the product be shared? 

These questions can be addressed in the context of any human society. 

All must produce at least the bare needs of subsistence, they must have 

a means of production and the product must be shared. 

If this is the sphere of inquiry, what assumptions are made for 

its study? Again, there is no real agreement but there are two assump

tions that nearly all students of economic behavior must make: (1) there 

are patterned constraints on economic behavior and (2) the actual nature 

of the behavior results from the interaction of that set of constraints and 

a set of economic forces. In formal economics, these assumptions are 

generally glossed as "economic rationality" and "laws of supply and 

demand." It has frequently been asserted (Dalton 1965, 1969, Polanyi 

1968, Sahlins 1972:xii) that there is a, concept of economic rationality 

and a. set of generalizations that forms the laws of supply and demand. 

This is not the case and the actual nature of these assumptions will be 

examined, first economic rationality and then supply and demand. 
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Smelser (1963:32) lists four forms of the assumption of econom

ic rationality that have been used by students of economic behavior. 

They are listed here in his order of preference as an economic sociolo

gist: 

1. Material satisfactions are the sole motivators of human be

havior (least acceptable). 

2. Men economize rationally in all economic situations. 

3. Economic rationality is just a device to simplify conceptualiza

tion (a provisional set of assumptions). 

4. Economic rationality is an institutionalized value which be

havior either conforms to or departs from. 

Actually, each of these conceptualizations is useful for some types of 

analysis but none of them is a perfect representation of the reality it 

proposes to model. This is not surprising. It is the nature of theoretical 

constructs to be simpler than the reality they present and to do some 

violence to that reality if the investigator loses sight of their idealized 

form. 

A combination of assumptions 1 and 2 was in wide use in the 

seventeenth century when economic writing was largely speculation in a 

vacuum, logically satisfying but not empricially verifiable. Assumption 3 

is the one currently used by many economists. They are aware that its 

fit to the reality they are studying is highly imperfect but they are will

ing to accept the inaccuracy because of the scope it gives them for 

theory construction. While Smelser prefers assumption 4, a combination 

and refinement of assumptions 3 and 4 will probably serve best in 
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anthropological inquiry. Following this discussion of economic rational

ity, I will discuss supply-demand theory. 

Supply-demand theory sits at the very base of modern econom

ics. It is through the analysis of supply-demand functions that econo

mists are able to predict what will be produced, what amount will be 

offered for sale, and what the sale price will be. It is this aspect that 

warrants the most attention from anthropological economists because it 

contains some of the most general and powerful theoretical constructs to 

be found in economics. 

Pure supply-demand theory makes a set of assumptions that 

must be satisfied before the conditions it describes will obtain. Distri

bution is assumed to take place in a market context in which the buyers 

and sellers have perfect information about the price structure. It is also 

assumed that the utilities of the various products can be expressed in a 

way permitting ready comparison. The number of producers and consum

ers is assumed to be large enough so that the specific activities of any 

one of them never have a significant effect on price. Contrary to the 

beliefs of most anthropologists (and substantivists, in particular), there 

are a number of different forms of supply-demand theory, each of which 

makes a different set of assumptions. Three types of supply-demand 

functions will be discussed, along with their essential assumptions. 

These are perfect competition, monopolistic competition, and competi

tion under an oligopoly. 

For perfect competition to exist, one more assumption must be 

added to the list given above. The product offered by the various pro

ducers must be indistinguishable. The consumer is totally indifferent 
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between these products, subject only to considerations of price. This 

is not a completely idealized situation, but one which exists in some 

markets, such as the bulk salt trade, the brick industry, and nearly all 

agricultural produce in unprocessed form. When these conditions hold, 

the amount offered for sale, the amount purchased, and the price are 

fully interdependent. Imperfections in the actual observed behavior are 

ascribed to lapses in information, a condition ruled out in the ideal case 

by the model's assumptions. 

Under these conditions, the behavior of supply and demand 

(i.e. , the amount offered for sale, the amount purchased, and the sale 

price) can be graphed with the units of product on one axis and the price 

on the other. The number of units purchased rises as price falls, up to 

the saturation point of the market. Producers, on the other hand, offer 

more product for sale as the price rises, again until the price reaches 

the maximum the market will bear or their productive capacity is ex

hausted. Fig. 1 represents a hypothetical demand curve and Fig. 2 a 

hypothetical supply curve. When the two lines are placed on the same 

graph, their intersection describes an equilibrium point, which is the 

sale price for that particular condition of the market (Fig. 3). 

These simple relations do not describe the nature of supply and 

demand, even in the idealized perfect market. Both supply and demand 

may be either elastic or inelastic. When elastic, they are highly sensi

tive to price changes, and when inelastic, they respond sluggishly when 

price goes up and down. Fig. 4 represents unitary elastic supply and 

demand because each moves one unit of product for each unit of price. 

If demand is perfectly inelastic, the amount purchased is the same at 
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all prices and supply behaves similarly. The solid line in Fig. 4 repre

sents the condition where precisely 30 units of product are purchased, 

regardless of price. The broken line in the figure represents the situa

tion where the unit price is 0.30, regardless of the amount demanded. 

It should now be obvious that when one speaks of the relative 

elasticity of supply and demand, one is looking at a segment of a theo

retically infinite curve. Clearly, while supply may be elastic between 

two points, its nature may shift above or below those points, In order 

to see why this is the case, analysis must leave the market and look 

at the nature of production and consumption. 

A producer must consider more than consumer demand before he 

sets his sale price. He must also look to his cost of production and 

make some allowance for profit, his motive for producing. While I hope 

to show later that supply-demand and related functions are not confined 

to industrial societies, I will use the behavior of the firm to explain the 

production schedule because this provides a clear example that is easy 

to grasp. 

A producer is faced with many decisions, but the most important 

can be reduced to two questions he must ask himself: how many units of 

product should he produce and how much should be charged for each. To 

simplify this situation still further, let us assume that the consumer will 

pay up to 100 for his product and no more. Furthermore, he faces the de

mand schedule in Table 1. 

It is clear that when supply-demand functions alone are con

sidered the producer is advised to produce between 70 and 80 units of 

his product. Above this figure, revenue drops off because he is no longer 
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Table 1. Hypothetical demand schedule 

Price Number of Units Saleable Total Revenue 

100 50 500 

90 60 540 

80 70 560 

70 80 560 

60 90 540 

50 100 500 

receiving a high enough unit price for his product. Below 70 units, he is 

no longer selling enough product, even though the price per unit is high

er. This shows only how the producer can maximize his gross revenue, 

however, and it does not give the crucial information about profits. To 

get at this, the cost of production must be examined. 

Let us assume that the producer needs capital equipment with a 

maintenance cost of 200 per installation. This capital equipment, when 

working at full capacity, will produce 65 units of the product during a 

certain time period which is equal to the time during which the various 

amounts on the supply demand schedule can be sold. Let us further 

stipulate that to produce each unit of product, he needs labor costing 1 

and raw material costing 30. It is now possible to set up a schedule for 

the cost of production, which is seen in Table 2. 

It can be seen that the combination of production cost with the 

supply-demand schedule, giving the profit margin, indicates a different 

maximization point. This time, it is between 50 and 60 units of product. 

This results from the need for another installation of capital equipment 
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Table 2. Hypothetical cost of production schedule 

Product 
Capital 

Cost Materials Labor 
Total 
Cost Gross Net 

50 200 150 50 400 500 100 

60 200 180 60 440 500 60 

70 400 210 70 680 560 -120 

80 400 240 80 720 560 -160 

90 400 270 90 760 560 -200 

100 400 300 100 800 500 -300 

to produce 70 units of product. Thus, the supply curve will be highly 

elastic between 50 and 60 units. No more than 60 units will be produced 

and it is not possible to produce less than 50 units and charge more for 

each because 100 per unit is all the market will bear. 

The behavior of consumers is also conditioned by forces outside 

the supply-demand curve for a single product. There is almost no human 

need or want that is completely without substitutes. This being the case, 

when the price of a product reaches a certain high point, demand for it is 

bled off into less desirable but cheaper substitutes. Conversely, as the 

desired product's price goes down, it bleeds off demand from these same 

less desirable alternatives. This is shown in schedule form in Table 3. 

The bare essentials of supply-demand theory have now been 

presented, but they have been considered only in the case of perfect 

competition. In Western society alone, there are two other kinds of 

competition, monopolistic and oligopolistic. Each of these makes dif

ferent assumptions about the form of the market, and each generates a 

different kind of supply-demand curve. Each of these types of 
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Table 3. Substitutability of demand 

More Desirable Product Less Desirable Product 

Units Units 
Price Bought Price Bought 

100 0 80 0 

90 50 70 50 

80 100 60 100 

competition will now be considered, along with their characteristic 

supply-demand functions. 

Monopolistic competition is not to be confused with a monopoly. 

In a monopoly, one producer has actually become the sole source of a 

good. The monopolistic competitor has merely differentiated his good 

from the many similar goods produced by others. Under monopolistic 

competition, the assumption of perfect substituability of the product 

offered by the different producers in an industry no longer holds. Each 

producer now holds a partial monopoly on his product, although it re

mains far from perfect. The product is recognized as unique by the con

sumer but more or less close substitutes remain. Each producer attempts 

to differentiate his product from its substitutes (by brand naming and 

advertising in Western society), but these attempts are never fully suc

cessful. In some cases, the different brands may be distinguishable 

only on the basis of the label, while in others they are actually phys

ically different. 
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Monopolistic competitors are still subject to supply-demand 

cost adjustments, but demand for the product is not as sensitive to price 

as it is under perfect competition. Within a critical range, the producer 

of a differentiated product can raise his price without bringing about a 

corresponding drop in sales. If the producer raises the price out of this 

critical range, however, his competitors will begin to take sales away 

from him. (See the above discussion of substitutability of demand.) 

While the monopolistic competitor may be shielded from the 

extreme rigors of perfect competition in the short run, in the long run he 

must compete vigorously or go under. If a producer comes up with a new 

product and advertises well, his demand curve will be well above the 

total unit cost curve over a wide range of output and his profits will be 

high (as in Fig. 5). This situation will attract other producers who will 

try to capture a share of the lucrative market. If the original producer 

does not compete vigorously and retain a big enough share of the market, 

his demand curve will move so far below his unit cost curve that his 

revenue will become negative (as in Fig. 6). The producer will then 

have to leave the market. 

It follows from this discussion that the monopolistic competitor 

will have to do two things (and do them as well as or better than his 

competitors) to stay in business. He must keep demand for his product 

high vis a vis its substitutes, and he must keep his total unit cost of 

production low. The first is achieved by quality control, advertising, 

customer satisfaction, etc.; the second results from efficient productive 

methods. 
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Oligopoly exists when a small number of large producers have 

captured the majority of the market for a given product. This violates 

another of the assumptions made under perfect competition: that the 

activities of no one producer or consumer will have a significant effect 

on price. True monopoly, where a single producer has captured the en

tire market for a product, is oligopoly carried to its furthest extreme. 

Under an oligopoly, the supply-demand curve can take on a very dis

torted form. If there is a true monopoly or if the few firms in an industry 

enter into collusion, price is no longer sensitive to demand. (It be

comes highly inelastic.) With no competition to force them down, prices 

can be kept artificially high and savings achieved by efficient produc

tion are kept by the producers. If an increase in efficiency would re

quire large capital outlays, it may never be made. 
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This concludes the discussion of formal economic theory. The 

next section will examine its applicability to primitive and archaic so

cieties. The following recapitulation of key points is offered as a tran

sition: 

1. The assumption of economic rationality is not an immutable 

axiom. Its precise form requires reformulation in the context 

of inquiry. 

2. The law of supply and demand does not describe a single, un

changing relationship. Its precise operation depends on the 

nature of economic competition. 

3. The economic sphere of inquiry deals with what will be pro

duced and how the product will be distributed. 

Applicability of Formal Economic Theory 
to Primitive Society 

The discussion'of the substantivist position was essentially an 

examination of the objections to the use of formal economic theory in 

anthropology. The discussion of the formalist position contained some 

arguments in favor of its application. In light of this, the present dis

cussion may seem a bit redundant. It has a purpose, however, which is 

to thoroughly lay the groundwork for the crucial final section of this chap

ter, the discussion of a hybrid theory of economic behavior. Because 

the positions of the key personnel in the formalist-substantivist debate 

have already been presented in some detail, citation is kept to a mini

mum in this section and the focus is on argument and counterargument. 

The first objection addressed is the problem of economic ratio

nality. As indicated in the previous section, some form of this 



31 

assumption is necessary to economic theory. The desire to maximize 

profits is the driving force behind the producer's market behavior, and 

the desire to minimize cost motivates the consumer. Substantivists have 

argued that the behavior of people in primitive societies indicates that 

they are not motivated by these objectives. 

To some extent, this objection is valid, but it is still possible 

to salvage a concept of economic rationality by making some appropriate 

modifications and refinements. First, it cannot be assumed that people 

strive to maximize material gain in all situations. This aspect of the 

assumption went out in the eighteen century, and it is no more appro

priate to industrial society than it is among primitive peoples. It is 

quite ridiculous to assume that the behavior appropriate in the market 

place is also appropriate in the home, among close friends, or in a thou

sand other non-market contexts. When this principle is applied to prim

itive societies, it can easily be seen that people will not maximize 

material gain in most of their interpersonal relationships, even though 

these interactions appear to be economic by other criteria. 

In what manner, then, can the members of a society be ex

pected to seek maximization? It may not be possible to present this as 

a mechanical model, but it can be approached probabilistically. First, 

the tendency to maximize material gain will increase with kinship dis

tance. A person will view a relationship as an appropriate context for 

material gain when the noneconomic ties that bind him to the individual 

concerned are tenuous. The tendency will reach its extreme when the 

people involved are not even members of the same social unit, when 

they may not even view one another as fellow human beings. In like 
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manner, when the physical environment is the only other party to an 

economic transaction, the tendency to maximize is nearly complete, 

tempered only by the need for a sustained yield. 

The underlying purpose of an activity will also have to be con

sidered when determining whether it is an appropriate context for mate

rial maximization. If the activity is primarily ritual and has only eco

nomic overtones, looking to one's best material advantage may be no 

more appropriate in primitive society than making change in the Sunday 

collection plate is in our own. Thus, although a marriage may necessi

tate many important transfers of goods, careful bookkeeping and exces

sive bargaining may not be permitted. On the other hand, if a given 

society views marriage primarily as an economic relationship and only 

secondarily as social or affective, such behavior may be positively 

sanctioned. Social norms will determine which contexts are appropriate 

for material maximization, and the society's members will either con

form to those norms or depart from them. 

Lest this modified concept of economic rationality seem so rela-

tivistic that it is meaningless, let one iron-clad proviso be attached. No 

human individual or group will idly accept economically disadvantageous 

relationships indefinitely. If such a relationship exists, its continuation 

is fueled by an input of power. This power may come from the social 

system, the political system, or the economic system itself; but it will 

be external to the boundaries of the unbalanced exchange. 

Another objection raised and repeatedly reasserted is that for

mal economics assumes that the economy is organized on the basis of 

the market principle. Primitive economics, it is maintained, are 
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organized along other lines, by the principles of reciprocity or redistri

bution, or both. This is truly a serious objection. It will have been 

noted that the entire discussion of formal economics in the previous sec

tion did assume the presence of a market. 

To deal with this problem it will first be necessary to determine 

just what a market is. There is a strong implicit assumption pervading 

substantivist thinking that a market is a physical place where producers 

and consumers get together to carry out exchanges. Some markets, par

ticularly those in primitive societies, do have this form. These "site 

specific" markets (LeClair 1962:1186) are not unknown in industrial so

cieties either, grain and stock exchanges being examples. Most markets 

in Western society (and, I suspect, in primitive societies) are "site 

free" (LeClair 1962:1186). They are composed of all of the people who 

are interested in the transfer of a particular commodity, most of whom 

never come into direct contact with one another. Their only actual rela

tionship is the fact that their buying and selling affect one another, 

since the particulars of transactions become widely known and the aver

age rate of exchange over these many transactions sets the rate of ex

change for each. Insofar as impediments exist to the rapid transfer of 

this information, price responds sluggishly to supply-demand functions 

but it will respond in the long run. 

When markets are understood in this wider sense, their opera

tion can be perceived in primitive societies. They operate in the transfer 

of commodities and intangibles, like services. When intangibles form 

an important part of the transfers, these markets will behave like com

modity markets in Western society. Even when intangibles are important, 
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the operation of market principles can still be seen. Thus, if a given 

society engages in communal labor sharing, a man will most likely re

spond to a call for help from another who has the reputation for respond

ing when called on in turn. This will hold true unless the social 

relations involved are completely overriding, in which case the labor is 

being given in return for social solidarity. 

There is a final major objection to be dealt with. This is the 

one usually glossed as "the problem of applying formal economic analy

sis to a non-monetary economy." In fact, it is the problem of assigning 

utilities to the outcomes of alternative sets of economic behavior. With

out some mechanism for making these assignments, it is impossible to 

compare alternative outcomes to determine the point of maximization. 

Formal economic analysis provides no direct solution to this problem. 

In the industrial societies it analyzes, the problem does not really exist 

in its general form. These societies all use a currency which is freely 

convertible to all of the commodities on the market and which may be 

used to gain many intangibles as well. A good starting point, then, for 

achieving a general concept of utility will be to ask what functions 

money performs which enable it to stand as a general measure. 

Melitz (1970) lists four functions of money that are generally 

accepted by economists: (1) a medium of exchange, (2) a unit of ac

count, (3) a store of value, and (4) a standard of deferred payment. He 

states that anthropologists generally like to add a fifth related to bride 

wealth, fines, tribute payment, etc. Money and moneylike objects also 

exist in primitive society, but Dalton (1965) has asserted that they are 

something quite different from modern currencies. He argues that money 



in primitive society is special purpose. By this, he means that it may 

serve only some of the functions that it does in modern society and that 

it serves those function in only a limited manner. The thrust of his ar

gument seems to be that money when found in societies that are not 

dominated by the "market principle" is restricted in use and limited in 

function. While the effect may be correctly stated, the cause has been 

incorrectly identified. 

It is asserted here that both sides of the argument have missed 

the crucial point, although Melitz (1970:1028-29), a formalist, comes 

very close to it. The list of functions that has been given for both mod

ern and primitive monies only presents limited aspects of their most 

general function, which is to summarize economic information and facili

tate economic decision making. This will require some further explana

tion. The operation of the principle can be seen by examining a 

hypothetical, highly simplified economic situation. Imagine a market 

attended by N people, each of whom brings a product to trade (people = 

products = N). Each person has a unique product, that is, there is only 

one product per trader and only one trader per product. Each trader 

wishes to dispose of some or all of his product in exchange for the other 

N-l products on the market. This goal is designated as the desired prod

uct mix. 

The operation of this market will conform to the laws of supply 

and demand. Furthermore, if individuals need not consider one another's 

satisfaction, the sole factor operating to determine the behavior of those 

laws will be the nature of competition. However, if the wants of other 

people must be considered, intangibles will impinge on the purely 



material considerations and those intangibles must be dealt with. In

tangibles may be brought in by viewing the market situation as a nego

tiated, non-zero sum game for two persons. A non-zero sum game is 

one in which one player's gain need not be another player's loss (thus, 

in this situation, recognizing that both parties to an exchange may gain 

in utility through it). A negotiated game is one in which the players are 

allowed to communicate their strategy choices before the play is made. 

This provision recognizes the fundamental nature of bargaining. The 

game is viewed as two person rather than N person because this simpli

fies the conceptual problems. The simplification is achieved by viewing 

the whole trading set as a series of unconnected transfers, a situation 

which does not obtain in reality. For a full exposition of the two-person 

non-zero sum game, see Rappoport (1966:94-122). 

The game strategies available here are the various amounts of 

his own product a trader offers to exchange for a given amount of another 

trader's good. Intangibles are brought in by assuming that, in addition 

to a desire to maximize the amount of goods one receives, he also wishes 

to maximize an intangible which arises from the transfer. This intangible 

can be viewed as such things as "good will" or social solidarity. A third 

factor must be brought in which can be labeled "preference" or "satis

faction." This arises from the fact that obtaining a good one has none of 

is preferred to retaining the full amount of a good one possesses in 

abundance. 

It can now be seen that the strategy decision of how much to 

offer has two parts. In part one, the trader must decide at what rate of 

exchange his material satisfaction or preference is maximized. In part 
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two, he must consider at what rate the other party will also be satisfied. 

This can be expressed as a set of simultaneous equations. In the equa

tions, A is the value of the material items, S is trader l 's derived satis

faction, and S' is trader 2's derived satisfaction. E is the equilibrium 

state. If trade must be unit for unit to achieve satisfaction on both 

sides: 

For Trader 1, 

E = A + S 

For Trader 2, 

E = A + S. 

If both traders see a rate of 2 for 1, product 1 to product 2, as satisfac

tory: 

For Trader 1, 

E = (A/2) + S'; 

For Trader 2, 

E = 2A + S. 

With the problem of setting the exchange rates thus extended to 

encompass intangibles, we may now return to the hypothetical market. 

The traders must arrive at a set of exchange ratios such that each product 

is priced in terms of all the others and the full set of utilities for each 

transfer is maximized. If there is no universal standard of exchange (no 

money in this functional sense), the number of decisions needed to 

achieve this is N(N - l)/2, where N is the number of products. This for

mula is a simple derivation of the general formula for determining the 

number of unique, unordered subsets of r elements which can be 



38 

extracted from a set containing N elements. The general formula is 

N(N - l)/r!. 

In practical terms, this means a truly massive amount of deci

sion making where the number of products is large. If there are but 20 

products, 190 decisions are needed. The number of decisions increases 

exponentially with the number of products. Furthermore, each time the 

exchange ratios alter, the decision-making process must be repeated. It 

would become difficult, if not impossible, for an individual to assimilate 

and retain the information he needs to maximize his overall satisfaction, 

correctly adjusting the amount he offers for each good. A money greatly 

reduces the information load by standing as a substitute for the individual 

ratios of exchange. When a money is present, the number of pricing de

cisions is reduced to N . 

In essence, this hypothetical market is nothing but an ideal

ization of the context in which an individual makes a large number of 

economic decisions in rapid succession. The principles operating with

in this context can be readily extended to other decision-making situa

tions. When a series of interconnected decisions is made over a period 

of weeks, months, or years, widely separated by other activities, there 

will always be difficulties in handling the information load. If human 

mind and memory alone are available to store and manipulate the data, 

many errors will arise, leading to very imperfect maximization. 

The above arguments show that the assignment of utilities can 

be modified to include intangibles which arise in the course of economic 

transfers. It would be misleading to view these intangibles as separate 

from the exchange itself; they are an intrinsic part of it. When the 
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number of decisions is large or the time span of the decision-making 

process is long, the precise assignment of utilities will become difficult 

and the need for summarizing the economic information may arise. Money 

is such a summarizing mechanism, but so are social relations, tradition

al obligations, etc. 

The final conclusion to the problem of applicability can now be 

given. This lies in the fact that once the assumption of rationality has 

been appropriately modified and the decision-making processes it im

plies is understood it remains necessary to consider the nature of com

petition carefully. When looking at the provision of any commodity to 

the members of a community, the investigator must ask whether it is 

something that anyone can provide, whether it is under the control of 

relatively few people or if, perhaps, only one person or corporate group 

can offer it. Furthermore, when a large number of people or groups are 

capable of providing the good or intangible, potential differentiation 

must be considered. Only these data can inform the investigator whether 

he is dealing with perfect, oligopolistic, or monopolistic competition. 

When primitive economic behavior is examined in light of these consider

ations, much of what has been asserted to be nonrational economic ac

tivity may prove to be highly rational in nature. 

In sum, it is asserted that it will be possible to distinguish an 

economic aspect of behavior in primitive and archaic societies and to 

investigate its nature. The theoretical tools of formal economics will be 

very helpful in carrying out this investigation. It is clearly recognized, 

however, that when a large number of intangibles are involved in a set 

of transfers, a more complete and satisfying explanation may result from 
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the use of a theory that deals specifically with those intangibles. This 

is not a problem of applicability but one of efficiency. It speaks to the 

proper division of labor in scientific inquiry. 

A Hybrid Theory 

The discussion has now reached the point where a hybrid theory 

of economic behavior applicable to both modern and primitive society can 

be presented. In standard anthropological work, this presentation should 

include a great deal of ethnographic citation. That will not be the ap

proach taken here and, in that sense, this section may seem anticlimatic. 

The method will be to attempt codification of a set of generalizations in 

the form of corollaries and axioms. The arguments in favor of these con

structs were presented earlier and will not be repeated here. 

I am not asserting that the arguments presented were complete 

or that the constructs need no further proof. What is asserted is that 

further verification can come only in the context of utilization. It must 

be discovered how well the theory predicts or retrodicts actual behavior. 

In this sense, some proof will be offered later when the theory is used. 

Conversely, disproof will arise in that same context of utilization and 

should be accompanied by modification or replacement. 

There are problems with the theory, and I am aware of them. 

There are perhaps too many primitives (undefined terms) but again, this 

may eventually be remedied in use. Furthermore, there is a degree of 

circularity but, I believe, a degree which cannot be avoided when deal

ing with a complex and convoluted reality. Finally, it will be noted that 

the operation of the theory is probabilistic rather than mechanical, that 
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is, it makes predictions which are likely to occur, not predictions which 

must follow from the conditions described. This is a problem common to 

all theories of human behavior. The theory itself is now presented. 

Axiom 1 

Each segment of human behavior has an economic aspect, if 

only by virtue of the fact that the energy to perform it must be extracted 

by the economic system. 

Corollary la. There is a set of constraints on economic be

havior which may be labeled the assumption of economic rationality. 

This assumption states that, faced with two alternatives, each of which 

has a unique outcome, an individual will choose that behavior pattern 

that maximizes the utility accruing to him while minimizing the utility 

he must give up in the process. 

Corollary lb. It is possible to assign a utility to the outcome 

of any activity, regardless of whether the outcome is certain or proba

bilistic, and to compare the desirability of behavior patterns based on 

the utilities assigned to their outcomes. If the outcome is uncertain, the 

behavior set having the best chance of the highest utility yield is chosen. 

Axiom 2 

There exists a set of laws of supply and demand that deals with 

the nature of maximization in economic situations. These laws describe 

the mechanism by which a set of individuals or groups, each striving to 

maximize utility, reaches an equilibrium. The precise operation of these 

laws and the behavior they describe is contingent on the nature of eco

nomic competition. 
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Corollary 2a. If perfect competition exists, exchange rates 

will be highly responsive to supply-demand functions, contingent on the 

underlying needs causing the demand and the methods of production used 

to produce the supply. 

Corollary 2b. If competition is monopolistic, demand for a par

ticular product will be more inelastic and its supplier will have a greater 

range of freedom in setting the rate of exchange. 

Corollary 2c. If competition is oligopolistic, supply will be 

highly inelastic. Producers will have a great range of freedom in adjust

ing the rate of exchange upward, contingent only on the severity of the 

perceived need for their product. 

Corollary 2d. If the perceived need for a product is great and 

the nature of its supply precludes ready adjustment of price through in

ternal economic forces, noneconomic forces will be brought to bear on 

the suppliers. 

Axiom 3 

There exists an economic principle which may be labeled the 

principle of market exchange. It may operate either at a single locality 

or diffused over the entire sphere of economic activity. The exchanges 

that take place under the market principle are subject to the laws of 

supply and demand. 

Corollary 3a. It will be possible to define markets for particu

lar commodities and many intangibles in any society and to study their 

operation. The potential sphere of activity for markets is as wide as 

the furthest extent of the society's economic relations. This means that 
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the operations of a market may go far beyond the boundaries of a particu

lar cultural or social unit. 

Corollary 3b. Reciprocal and redistributive mechanisms may 

operate in a market defined in this manner. 

In conclusion, a point alluded to earlier must be reemphasized. 

The theory presented above is very broad in its implications. It must be 

in order to deal with the incredible diversity of human behavior. This is 

not to imply, however, that its full scope must be used in the context of 

any particular analysis. When intangibles form an important part of a 

transfer, it may be more meaningful to analyze the transfer in terms of a 

theory which deals with those intangibles per se. Furthermore, the fact 

that a transfer has material items for its principal component does not 

preclude the possibility of analyzing it in sociological, political, or 

ideological terms. This is a question of the efficient division of theo

retical labor. In practice, limits must be placed on the sphere of inquiry 

so that it forms a cohesive unit. 

It is highly advisable to bear in mind that each society does 

form a systemic whole and that the various subsystems in it are highly 

interrelated. There is no primary system with the others embedded in it, 

and the search for relationships of this kind leads to a "chicken or egg" 

argument. The economy inputs to the social, political, and ideological 

systems, and the operations of those systems have profound economic 

consequences. A society's decision making is conditioned by all of its 

goals. 



CHAPTER 2 

THE FORMATIVE PERIOD IN THE CENTRAL HIGHLANDS 

The theory presented in the previous chapter was general in 

intent. To achieve this generality, it was necessary that it remained 

unrestrained in time and space. It is the task of the present chapter to 

introduce constraints in time and space by harnessing the general theory 

to the study of a particular society, the prehistoric community which oc

cupied the archaeological site of Chalcatzingo in the state of Morelos, 

Mexico. To accomplish this, specificity will be introduced in stages. 

First, the geographic area and the temporal span will be narrowed to the 

Formative period in the Central Mexican Highlands. Chalcatzingo will 

be placed in perspective as a member of that set of societies. This gen

eral view of the Central Highland Formative will then be mapped onto the 

known range of societal variability. This general placement will be used 

to generate predictions about the nature of economic exchange within 

Formative communities in general and Chalcatzingo in particular. With 

this accomplished, the actual construction of the archaeological test and 

the refinement of the observations needed to perform it will be left to the 

final two chapters. 

Formative Period Community Structure 

As students of mesoamerican prehistory are well aware, con

structing a picture of the nature of communities in the Central Highlands 

during the Formative is no simple task. It would not be particularly easy 

44 
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if the area being dealt with were on the Gulf coast or the Grijalva de

pression, which are far better known on this time level. Nevertheless, 

it is possible to generate a set of statements which trend toward a solu

tion to this problem. 

A few years ago, our picture of the Highland Formative derived 

mainly from the Valley of Mexico. Early, but still of seminal importance, 

is the work of Vaillant (1930, 1931, 1935). He and his wife also pro

vided one of the brief early glimpses of the situation outside of the 

basin (Vaillant and Vaillant 1935). A bit later in time, we have the work 

at Tlatilco by Pina Chan (1955) and Porter (1953). Pina Chan (1958) has 

also provided a general synthesis of the Formative. Tolstoy and Paradis 

(1970) have been and still are investigating the Valley of Mexico Forma

tive, and they have provided the most recent synthesis of the data from 

that area. Also recently, Sanders (1965) has provided a picture of what 

was going on during the Formative in the northern part of the basin. 

Work in the Central Highlands outside of the basin is still 

relatively rare. Due to the efforts of Flannery and his co-workers 

(Flannery 1968, Flannery and others 1968), the Valley of Oaxaca is one 

of the best known regions. The Valley of Morelos is also becoming much 

better known, thanks to Grove (1968a, 1968b). We will have a much im

proved picture of that area once the Chalcatzingo project is completed. 

There is, then, a growing body of data which can be used to develop a 

picture of Formative period community structure. 

The first point to approach is simply to place the discussion in 

time and space. Spatially, the Central Highlands will be defined as the 

area bounded by the northern peripheries of the Valley of Mexico on the 



north, the southern end of the Tehuacan Valley on the south, by the edge 

of the Gulf Coast plain on the east, and the Pacific coastal plain on the 

west (Fig. 7). This area shares a number of features in which it con

trasts with surrounding regions, but it is by no means internally homo

geneous. In general, it may be characterized as an uplifted area of 

recent volcanism with most of its surface falling into a Tierra Templada 

classification. Tierra Fria and Tierra Caliente are both, however, repre

sented within the Central Highlands, the former most notably in the high 

mountain valleys to the south and east of the Valley of Mexico and the 

latter in the low hot lands of western Guerrero and Morelos, southern 

Oaxaca, and southwestern Puebla. 

In this mountainous zone, the most notable features are a few 

large areas of flat land which offered exceptional opportunities to the 

prehistoric inhabitants and continue to do so today. The largest and 

most important of these areas is, of course, the Valley of Mexico. It is 

an area containing considerable arable land and a chain of land-locked 

lakes which existed throughout the prehistoric period. This juxtaposition 

of exceptional aouatic and terrestrial resources made it a focus of popu

lation and cultural development throughout most of the mesoamerican 

prehistory. Its position as the premier region of Highland Mesoamerica 

does not, however, extend into the Formative horizon, as will be seen 

below. 

Second in importance to the Valley of Mexico was the Valley of 

Oaxaca. It differs from the Valley of Mexico in being a true valley, 

formed by the confluence of the Rio Salado and the Rio Atoyac. During 

the Formative, it was a far more important center of development than 
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the Valley of Mexico, a position it did not really lose until the rise of 

the city of Teotihuacan at the very end of the Formative period. 

There are three other intermontane depressions that saw major 

developments during the Formative period, as well as heavy utilization 

later in time. These are the Tehuacan Valley of southern Puebla, the Rio 

Cuautla valley in southern Morelos, and the Cuernavaca depression in 

northern Morelos. While the Cuernavaca basin is only slightly warmer 

than the Valley of Mexico, both the Rio Cuautla valley, which is near 

the site of Chalcatzingo, and the Tehuacan Valley have areas which are 

frost free year round and offer possibilities for continuous cropping where 

sufficient water can be obtained during the dry season. 

This, then, is the geographic boundaries of the discussion. 

The temporal limit will prove a bit harder to define and will require a 

more extended discussion. While there are some good isolated Formative 

sequences in the Central Highlands, they have not as yet been tied to-

gather. I feel reasonably confident in the relative placement and the 

correspondences of these manifestations, but the absolute dating is far 

less secure. 

Vaillant provided the initial definition of the Formative along 

with its first subdivisions. He worked at three small village sites on 

the slopes of the Guadalupe Hills near Mexico City, an area covered 

today by that city's suburbs. These are the now famous sites of Zaca-

tenco, ElArbolillo, and Ticoman (Vaillant 1930, 1931, and 1935, respec

tively). From the materials he obtained at these sites, as well as 

comparative data collected by Manuel Gamio under the lava flow at 

Copilco and from the site of Gualupita in Morelos, Vaillant defined two 

primary subdivisions of the Formative period. The earlier of these was 

called Copilco-Zacatenco and is best seen at the site of El Arbolillo. 
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The later period is Cuicuilco-Ticoman, named for the two sites at the 

south end of the end of the valley from which it was defined. The overall 

time span was termed the Middle cultures, since Vaillant was aware that 

he was not dealing with the initial phase of cultural development in Cen

tral Mexico. 

Vaillant's early definition was not clearly formulated, especial

ly in its subdivisions, which were based mainly on the stratigraphy at 

El Arbolillo. Some of his phases have proved impossible for subsequent 

investigators to use or verify (Tolstoy and Paradis 1970:344). His major 

division, however, is still accepted as the split between the Early and 

Middle Formative, represented by Copilco-Zacatenco, and the Late For

mative, represented by Cuicuilco-Ticoman. 

Subsequent work has created a fuller understanding of what was 

going on during the Formative but has also exacerbated the problems in 

dating. One of the key sites in this respect is Tlatilco (Pina Chan 1955, 

Porter 1953). The material from this site is markedly different than that 

at El Arbilillo and, for the most part, far more elaborate. Two schools of 

thought have grown up around the explanation of this difference. Cova-

rrubias (1946) was the first to suggest social differences with the two 

types of communities contemporary and the elite buried at Tlatilco. The 

alternative is a temporal explanation, and the weight of opinion now 

seems to favor the view that Tlatilco was the earlier manifestation (Tol

stoy and Paradis 1970). 

Further problems and additional controversy over the dating of 

the Valley of Mexico Formative have been created by early finds in other 

areas. The Tehuacan Valley sequence is the longest and best dated, 
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and a description of the ceramics for that area has been available for 

some time (MacNeish, Peterson, and Flannery 1970). There is also the 

material from the Pacific Coast (Coe, 1961, Coe and Flannery 1967) and 

from Chiapas (Lowe 1959). Opinion on the initial date for the Valley of 

Mexico Formative is divided, one group favors stretching the Zacatenco 

chronology to make the earliest periods there contemporary with the early 

manifestations from the Pacific Coast, the Grijalva depression, and the 

Tehuacan Valley (Ocos, Chiapa I, and Ajalpan, respectively). The other 

school of thought favors a shorter chronology that places the earliest 

occupation of Zacatenco contemporary with Chiapa II from the Pacific 

Coast, Conchas phase from the Grijalva depression, and Early Santa 

Maria phase from the Tehuacan Valley (Tolstoy and Paradis 1970). The 

problem here is tying the early periods together. By Middle Formative 

times, whiteware ceramics decorated with double-line break incising on 

the rims of bowls and jars provide good links over much of central Mexi

co, while the earlier manifestations seem much more idiosyncratic. 

Tolstoy and Paradis have made the most recent and most suc

cessful attempt to make sense of the Valley of Mexico Formative chro

nology. They have produced an overall master chronology for the valley 

supported by local sequences from individual sites and restricted areas. 

The general phases are Ixtapaluca, which precedes the occupation of 

Zacatenco; Iglesia-El Arbolillo; Totolica-La Pastora and Atoto, which 

are contemporary with Zacateno; and lastly, Ticoman, which essentially 

spans the Late Formative period. The local chronologies that support 

this master sequence come from the Guadalupe Hills, from Tlatilco, and 

from the area around Tlapacoya (Tolstoy and Paradis 1970:348). 
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On a broad level, it is possible to tie this scheme into the tra

ditional chronology based on Vaillant's work, but the correspondences 

break down in detail. This is in a large part due to the fact that the 

sites on which Vaillant based his chronology had been badly disturbed. 

Subsequent reexcavation at El Arbolillo has indicated that the vertical 

mixing in Vaillant's cuts was so bad that the trends he thought he could 

quantify do not really exist (Tolstoy and Paradis 1970:345). 

Although Tolstoy and Paradis have presented a neat charting of 

the relationships within the Valley of Mexico and tied them to an abso

lute chronology running from 1200 to 100 B.C. , they are fully aware that 

their data will not support this kind of precision. They place the Tlatilco 

burials in the Iglesia subphase of the Iglesia-El Arbolillo phase, but 

they know that they have not fully accounted for the differences between 

the trash and the burials at Tlatilco and they are forced to leave the 

question about the nature of this variability unanswered. They do seem 

to have achieved three important clarifications: (1) a fairly firm identi

fication of the Tlatilco ceramic style and type D and K figurines with the 

Early Formative, (2) an indication of the transition from Early to Middle 

Formative in the valley in the Bomba subphase of the Tlapacoya area, 

and (3) confirmation of the association of the Middle Formative proper 

with the Zacatenco-El Arbolillo ceramic style. Their arguments on ce

ramic cross dating with chronologically better known areas do lend 

strong support to the shorter chronology they favor, and there does seem 

to be good reason to identify Ixtapaluca phase with Chiapa II, Conchas, 

and Santa Maria. On the basis of this information, it is possible to 



identify the time period from 1200 to 400 B.C. as the time span dealt 

with in this study. 

This large temporal block may be a good approximate dating of 

the Early and Middle Formative from the Central Highlands, and it is 

certainly very reasonable for the Valley of Mexico. The Late Formative 

is not dealt with in this study for two reasons: (1) as a general manifes

tation, it is very poorly defined and (2) no context as yet excavated at 

Chalcatzingo have been dated to the Late Formative. It should be added 

parenthetically that Late Formative ought to occur at Chalcatzingo be

cause there are very extensive Middle Formative deposits and a strong 

Classic manifestation as well. It is unclear at this point whether the 

problem is one of discovery at the site or in the definition of the Late 

Formative itself. 

The problem of dating Chalcatzingo is only part of the larger 

problem of subdividing the overall Formative and cross-dating the whole 

Central Highlands . I am highly unwilling to approach the problem of 

subdivision in terms of an absolute chronology, although I will discuss 

it in terms of the artifact content of the phases. To dispose of the prob

lem of absolute divisions at a stroke, I favor starting the Early Forma

tive at about 1200 B.C. and breaking it off at about 1000 B.C. I would 

assign the Middle Formative to the period between 1000 and 400 B.C. 

There is a good deal of slop in this scheme, and it is really only based 

on a general "feel" and a few scattered and insufficient radiocarbon 

dates. I am in no way prepared to defend this dating and would not be 

surprised by errors of up to 150 years in any of its placements. 
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Tying the various Highland Formative manifestations together 

is essentially an exercise in the search for artifactual cross ties. As is 

usually the case, the most firm of these ties are seen in the ceramic 

vessels and artifacts. While ceramic vessels are quite useful in this 

context, anthropomorphic figurines are by far the most secure and widely 

used temporal indicators. A fairly impressive list of correspondences in 

both the ceramic vessels and the figurines makes it possible to tie most 

of the Central Highland Formative manifestations together, even if this 

framework is not well tied to an absolute scale. 

The Highland Early Formative is much more difficult to charac

terize than the Middle Formative. Ultimately, one is forced to deal with 

a good deal of it in terms of negatives. In some areas, it appears only 

as the manifestation stratigraphically inferior to the horizon that con

tains recognizable Middle Formative traits. In published work, the Early 

Formative is best represented in Oaxaca, reasonably well known from the 

Tehuacan Valley, and is very poorly documented in the Valley of Mexico 

and Morelos. 

Tehuacan appears to be a bit aberrant during the Formative, in 

general, and the Early Formative, in particular. The period defined as 

corresponding to the Early and Middle Formative in this study (1200 to 

400 B.C.) straddles parts of two phases in the Tehuacan Valley sequence. 

These are Ajalpan, which dates from 1500 to 1000 B.C. and coincides 

with the general Early Formative for about its latter 300 years, and Santa 

Maria, which dates from 1000 B.C. to A.D. 1 and thus encompasses ail 

of the Late Formative, and probably a small piece of the Early Classic 

as well. 

While Tehuacan does not seem to share any ceramic traits with 

the rest of the Central Highlands during the Early Formative (Ajalpan 



phase), it does tie in with the Middle Formative (Late Santa Maria 

phase). The ties are a series of ceramic traits that are widely shared on 

this time level. The ceramic vessel characteristic of this period is a 

whiteware, executed mainly in dishes and bowls with some wide-mouth 

jars, well polished and decorated by incising in a double-line break 

motif. The decoration is generally confined to the necks of jars near the 

mouth and to a zone just below the rim on bowls. Tying Tehuacan into 

the Middle Formative on the basis of the figurine collection is a bit more 

difficult, and there is a possibility that there was some vertical mixing 

which obscures the key relationships. In their section on the early part 

of the Santa Maria phase, MacNeish and others (1970:86-101) illustrate 

a mixture of Early and Middle Formative types. The first is represented 

by the presence of D1 and D2 heads, while the second is represented by 

C3 variants. The specimens illustrated in their (1970:124-142) chapter 

on the late part of the Santa Maria phase are all late, including some 

Late Formative types. While these chronological data are equivocal, 

they are sufficient to indicate contemporaneity between the period under 

consideration in this study and the later part of Ajalpan and the early part 

of the Santa Maria phase. This will allow use of the excellent Tehuacan 

Valley floral data in reconstructing the trophic base of Highland Forma

tive societies. 

Three phases in the Valley of Oaxaca sequence fall into the 

1200 to 400 B.C. time period. These are, from earliest to latest, San 

Jose, Guadalupe, and Monte Alban la. San Jose dates to the period be

tween 1200 and 900 B.C., covering the terminal Early Formative as it is 

defined in the Valley of Oaxaca and all of the Early Formative being con

sidered in this study. If the 900 B.C. terminal date is correct, it also 

covers the first 100 years of the Middle Formative. The dating of San 
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Jose phase is supported by ceramic cross ties with the Chiapa de Curzo 

sequence and by two radiocarbon dates of 930 and 975 B.C. (Flannery 

1968:82). 

Guadalupe phase dates from 900 to 600 B.C., covering the first 

300 years of the 500-year Middle Formative. This phase is dated only 

by ceramic crossties, but these are quite firm, being based on Oaxaca's 

participation in the whiteware ceramic horizon. There are problems with 

the dating of Monte Alban la, which arise from the fact that Monte Alban 

I is a very long phase and difficult to subdivide. Flannery believes that 

it falls in the period around 500 B.C. , and thus it would seem to cover 

the remaining 200 years of this study's Middle Formative. 

To summarize the Oaxaca chronology, the San Jose phase falls 

in the Early Formative and probably corresponds to Ixtapaluca in the Val

ley of Mexico. Flannery's (1968:82-85) description of San Jose phase 

ceramics indicates that the San Jose phase materials are similar to those 

from Tlatilco in the Valley of Mexico and also to the early materials from 

Chalcatzingo and Gualupita in Morelos. This ceramic complex is charac

terized by brown and polished redwares, by rocker stamping, and by a 

high proportion of necked to unnecked jars. The ceramics that are fre

quently cited as indicating a heavy Olmec influence are also found in 

San Jose phase. There are white-rimmed blackware (differentially fired) 

and black wares or grayware with excised designs. These ceramics may 

be more a shared horizon style during the Early Formative than an indica

tion of Gulf Coast influence in the Central Highlands. 

Guadalupe phase can be firmly placed in the Middle Formative 

by its participation on the widespread whiteware ceramic horizon. As 
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previously described, this ware is characteristic of the Guadalupe phase 

as is its most frequent shape, a flat bowl with outflaring sides (Flannery 

1968:90-94). Chalcatzingo participates in this same stylistic mode on 

the same time level. 

Monte Alban la cannot be as firmly placed as the two preceding 

phases. This is at least partly due to the fact that it saw the beginning 

of the Oaxacan regional ceramic style. Whiteware double line break still 

occurs, but the dominant ware is a waxy slipped gray (Flannery 1968:97). 

However, if Flannery is correct in terminating the Guadalupe phase in 

600 B.C. , it is quite clear that Monte Alban la follows directly and must 

include at least the very end of the Highland Middle Formative. 

The discussion of chronology now passes to a consideration of 

Vaillant's data. This discussion is needed even though his materials are 

not useful in reconstructing the prehistoric community structure because 

the entire formulation of the Highland Formative rested on his work until 

quite recently. His schemes are still deeply embedded in both the litera

ture and thinking of Mesoamerican archaeology. It is necessary, then, 

to indicate where revisions in his scheme are necessary in order to clar

ify the dating used in this study. 

The three sites excavated by Vaillant form the basis of the 

Highland Early and Middle Formative. These are Zacatenco (Vaillant 

1930), El Arbolillo (Vaillant 1935), and Gualupita (Vaillant and Vaillant 

1935). His excavations at Ticoman were key in the formulation of what 

is now called the Late Formative, but that falls outside the time under 

study here. 
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It is clear from the ceramic data at Zacatenco that the site was 

occupied in both the Early and Middle Formative. The Early Formative is 

Indicated by the presence of polished redware and brownware, long-

necked jars, and D type figurines. Vaillant erroneously placed C type 

figurines in this period as well, but this resulted from vertical mixing 

at the site and his assumption that the finely made D figurines must be 

as late as or later than the cruder C types. The presence of Middle 

Formative is indicated by double line break whiteware and the C figu

rines which Vaillant (1930:31-54) had misplaced in the sequence. 

El Arbolillo, in the Guadalupe Hills near Zacatenco, was in a 

better state of preservation. Vaillant (1935:138) defined three periods 

there. The first of these corresponded to Early Zacatenco and the second 

to Middle Zacatenco; the third was Classic. Vaillant also attempted 

some subdivision of these periods based on subtle ceramic shifts, but 

Tolstoy and Paradis (1970:244) have found that these refinements were 

not valid. The El Arbolillo figurines do not provide a good link with the 

Early Formative, since D and K types are absent but the presence of a 

polished black ware does seem to indicate an Early Formative occupation. 

The pieces illustrated in Fig. 19 of Vaillant's (1935:244) work are quite 

diagnostic. 

When Vaillant worked at Gualupita, it was located on the out

skirts of the city of Cuernavaca, Morelos. It had been exposed by ex

cavations in connection with a brickyard, but there were undisturbed 

portions left for him to investigate. The site has now been completely 

destroyed by expansion of the suburbs. Vaillant (Vaillant and Vaillant 

1935) distinguished three components at Gualupita, which he labeled 
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I, II, and III. Gualupita I seems to be an Early Formative manifestation, 

characterized by figurine types D, O, and K. Types A, F, and C5 also 

occur but are rare. Phase II was characterized by figurine types C9, E3, 

Gl, HI, H3, and H4. This assemblage of figurine types is characteris

tic of Late Formative Ticoman in the Valley of Mexico. The illustrations 

of ceramics in Figs. 22 and 23 (Vaillant and Vaillant 1935:75, 77) indi

cate to me that there was a Middle Formative component on the site 

which Vaillant failed to isolate. The materials in Fig. 22 are pure Early 

Formative, particularly the polished black-ware bowls. The whitewares 

described on pages 80 and 81 (Vaillant and Vaillant 1935) sound like the 

standard Middle Formative ware, but it is impossible to identify any 

double line break motifs in the illustrations. Vaillant simply notes the 

presence of incised designs on the exteriors of jars and bowls without 

describing the form or placement, an unusual oversight for him. The 

soft white slip he describes, however, sounds to me as if it is identical 

with the slip I observed on whitewares from Middle Formative contexts 

at Chalcatzingo. 

To recapitulate the Highland Formative chronology, the period 

from 1200 to 400 B.C. was proposed to cover the Early and Middle For

mative and set up as the period of interest to this study, since it seems 

to coincide with the Formative occupation of Chalcatzingo. A date of 

1000 B.C. was proposed as the division between the two periods. The 

Iztapaluca phase of the Valley of Mexico, the San Jose phase in Oaxaca, 

the Ajalpan phase and part of the Santa Maria phase in Tehuacan, and 

the Gualupita I were assigned to the Early Formative period. The Middle 



Formative includes the Tlatilca-La Pastora and Atoto phases from the 

Valley of Mexico, the Guadalupe and Monte Alban la from Oaxaca, the 

remainder of Santa Maria from Tehuacan, and possibly part of the 

Gualupita I. Fig. 8 summarizes this chronological information. A ten

tative placement of Chalcatzingo has been made on this chart, but this 

placement as well as the absolute scale must be viewed as highly 

speculative. 

The geographic bounds of the study have now been set and an 

attempt has been made to place the societies of this area into at least 

a relative temporal framework. It is now time to deal with the problem 

of community organization and structure. This will be approached along 

several lines. The trophic base of the Formative communities in the 

Central Highlands will be considered. This will give a firm indication 

of the absolute potential for population aggregation and social stratifi

cation. Once the published data have been considered, I will discuss 

the site of Chalcatzingo, largely on the basis of personal observation. 

When the archaeological observations have all been laid out, an attempt 

will be made to map what is known of the prehistoric societies onto the 

organizational data from living groups. 

The data of MacNeish (1967) are unquestionably the best avail

able for a reconstruction of the Formative subsistence base.. However, 

they are certainly not without problems. The most serious problem is 

that all of the preserved vegetal material was obtained from dry cave 

sites, which were quite restricted in their range of functions. While it 
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is possible that the cave data give an accurate picture of the hunting 

and gathering lifeway on the earlier time levels, they are certainly in

adequate for the later periods when the societal complexity was increas

ing. Nevertheless, MacNeish's data do provide us with some key 

indications about the trophic base of Formative societies in the Central 

Highlands. 

In his synthesis of the data on cultivation from Tehuacan, 

MacNeish notes the steady accretion of cultivated plants throughout the 

sequence from Coxcatlan times when they first appear at the end of the 

Santa Maria phase when the list of cultivars is about complete (Mac

Neish (1967:290-309). Prior to Santa Maria times, the avocado, chile 

pepper, squash (Curcurbita mixta). and both black and white zapotes 

had been taken under cultivation. In the Santa Maria phase itself, 

manioc (Manihot esculenta) may have been added to this list and the 

bulk of the cultivated plant remains on the cave floors expanded sharply. 

In his chart showing the trend toward increased dependence on culti

vated plants, MacNeish (1967:301) shows a sharp increase in the middle 

of the Santa Maria phase . 

Since corn, beans, and squash are known to be the subsistence 

base for all of the later complex societies in Mesoamerica, it is useful 

to look more closely at the data available on these three key plants. 

Five varieties of maize were grown by the inhabitants of the Tehuacan 

Valley during the Santa Maria phase: (1) early cultivated, (2) early 

tripsacoid, (3) the Nal Tel-Chapalote complex, (4) late tripsacoid, and 

(5) slender popcorn. None of these varieties have anything like the 
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productive capacity of the native strains predominant in Mexico today, 

although this fact is frequently overlooked when making estimates of the 

subsistence base of Formative societies. An examination of the illus

trations of the strains of maize under cultivation during the Santa Maria 

phase shows that cobs, which are highly modern in appearance, range 

from only 8.0 to 10.5 cm in length, far below the strains currently being 

grown throughout Mexico. 

Based on evidence from earlier periods, it may be inferred that 

there were also five varieties of beans domesticated by Santa Maria 

time (Kaplan 1967:201-211): (1) Phaeseolus vulgaris, (2) P. actifolius, 

(3) P.. lunatus, (4) JP. coccinieus, and (5) Canavalia sp. Their use dur

ing the Santa Maria phase can only be inferred, because only one speci

men was recovered from any Santa Maria phase context (P. coccineus). 

Beans may not have been a terribly important component of the Formative 

period diet, since they do not become abundant in Tehuacan until about 

A.D. 1000 during the Palo Blanco phase. 

Six gourds were cultivated in the Tehuacan Valley during the 

Santa Maria phase (Cutler and Whitaker 1967:212-219). These were 

(1) Cucurbita pepo. (2) C. mixta, (3) C. moschata, (4) Cresencia sp. , 

(5) Langenaria siceratis. Three of these are storage and not food 

sources. The figures seem to indicate a sharp increase in the importance 

of these plants during the Santa Maria phase. Of a total of 1,419 speci

mens, 32 were recovered from all phases preceding the Santa Maria and 

51 were found in Santa Maria phase contexts (Cutler and Whitaker 

1967:218). 
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The coprolites found in dry caves were also analyzed, and one 

would expect this to be the ultimate authority on the Formative diet. 

Actually, they are not. The coprolites show a much higher percentage of 

wild than cultivated food at all time periods, even into the Classic, 

when it would be rediculous to assert that the population was not rely

ing primarily on cultivars. There are two basic reasons for this situation, 

as MacNeish (1967:300-301) has noted. First, there is every reason to 

believe that the caves themselves were special use sites and that the 

people who occupied them may have been more heavily engaged in gather

ing than agricultural activities during their stay. Second, there is a 

strong possibility that once maize had been prepared into a gruel or tor

tillas (as MacNeish believes that it was) none of it survived the human 

digestive process. Strong support for this second hypothesis can be 

found in the fact that during the Santa Maria phase, when the refuse from 

the cave floors would seem to indicate that the people living there were 

obtaining at least a quarter of their diet from maize, there is not a single 

trace of it in any of the 27 human fecal samples (MacNeish 1967:301). 

On the basis of these data, it is possible to assert that the 

agricultural technology of Formative period peoples in the Central High

lands had not achieved the level that it did in the Classic. Neverthe

less, it had reached the level where relatively dense populations could 

be supported, particularly in favored locations. Irrigation was in use 

in the Tehuacan Valley (MacNeish 1967:308-309) as well as in the Valley 

of Oaxaca (Flannery 1968, Flannery and others 1968). While it probably 

did not produce food in embarrassing abundance, this Formative subsis

tence system seems to have been capable of supporting some rather 
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large, village-size communities and it seems entirely likely that the 

Formative farmers were capable of producing a surplus most years. While 

this surplus was almost certainly nothing like that later produced during 

the Classic, it must have been capable of supporting some nonproducers. 

With the potential of the Formative societies thus established, 

it is now time to achieve some idea of how that potential was tapped and 

what kinds of societies were present in the Central Highlands during 

this time period. Given the current state of the reported data, this is no 

easy task. A few years ago, it would have been utterly impossible. In 

discussing this problem, the approach here will be to proceed from the 

fullest data sets to the more sketchy and peripheral and then to draw 

what inferences are possible. 

The best data on community structure in the Central Highlands 

come from the Valley of Oaxaca and have been provided by Flannery and 

his collaborators (Flannery 1968, Flannery and others 1968). These in

vestigators have surveyed extensively in the Etla arm of the valley, and 

they have excavated at several Formative sites, providing a reasonable 

picture of the communities that occupied them. 

It will be recalled from the discussion of chronology that the 

phases of interest here are San Jose, Guadalupe, and Monte Alban la. 

Each of these has produced interesting data on Formative community 

structure and social organization. The type site of the San Jose phase is 

San Jose Mogote, located in the center of the Etla arm of the Valley of 

Oaxaca. The site covers about 100 hectares and was occupied from the 
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Early Formative through the Classic. The San Jose phase village covers 

about 20 hectares. Within this area, there are three patterns of archae

ological remains: (1) an area of wattle and daub with a high percentage 

of fancy pottery and a relatively low frequency of chipping debris and 

other utilitarian objects, (2) another area of wattle and daub with a high

er frequency of chipping debris and other utilitarian objects, and (3) an 

area of about 5 hectares on the eastern edge of the San Jose phase vil

lage with a high concentration of fancy pottery and worked and unworked 

ilmenite, magnetite, hematite, black mica, green quartz, and Gulf Coast 

mussel shell. 

This third area also had wattle and daub with white-washed 

walls. House floors in this area produced almost no grinding stones or 

projectile points. These floors did contain many chert drills as well as 

mussel shell in various stages of manufacture into beads and many frag

ments of magnetite and ilmenite in similar stages of completion toward 

the production of mirrors. Finished products are rare. This same part of 

the site also contained a platform about 2 meters high built of slabs of 

tepetate and volcanic tuff covered with puddled adobe. 

The inferences to be drawn from this pattern are quite clear. 

There is certainly at least some kind of differentiation into elite and 

non-elite segments. There is evidence of craft specialization spatially 

connected to the elite portion of the site and, one can infer, organiza

tionally bound to the elite portion of the community. This will be elab

orated below. 

The other site in the Etla arm of the valley, which dates to the 

San Jose phase, is Barrio del Rosario, located 16 km upstream from San 



Jose Mogote. This site shows possible evidence for elite occupation in 

the form of a stone-faced platform 2 meters high and 15 meters wide, 

which probably supported some kind of structure since two post molds 

were found on top. There is no evidence for craft specialization at this 

site and no magnetite was found there, although it is closer to the 

source than San Jose Mogote. Flannery (1968) infers that San Jose Mo

gote held some kind of monopoly on the production of mirrors and beads 

and this would lead to the natural inference that any elite who occupied 

Barrio del Rosario during San Jose times were subservient to the elite at 

San Jose itself. There may have been no real elit at Barrio del Rosario 

in the sense that we normally use that term. The platform there may 

simply have been some sort of public structure, whether religious in 

nature or secular, such as a meeting house. The ethnographic literature, 

particularly the materials from Melanesia, Polynesia, and Micronesia 

where developmentally Formative societies were numerous, indicate that 

the presence of a special use or public structure is not necessarily tied 

to the presence of an elite. The simple presence of a public use struc

ture at a site should not be taken by itself as evidence of social strati

fication in the prehistoric community. 

The basic pattern established in the San Jose phase seems to 

continue into Guadalupe time and to be intensified. There is evidence 

for considerable population increase at this time, since the Etla arm of 

the valley has 6 Guadalupe phase sites in the 5 to 90 acre (2 to 36.5 

hectares) range as opposed to 3-acre (1.2 hectare) for San Jose phase 

(Flannery 1968:89). San Jose grew to 40 hectares during the Guadalupe 

phase and Barrio del Rosario saw additions to its public architecture. 
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One platform 1.5 meters high and 12 meters wide facing on a patio of 

the same width was built. This complex is oriented the same way as 

complex A at La Venta and has similar pottery associated with it (not 

surprising inasmuch as the two sites were participating in the same sty

listic tradition for ceramic manufacture at this time). This new structure 

has debris associated with it, which indicates that it functioned as a 

residence rather than a ceremonial structure or a meeting house. It may 

be that Barrio del Rosario was differentiated into elite and non-elite 

segments by the Guadalupe phase. 

Monte Alban la saw still further intensification of the patterns 

discussed above. There are 15 mound groups in the Etla arm, which are 

Monte Alban I in date, but it is not known precisely which of them were 

in use during subphase la. Barrio del Rosario acquired yet another 

mound, this time built of rough cut stones set in adobe mortar. This 

structure was provided with a stone-lined drain and associated plaster 

floor. 

The Valley of Oaxaca data can then be summarized as indicat

ing the presence of differentiated communities from 1200 B.C. on. The 

differentiation seems to have been both social and occupational, and 

there is every reason to believe that there was non-egalitarian access 

to certain classes of goods as well as the services of specialized crafts

men. The presence of craftsmen and other nonproducers indicates that 

there was an agricultural surplus which could be tapped to support them. 

This need not have been a situation in which there was full-time craft 

specialization with the non-elite portion of the community differentiated 

into craftsmen and farmers. It is just as likely that the surplus was 
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really time left over after the basic needs of subsistence had been met 

and that the craftsmen were also part-time farmers. At any rate, data 

emerge that can be used in an attempt to model the economic life of 

Central Mexican communities during the Formative. 

Vaillant's excavations actually yielded very little information 

about the nature of Formative communities. He recovered almost no evi

dence of structure at any of his sites, and since his main goal was to 

produce a chronological sequence, his excavations were not conducted 

in a way conducive to discussing the patterned distribution of the mate

rial culture he described. His reports therefore contain some tantalizing 

hints but no truly firm data. 

One such tantalizing hint is in the burial data from El Arbolillo. 

That site produced 63 burials, and there is a definite nonrandom pattern 

to the distribution of the grave goods as well as to the amount of care 

taken in preparing the internment. The burials from trench C, as well as 

those from the lower strata of trenches B and G, has a definite tendency 

toward richer accompaniment, and most of them were in slab-lined pits, 

full cists, or at least had gravel floors. With one exception (skeleton 

129), the burials from trench D were far poorer in accompaniment and 

simply placed in unmodified pits. Vaillant believed that these patterns 

were indicative of a temporal difference, and while that possibility can

not be ruled out, the invalidation of his other chronological inferences 

by the work of Tolstoy and Paradis (1970) can lead to the alternative 

hypothesis that the real basis for the variability was differential access 

to goods among the prehistoric inhabitants of the community. The degree 
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of this possible differential access can be seen in two charts in Vail-

lant's (1935:185, 187) original work. 

Tlatilco contains firmer indications of stratification in the Val

ley of Mexico during the Formative. This site is known mainly from the 

published work of two individuals, Porter (1953) and Piria Chan (1955). 

Excavations were also carried out there by Tolstoy and Paradis (1970), 

but their effort were directed mainly to straightening out the chronology 

and have already been discussed above. 

Porter (1953:34-43) has amply distilled and characterized the 

material elements of the "Tlatilco Culture." These are richly accom

panied graves and bottle-shaped pits filled with refuse; a characteris

tic range of ceramic forms, which include long-necked jars, jars with 

an obtuse basal angle, cylindrical vessels, and spouted trays; a char

acteristic range of decorative motifs, which include incising on a brown 

monochrome, zoned and paneled incising, gadrooning, excising, some

times with a paint filler and rocker stamping; and a figurine assemblage 

dominated by D1, D2, D3, K, and C5 but which also includes A, B, C3, 

and C as a lesser component. 

These ceramic traits and the figurine assemblage really charac

terize the Early Formative as it is known both in the Valley of Mexico 

and Morelos and connect it with the same temporal horizon in Oaxaca. 

The figurine assemblage is particularly similar to the early period of 

Gualupita, and there may be close correspondence with the ceramics as 

well, but this is hard to document from Vaillant's Gualupita material. 

It would seem, then, that any data on community structure available from 
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Tlatilco should inform us about the Early Formative pattern in the Valley 

of Mexico. 

The absence of reported architecture should not be taken to in

dicate that the site was simply a specialized location for the disposal 

of some other community's dead. This view is firmly contradicted by the 

presence of bottle-shaped pits, presumably used for some kind of storage 

before they were filled with trash and the fact that fragments of fired 

wattle and daub were common around some of the burial pits (Porter 1953: 

34). It is highly likely that there were simple jacal structures like those 

found in Oaxaca and at Chalcatzingo but that the excavators at Tlatilco 

missed them. This is easy to do, since their traces are subtle. There is 

no reported evidence for ceremonial architecture or elite residence, but 

these again could have been missed, since they also may have been 

jacal construction and need not have rested on platforms. Such struc

tures were found at Chalcatzingo, and some of them were characterized 

by reduced rather than increased size. 

The burial data from Tlatilco seem to indicate strongly a differ

ential access to wealth. Although they do not quantify the material, 

both Pina Chan and Porter noted that some of the graves were particularly 

rich, while some of the burials were wholly unaccompanied. Porter 

(1953:43) does provide one example of the extent of this differentiation 

when she cited a grave containing 68 figurines. There is also indication 

that some of the people at Tlatilco had more ready access to goods than 

people at other communities in the Valley of Mexico. Porter (1953:22) 

indicates that 78% of the graves at Tlatilco contained some goods con

trasting with 7.15% at Zacatenco and 49.20% at El Arbolillo. This may 
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be taken as indicative of a real difference, but it does not definitely 

prove the existence of a favored group at Tlatilco. Zacatenco and El 

Arbolillo were not fully contemporary with Tlatilco nor were they as ex

tensively excavated. This is about as far as the Tlatilco data can be 

pushed. 

One last investigation in the Valley of Mexico has provided 

information on community structure. This is Sanders' (1965) survey in 

the Teotihuacan Valley. Sanders has identified four Formative phases 

in that valley, Altica, Chiconautla, Cuanalan, and Tezoyuca-

Patlachique. Altica dates to the period from 900 to 700 B.C. and is 

mainly Early Formative in character. Chiconautla dates from 700 to 500 

B.C., falling in the Middle Formative. Cuanalan dates from 500 to 200 

B.C. and therefore overlaps with this study for about 100 years. 

There are only three secure sites dating to the Altica phase 

plus two sherd scatters which may have been occupations. All of the 

sites fall into Sanders' hamlet-size classification, probably represent

ing the remains of well-spaced houses in a farming community. The 18 

sites of Cuanalan phase are essentially identical to those from Altica. 

There are no structures known for either of these two phases (Sanders 

1965:92-93). 

The 29 sites of the Chiconautla phase fall into two distinct 

groups. The type site, TF 38, was exposed by a quarrying operation 

which revealed floors and burials. The site is village size, covering 6 

hectares, and Sanders believes that it was occupied by from 250 to 300 

people. Another site, TF 35, was also about this same size. There was 

no ceremonial architecture at either of these sites, and none is known 
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for the phase. What seems to be indicated is a retarded development in 

the Teotihuacan Valley up to the end of the Late Formative. Sanders at

tributes this to the fact that the population of the Valley of Mexico was 

concentrated at the south end throughout the Formative period. Thus, 

even in the Late Formative when sites like Cuicuilco at the south end of 

the valley were becoming highly elaborate, the development in the Teo

tihuacan Valley remained unimpressive. These data, then, can be dis

missed as atypical of the Central Highlands as a whole. 

All well-known sites from the Central Highland Formative have 

now been discussed but one. This is Chalcatzinco, the focus of the 

present study. In discussion of this site, all of the data currently avail

able will be considered, but this will leave a much thinner discussion 

than might be expected. I control all of the data on the figurines exca

vated at the site up through the end of the 1973 field season, but the 

other data, and especially the bulk of the excavated features, lie in the 

province of other investigators. Thus, a full discussion of the structure 

of this Highland Formative community will have to await completion of 

analysis by all of the project's staff. 

The excavations carried out at Chalcatzingo by the University 

of Illinois in 1972, 1973 , and 1974 were actually the second round of 

investigation at the site. It was explored by Piria Chan during the last 

few months of 1953 and reported by him in 1955. His excavations were 

not particularly extensive, consisting of some trenching around the 

smaller of the site's two mounds and eleven 1x2 meter test pits at 

various points around the central zone. However, with Pina Chan's re

port plus the impressions I gained while participating in the survey and 



excavations during the 1973 field season, it is possible to give a fairly 

accurate picture of the site's form and to make some reasonably firm in

ferences about the nature of the community that occupied it. 

The description of the site given by Pina Chan (1955) along 

with the plans he published give an erroneous impression of the extent 

of the prehistoric community. His description really pertains only to the 

central core of the site where the Formative and Classic public architec

ture is located. His plan presents the correct relationship of mounds A 

and B and shows a small plaza between them on the north side of A and 

the west side of B. Actually, there is a much larger plaza on the east 

side of B, which is dominated by a large platform mound running out from 

the pyramid. This platform consists of over 5 meters of man-made depo

sition in the area immediately adjacent to mound B, and it tails off grad

ually in depth to the south. (A parenthetical note must be inserted here. 

The basic plan of the site published by Pina Chan (1955:41) is oriented 

with south to the top of the page and has no north arrow.) 

The central core of the site is surrounded by what appear to be 

the dwellings of common farmers. These common dwellings are located 

on terraced slopes surrounding the central plaza, with the actual struc

ture on one end of the terrace and the rest presumably devoted to agri

culture. This pattern was observed in the surface survey and confirmed 

in the excavation of several terraces. Determination of the actual extent 

of the non-elite portion of the site as well as the form of the elite por

tion of the community is problematic and will not be sorted out until all 

of the investigators on the project have completed their analyses. Some 

indication can be given here, but it must be borne in mind that it is 
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highly impressionistic and subject to much change as more information 

becomes available. The nature of the elite occupation will be considered 

first and then the non-elite segment will be considered. 

Elite occupation of Chalcatzingo was concentrated in the area 

labeled the "Plaza Central." It comprises the area around mounds A and 

B and the large platform mound. It also continues south of the platform 

mound up to the beginning of the slope where it gives way to terracing 

and possible agricultural use. There is some difficulty in interpreting 

the public architecture, which centers on determining which part was 

constructed in the Formative and which parts were built in the Classic, 

when the site continued to be occupied. 

Pina Chan believed that both of the construction phases he ob

served in mound A were Classic with the inner structure Early Classic 

and the outer Late Classic. The larger mound B is a problem. During 

the 1973 field season, the mound was only cleaned to reveal its basic 

form, which is circular. No sealed deposits were excavated and no se

quence of construction revealed. The area of the platform mound immedi

ately adjacent to the east face of mound B was trenched, however, by 

two 1x3 meter trenches. These trenches revealed a shallow Classic 

period deposits of about 1.5 meters. Below this was first Middle and 

then Early Formative material. The trenches continued to produce cul

tural material to a depth of 5.5 meters at which point sterile tepetate 

was encountered. The evidence from these two trenches, along with 

another dug in the 1972 season and extended 30 meters south of the 

pyramid, revealed that the original slope of the ground was gentle and 

to the north. The 25-meter terrace recorded by Pina Chan and still quite 
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evident today consists mainly of man-made deposition. The steep slope 

of this terrace was used during the Classic to form one wall of a ball 

court. 

In the area about 120 meters south and 30 meters east of the 

1972 datum (Fig. 9, in pocket), there was an occupation which is 

currently interpreted as ceremonial or at least special use in function. 

This area is characterized by particularly small rooms, several of which 

were barely a meter on a side. The floors of some of these rooms were 

literally covered with whole vessels and figurines, which may have been 

stored. There was evidence that the structures were destroyed by fire, 

since the fill around the rooms contained a good deal of fired wattle and 

daub. 

Immediately adjacent to this zone on its east side and probably 

part of the same complex was a series of larger rooms. When excavation 

began, this was thought to be an elite burial area, since it was charac

terized by a dense group of particularly rich interments, but further in

vestigation revealed that all of the burials were subfloor to structures. 

One of these burials was particularly rich. It had been placed in a slab 

cist and contained several whole vessels and figurines as well as a jade 

ear spool. Further elucidation of the nature of this elite zone will have 

to await completion of analysis by David Buget, who excavated the west 

portion, and Marcia Merry, whose particularly carefully controlled ex

cavations will provide an excellent picture of what was going on on the 

east side. 

In developing the results of the figurine analysis in the next 

two chapters, an argument will be constructed attempting to demonstrate 
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the connection between a group of skilled craftsmen and the elite who 

occupied the center of the site. There is a body of evidence that strong

ly supports the inference that such a group of craftsmen was present at 

the site. This is the now famous group of base-relief carvings located 

near the base of the cliff overlooking the site. These carvings have al

ready been exhaustively described (Grove 1968a), so I will only mention 

a few points which are germane to drawing inferences about the nature 

of the Formative community that occupied the site. 

First, the carvings are highly sophisticated in technique, mon

umental in conception, and meticulous in execution. The style is quite 

close to that of the Gulf Coast during the Early Formative. They certain

ly represent not only the presence of a specialist or specialists but of 

people who had had the opportunity of becoming intimately familiar with 

the Gulf Coast carving style. The possibility that talent was recruited 

on the Gulf Coast and supported at Chalcatzingo for the sole purpose of 

producing the carvings cannot be excluded. This kind of activity is in

dicative of a powerful elite group in the community at Chalcatzingo and 

of their connection with craft specialists. 

The nature of the non-elite portion of the site has already been 

partially described. They were resident in simple wattle and daub struc

tures placed on the agricultural terraces surrounding the elite core of 

the site. This occupation seems to have been quite intensive in an area 

of almost 2 km^, although firm definition of the bounds of the community 

will have to await completion of analysis by Kenneth Hirth, who carried 

out the survey connected with the 1973 field season. He surveyed the 

entire valley system in which Chalcatzingo is located and examined the 
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area surrounding the core of the site very intensively. I participated in 

a good deal of the survey immediately around the site and base my esti

mate of 2 km^ of intensive occupation on personal observation and con

versations with Hirth. 

This concludes the consideration of the archaeological data on 

the communities that occupied the Central Highlands during the Forma

tive. It is now time to consider the nature of their economic organiza

tion, so that some predictions about exchange at Chalcatzingo can be 

made. This will be approached by first attempting to find some corres

pondence between the social units in the Highland Formative and some 

known communities that have been observed as living entities. 

Sanders and Price (1968) have considered this problem of cor

respondence at some length in their monograph on the development of 

civilization in Mesoamerica. Their discussion is not fully satisfactory 

for two reasons. First, their consideration encompasses all of Meso

america and a good many of their inferences about the Formative are 

more appropriate to developments on the Gulf Coast than they are to 

the Highlands. Second, their approach is far more ecological than eco

nomic or political, and this has caused them to give scant consideration 

to some of the problems of interest here. However, their work is useful 

for one purpose. They have developed a reasonably tight argument plac

ing the Formative societies of Mesoamerica, both Highland and Lowland, 

into the stage of development that Service (1962:143-177) called the 

chiefdom level and Fried (1967:185-226) has identified as stratified. 

In constructing their argument, Sanders and Price (1968) iden

tified three patterns observable in the archaeological record they believe 
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could be associated with a chiefdom-level prehistoric society: cere

monial centers occupied by the elite with non-elite residence in sur

rounding hamletlike communities, an entire chiefdom resident in a single 

nucleated community, and a relatively large population resident in the 

center with the balance in hamletlike communities. 

Actually, none of these constructs seems particularly close to 

the pattern observed in the Central Highland Formative, while the place

ment of these societies on the stratified level does seem correct. The 

community form in the Highlands seems to be a placement of the elite in 

a relatively dense, centrally placed occupation with the non-elite in a 

more dispersed pattern immediately surrounding them. This seems indi

cated in Flannery's (1968) Oaxacan date, and it is also the pattern I 

have observed at Chalcatzingo. In the case of Chalcatzingo, it can be 

added that the dispersion left room for agricultural activities. 

It is the patterned differentiation in the archaeological sites 

that seems to give firm support to an inference that the societies that 

occupied them were stratified. They cannot be accurately placed on the 

state level of organization because they lack the size associated with 

this development. Also, the elite activities themselves do not seem to 

have the intensity associated with states. It must be emphasized that 

this characterization is intended to apply only to the Central Highlands. 

It is very likely that the Gulf Coast Formative societies were state level 

and those in the Grijalva depression may have been as well. 

It is not necessary to accept the full evolutionary implications 

of the developmental schemes that Service (1962) and Fried (1967) have 

constructed. Their characterizations of stratified societies can be used 
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from the ethnographic and historic data and form independent units within 

themselves. These abstractions are useful when trying to reconstruct 

aspects of similar prehistoric societies. The validity of the abstractions 

must be judged separately from the general theories they were constructed 

to support. No purpose would be served here by recapitulation of the 

schemes Service and Fried have advanced, so only the most pertinent 

points will be abstracted and discussed. Furthermore, this presentation 

will be freely intermixed with modifications needed to make the charac

terization useful in this study of economic behavior. 

The most fundamental aspect of stratified societies is their dif

ferentiation into elite and non-elite segments. The elite segment is it

self characterized by a domination of certain resources which are 

essentially economic in nature and by a varying degree of political con

trol over the activities of their communities. Elite-dominated resources 

can be both material and nonmaterial in nature. For example, the elite 

may have control over the allocation of water in an irrigation system, 

key commodities like salt or fine potting clays, rich agricultural land or 

small microenvironments which allow them to produce exotic foods. 

Equally important is their control of labor beyond the resources of their 

immediate domestic group. The leaders of a stratified society may be 

able to turn out the entire able-bodied populace of their communities to 

work on a single project. The project itself may be yet another means of 

production, like an irrigation system or terracing, or it may be designed 

to enhance the prestige of the elite, like a temple or special residence. 



80 

Economic and political power is inextricably linked in stratified 

societies (a characteristic which may become quite blurred in true civi

lizations) . The chief is the only true entrepreneur in his community be

cause he is the only individual who can muster the capital outlay for a 

major economic enterprise. A skillful manipulator of this situation can 

shape economic and political events and greatly enhance his power, 

both politically and economically. It is just this fact that accounts for 

the unusually ephemeral nature of chiefdoms in most regions where they 

have arisen. Once the means of aggrandizement is coupled with a group 

of full-time entrepreneurs and politicians (which is what the elite in a 

chiefdom really are) growth is very rapid and society metamorphoses to 

a higher level of development. This is one of the most severe problems 

that has plagued all attempts to characterize human cultural development 

with any stage-oriented concept. The processes which lead to a suc

ceeding "stage" seem always to be in operation from the beginning of 

the previous "stage." The reality being modeled is far more a continu

ous interaction of the many variables whose concomitant operation 

creates directional change in human societies rather than a stair-step 

progression through a series of stages. Any stage concept is a very poor 

fit onto the systemic reality. 

This, then, is a very general characterization of the elite seg

ment of economic activity in stratified societies. The society's non-

elite, of course, participates in the elite aspect of the economy, since 

they provide all of the basic input which keeps it going. It is the com

mon producers who provide the surplus allowing full-time specialization 

by a segment of their society. It will be recalled the corollary D of 
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an asymmetric exchange unless power is input from outside the economic 

system. While some coercion of the non-elite by the ruling group is 

characteristic of stratified societies, the real basis for continuation of 

the system is in the fact that the exchange is not really terribly asym

metric. The directional activities of the elite are not an unwanted impo

sition but rather a desirable service. There is a real need for central 

direction in societies the size of chiefdoms. When the fundamental 

agricultural base of a society depends on the maintenance of a produc

tive instrument, like an irrigation system or agricultural terracing, this 

is doubly true. The incredible amounts of energy wasted by groups, 

like the Ifugao of the Philippines (Barton 1926) in feuding and self de

fense is ample testimony to the efficiency achieved when jural settle

ments are backed by a central authority. When a society is small, 

informal adjudication and diffuse sanctions suffice to maintain smooth 

interaction. Increased size and population density render these mech

anisms insufficient and, eventually, inoperative. 

There is a second benefit accruing to the society which sup

ports full-time specialization, and this is the fact that not all of the 

specialists are engaged in the tasks of government. The correlation be

tween stratified societies and craft specialization is well documented 

in both Service (1962:147-148) and Fried (1967:191-196). The products 

of this specialized labor are at the disposal of the directorial class but 

by no means confined to its exclusive use. What has been tagged by 

Polanyi (1968:207-237) as the "redistributive mechanism" by which goods 

are moved through a stratified society can actually be seen as a case of 
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oligopolistic competition with the chiefly class having a monopoly on 

one whole leg of the transaction. 

It is possible to view the act of redistribution as an exchange, 

subject to the modified set of supply-demand functions presented in the 

previous chapter. In this exchange, the common people possess an es

sentially undifferentiated product, their agricultural produce, and per

sonal service. The elite group, on the other hand, possesses a 

monopoly on specialist-produced goods and their directorial services. 

The directorial services are purchased by the non-elite group at a price 

set by the elite; that is, they tell the commoners what portion of their 

crop they must bring in to the center and how many days of service they 

must give. There are some interesting indications, however, that while 

a minimum level of input from the common stratum is insured by admin

istrative fiat, a larger share of specialist produced goods or restricted 

access resources maybe used to entice contributions above that as

sured level. This certainly has the appearance of a supply-demand 

function responding sluggishly to market forces, as would be expected 

under the oligopoly established by the elite group. 

The archaeological evidence that indicates a correspondence 

between the type of society just described and the prehistoric commun

ities of the Central Highlands Formative was presented earlier. This 

should mean that if the characterization of redistributive exchange be

tween the elite and commoner segments of stratified societies is correct, 

some indication of its former existence at Chalcatzingo would be ob

servable in the patterns of preserved material culture on that site. 
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The problem then becomes which items of material culture are 

most likely to reveal this prehistoric pattern and just what that pattern 

should be. These problems will be dealt with in detail in the next two 

chapters, but the general form of the solution can be mentioned here. 

In seeking evidence of exchange between the elite and com

moner segments of the prehistoric community of Chalcatzingo, it was 

believed that some specialist-produced item would provide the best in

dication. The anthropomorphic figurines that have played such a promi

nent role in all discussion of the Highland Formative in Mesoamerica 

were chosen as the one item of material culture which seemed to be both 

specialist produced and found in reasonable abundance in all parts of 

the site. 

No single pattern of figurine variability can be predicted, since 

I do not wish to test for only one possible form of the exchange or even 

assum a priori that it existed. First, if there really was no exchange of 

figurines and if each domestic group produced its own, one would expect 

a discrete distribution of stylistic variability with shared variability 

tailing off sharply with geographic distance. If all of the figurines on 

the site were produced by a single group of specialists and equally traded 

over the whole community, no pattern would be discernible at all. An 

inspection of any Formative figurine collection reveals a patterned vari

ability in the quality of the pieces which virtually rules out this last 

possibility, but it will be tested for anyway. If some figurines were 

specialist produced and some not and if the specialist-produced figu

rines participated in a system of redistributive exchange like the one 

described above, then a characteristic pattern of stylistic variability 



84 

can be predicted. First, it must be assumed that the specialist who 

produced the figurines lived near the elite. The data from Oaxaca indi

cate that this probably was the case in the Highland Formative commun

ities . If specialists were producing the figurines for the elite and at 

places in or near their sections of the site, then there should be a ten

dency for these areas of the site to contain mainly specialist-produced, 

elite-controlled stock of figurines. The presence of these figurine styles 

in other parts of the site would then indicate that they were physically 

transported there, and it is asserted that redistributive exchange was 

the mechanism behind this movement. Finally, if some of the figurines 

were specialist produced but were not made available to the commoners 

by redistributive exchange, then one would expect two spatially discrete 

distributions of stylistic variability with no overlap. 

This, then, is the general form of the solution. Its specific 

nature will be revealed in the next two chapters when the manipulation 

of the data and performance of the actual tests are discussed. Before 

passing on to that aspect, however, attention must be given to a very 

important point. 

In the previous chapter, it was stated that all human activities 

have an economic aspect and that this economic component can be sub

jected to economic analysis. The proviso was immediately attached that 

the economic aspect of a behavior set is never the only force that shapes 

it and that economic considerations may frequently be of secondary im

portance. This principle must be reemphasized now because the remain

der of this analysis will be concerned with the economic aspect of 
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prehistoric human behavior at Chalcatzingo and it will use economic 

principles and interpretations. 

It cannot be denied that any observable patterning in the dis

tribution of elite-produced items at the site will admit to a host of al

ternative interpretations. It is a well-known fact that ritual behavior, 

considerations of kinship, political exigencies, and many other forces 

shape the nature of redistributive exchange in the societies where it 

has been observed. It is certainly a distinct possibility that one or 

more of these forces had a powerful influence at Chalcatzingo. This in 

no way invalidates the purely economic analysis of the behavior set. 

First, if the predicted patterns can be demonstrated, then, the presence 

of the exchange system is strongly indicated and the fact that noneco-

nomic forces impinge on it is extraneous. Second, although these non-

economic influences may have had a powerful effect, this is seen most 

strongly in the short-run situation and the patterns will conform more 

closely to economic considerations over the long run. Since the overall 

time period under consideration is nearly 1,600 years, the needed tem

poral depth is present. This perspective is the one advantage of testing 

the model against the archaeological rather than the ethnographic record. 



CHAPTER 3 

STATISTICAL MANIPULATION OF THE DATA SET 

To this point, a general theory of economic behavior has been 

constructed and hypotheses about the specific nature of prehistoric 

economic activity in the Central Highlands of Mesoamerica during the 

Formative period have been advanced. The specific hypotheses and the 

general theory were related to one another. The present chapter is the 

first leg in the process of testing these hypotheses. In it, the manipu

lations performed on the data will be presented and justified. There will 

also be an attempt to specify the relationship between each of the sta

tistical operations on the data and the archaeological assumptions of 

the study. This process will be approached on two levels. First, the 

general nature of the articulation between archaeological and statistical 

analysis will be considered. In this context, I will present the initial 

observations made on the archaeological record at Chalcatzingo as well 

as the basic manipulations of those observations. In the course of this 

discussion, the final case and variable set used in the trade study will 

be developed and presented. When this has been done, I will consider 

the crucial problem of the measurement of style. After presenting this 

background, it will be possible to specify the predicted distribution of 

stylistic variability at Chalcatzingo, but this will be taken up in the 

final chapter, not the present one. The first point for consideration is 

the nature of the study's observations, or "variables." 
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In any inquiry, a variable is whatever the investigator has de

fined it to be. It is his fundamental unit of observation. Statisticians, 

however, have given some rather precise definitions to the nature of 

variables in general, and since this study depends heavily in statistical 

manipulations, the statistical nature of variability will be considered 

first. 

Statisticians have defined three kinds of variables based on 

three levels of measurement. These levels of measurement are nominal, 

ordinal, and rational. A nominal measure is simply the observation of 

a named state. At its base, it is a presence-absence conception of the 

phenomenon under investigation. Thus, in a sociological study, the 

subject may be a college graduate or not. A psychologist may record 

that a subject has or has not been institutionalized. An archaeologist 

characterizes a potsherd as Aztec Black-on-orange or not. Clearly, if 

a subject under observation is not a member of one named group, it may 

fall into one of a number of others. Adding more categories to a nominal 

scale, however, does not modify the essential presence-absence nature 

of the observation and the categories remain fully discrete and arbitrary. 

There is no place for a concept of "betweeness" in a nominal scale. To 

encode such a state, the investigator must set up yet another discrete 

group. 

Ordinal scales do allow for a concept of "betweenness." In an 

ordinally scaled variable, the investigator knows that two of his obser

vations are relatively close together or far apart. What he does not know 

is the actual distance involved. The classic example of an ordinal scale 
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is the rank ordering of a group of students. There is an ordering from 

first to last, but the fact that a student is on top of a class of 25 does 

not mean that he is 25 times better than the student at the bottom. Or

dinal scales as such are not much used in archaeology but a similar 

seriation of sites has this basic nature. If the variation on which the 

seriation is based is believed to be temporal, the archaeologist knows 

the relative ages of his sites but he does not know how many years ac

tually separate them. 

In a rational scale, the interval between observations is known. 

Furthermore, it is infinitely subdivisible. Length, width, weight, vol

ume, and all other scalars are rational measures. Fortunately for the 

archaeologist, frequency also has this same basic nature, although it 

is not a perfect scalar. It may be that the fundamental observations 

made in an ordinal scaling are also based on real measures and that the 

difference between ordinal and rational scales exist only due to the in

ability of the investigator to devise a scalar measure to deal with cer

tain kinds of observations. Thus, in an evolutionary scheme, which is 

clearly an ordinal scale, there is a basic substratum of real measures 

like population size and density, energy consumption per capita, ratio 

of producers to nonproducers, and many others. This concept of moving 

from an ordinal scale to a rational scale is fundamental to the use of 

rational techniques on archaeological data because it is not rational in 

its basic nature, but it can be made to behave as if it were. Thus, al

though the observation of ceramic types is clearly a nominal scale, their 

frequency within provenience units or sites is more nearly a rational 

measure. 
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As stated above, it is completely up to the investigator to de

fine the nature of his variable set. This is only another way of saying 

that it is the investigator's task to determine which observations he can 

feasibly make and which subset of that universe is really germane to his 

problem. To tie this specifically to archaeological analysis, the archae

ologist must determine what he wants to know about the past and which 

observations on the archaeological record will provide him with that 

knowledge. This fact has always been implictly recognized but cogni

zance of it has heightened in recent years. 

A decision that statistical manipulation will be needed in the 

course of an archaeological analysis imposes additional restraints on 

the archaeologist as he formulates his observational set. One needs to 

map the archaeological problem under study carefully onto the statistical 

techniques used to solve it. To do this effectively, the archaeologist 

must maintain a firm grasp on the nature of both his archaeological in

ferences and the statistical inferences corresponding to them. One key 

point that must never be forgotten is that statistical explanation does 

not exist. Explanation must be brought from the archaeological analysis 

to the statistical analysis and this is done in two ways. In the context 

of discovery, when the investigator is seeking the meaningful relation

ships in this data, the statistical techniques used in the search must be 

fitted both to the nature of the variables (the level of measurement) and 

to the questions being asked. Later, in the context of validation, when 

the investigator is trying to demonstrate the veracity of his discoveries, 

the archaeological predictions must be matched to the outcomes of the 

statistical tests used. Statistical analysis is thus used to demonstrate 
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the veracity of archaeological interpretation and not as a substitute for 

it. With these general considerations laid out, further elucidation can 

be achieved by consideration of the choice of variables for the Chal-

catzingo trade study. 

As stated in the last chapter, the anthropomorphic figurines 

were chosen to form the basis of this study because they were probably 

specialist produced and were found in relative abundance over the whole 

site. For those unfamiliar with the nature of mesoamerican Formative 

archaeological materials, a word is in order on why the figurines were 

preferred over the ceramic vessels. First, the majority of the vessels 

were rather simple and, as a group, quite homogeneous. Form seems 

consistent across the site and decorative motifs are virtually confined 

to simple punctuation in the Early Formative and monotonous use of 

double-line break in the Middle Formative. Only a few sherds from 

Chalcatzingo show more complex treatment. It cannot be denied that 

the ceramics do present some possibilities for studying the same pat

terns of exchange seen in the figurines, but this would have required a 

prohibitive expenditure of time and effort, due to the difficulties of de

vising appropriate observations and the vast bulk of the material. There 

were just over 3,700 identifiable figurine fragments excavated in the 1972 

and 1973 seasons. The ceramics from the 1973 season alone filled a 5-

ton truck. These considerations made the figurines the only logical 

base for the study. 
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It was necessary to find a means of distinguishing between 

figurines made by two fundamentally different groups of people, one of 

them specialists in craft production and the other not. This is clearly a 

problem in observing and recording microstylistic variability. The prob

lem of actually "measuring" style will be discussed in depth below, so 

for the present suffice it to say that the basic unit for the observation 

of this microstylistic variability suggested itself almost immediately. 

This is the manner in which the various body parts were portrayed or em

bellished. For example, there were 20 different ways to make the eyes, 

10 different ways to portray the mouths, 7 styles of noses, and so on. 

Some parts received a good deal more attention from their prehistoric 

makers than did others. Only 7 different neck ornaments were observed, 

while there were 27 basic styles of turban wrap and 15 ways to embel

lish them. In general, the greatest attention was paid to the heads, and 

the bodies received more cursory treatment. In all, 183 stylistic attri

butes were observed. I decided that the color of the base clay might 

help me to discover the pattern of exchange on the site, so this variable 

was also coded, as were a number of other observations intended for 

future analysis. The full list of these attributes is seen in Table B-l 

(Appendix B), and a description of them can be found in Appendix A. 

The basic unit of observation was the portrayal of the different 

parts of the figurine. However, this was not the basic unit of analysis. 

Interest in this study is not focused on style per se but on the distribu

tion of stylistic variability over the site. Attention must then be focused 

on the distribution of stylistic elements over the provenience units of the 

site, not the figurines. It would have been possible to observe the 



correspondence on the individual objects first and then use these pat

terns of co-occurrence to sort the site's provenience units, but this ap

proach was not taken here for two reasons. First, it would have been 

extremely time consuming, requiring two discrete phases of analysis. 

Second, it is totally unnecessary and probably inappropriate. It is un

necessary because the elements must first co-occur on the pieces before 

they can co-occur in the provenience units, since it is the fragments and 

not the elements that occur in the archaeological record. It is probably 

inappropriate because it allows nonbehavioral, natural processes to 

operate before the cultural formation processes of the archaeological 

record are considered (Schiffer 1972). This is true because it is the 

natural factors of preservation that determine the size of the figurine 

fragment preserved intact. It is the set of attributes still on that pre

served fragment that can be observed to co-occur when analysis pro

ceeds from the level of the individual piece not the original nexus of 

design elements put onto the whole figurine by its maker. Barring the 

more major cataclysms of erosion and redeposition, however, the frag

ments of discarded figurines will tend to preserve their original asso

ciation within provenience units and the tendency for articles from the 

same source to wind up in the same location can also operate at this 

level of analysis. 

It should be obvious from the preceding discussion that the 

fundamental unit of analysis in the Chalcatzingo trade study had to be 

some level of site provenience. The need was to analyze the co-occur

rence of design attributes within some physical space on the site that 

could be correlated with the prehistoric behavior under study. 
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Ultimately, the "cases" in this study must be the major areas of the site 

occupied by the elite and non-elite segments of the prehistoric commun

ity. For the program of statistical analysis undertaken, however, these 

major areas were far too coarse. The specialist-produced figurines 

should show up in only some of the contexts in the non-elite areas and 

taking areas as a whole would mask this relationship. On the other hand, 

it is not necessary to deal with the precise point in the site where the 

individual figurines or fragments were found. The investigation of ex

change, unlike the study of an item's function, requires only the approxi

mate location of entry into the archaeological record. This justifies a 

unit of analysis, which while far finer than the major site area, is far 

cruder than point provenience or identification with a specific prehistoric 

use surfaces. 

As in any archaeological study, the finest unit available for 

analysis was the smallest unit the excavators had distinguished. At 

Chalcatzingo, these minimal units were usually 20-cm levels in a 1-

meter square. The only exceptions are the El Rey drainage in which the 

units were 1x3 meters and Terrace 25 where there was some attempt to 

isolate natural levels so that the thickness of the strata varied some

what. In neither case was the departure from the standard great enough 

to cause undue concern. With very few exceptions, it was never pos

sible for the excavators to attempt recovery by behaviorally meaningful 

units. All contexts that might carry behavioral implications, like house 

floors, outdoor use surfaces, etc. , were units to be discovered in an

alysis and not directly observable. Many units of this type may never 

be distinguished, although it is certain that they existed. This results 



from their subtle nature and the particularly adverse soil conditions at 

Chalcatzingo. 

Nine hundred and four minimal excavation units at the site ul

timately produced figurine material. The number of proveniences which 

produced no figurines has not yet been tabulated but it was large. 

Table B-2 (Appendix B) presents the provenience designations of the 

units that produced figures, while Table B-3 gives the distribution of 

the full variable set over them. The meaning of the provenience desig

nations will be discussed in Chapter 4. Even a cursory glance at Table 

B-3 will reveal two key factors. First, there is a large number of vari

ables which have very low frequencies. Second most of the distributions 

are wildly nonnormal. Clearly, neither the original variable set nor the 

initial case set (formed by the minimal excavation units) would serve for 

further analysis. Something had to be done about the very low frequency 

variables and the minimal units had to be recombined to allow the re

maining variables to occur with greater frequency per case. The solu

tions to the problems of defining the final case and variable sets will 

now be presented, first the case set and then the variable set. 

When considering the problem of the final case set, general 

archaeological and statistical considerations must be discussed first. 

The solutions used in this study are only approximate, and it will there

fore be necessary to present the ideal sought. Two sets of considerations 

forced the use of a solution which is far from perfect. First, I had vir

tually no control over the placement of the excavations on the site. The 

figurines I analyzed came from the activities of all the project's excava

tors and the placement of their excavations was naturally dictated by 
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their research designs, not mine. Second, there were many trade offs 

between the ideal and the practical. As is so often the case, cost ef

ficiency frequently won out over scientific considerations. The ideal 

construction of the case set for both archaeological and statistical an-

anlysis will now be presented. The concept of sampling will be used 

as a unifying theme for this discussion. 

Although it has been called by many names, the problem of 

sampling has been with archaeology, since the discipline was formalized. 

It has almost never been possible for an archaeologist to dig an entire 

site, and yet all archaeological investigation has sought inferences 

about the whole occupation that created the site. Until quite recently, 

all sampling designs were based solely on a priori notions about what 

would be found beneath the ground at some particular point. Beginning 

with the Binfords1 (Binford and Binford 1966) seminal article, the first 

attempts were made toward statistically valid sampling with the objec

tive of satisfying archaeological considerations not previously raised. 

In that article, the Binfords advocated the adoption of a procedure based 

on probability sampling of the units of analysis which the archaeologist 

intends to use in his study, i.e., sites, features, artifacts. In their 

attempts to operationalize the Binfords' basic design, both Longacre 

(1970) and Hill (1970) adopted sampling designs which consisted of lo

cating all of the rooms in their southwestern Pueblo sites and sampling 

that universe. Hill (1970:21) points out the advantages of stratified 

random sampling and states that its application would have enhanced his 

study. 
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Schiffer, Reid, and Neff (1973) have presented an excellent 

consideration of sampling as an archaeological problem. They point out 

the fundamental difficulties that arise from the fact that we have only 

the archaeological context to sample, while it is the systemic context 

which we wish to analyze. The basic scheme they advocate is one of 

multiphase sampling with the information gained in each phase used to 

refine the sampling design of the subsequent stage. This leads to an 

archaeological sample, which is both more valid statistically and better 

articulated with the systemic context. It must be pointed out that their 

excellent scenario does have some fundamental problems. First, all re

search projects are not long range and multiphase like those in which 

Schiffer and others have been involved. The feedback process they ad

vocate is simply not available to many investigators. This condition 

may arise from the fact that a project spends only one short period of 

time in the field or that the mass of data is too great to permit adequate 

analysis during recesses between field seasons. Staged sample design 

was unavailable to me because I spent only one season on the Chalcat-

zingo project. 

There is a far more fundamental difficulty in valid sampling than 

any of those mentioned above. The proper determination of sample size, 

crucial to obtaining true representation of the target population, is an 

insoluble problem. A basic assumption made by all forms of probability 

sampling is that certain population parameters are known for the vari

ables under investigation (Cochran 1953). The parameters needed depend 

on the nature of the variable. For a nominal scale, one needs to know 

its frequency in the sampling universe. For a normally distributed 
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rational variable, the mean and standard deviation are needed. For 

either, one must also know the size of the population he is sampling, 

the confidence he wishes to have in his sample, and how closely he 

wants to estimate the true population parameters in his sample data. 

When a study includes many variables, these values are needed for 

each of them and the investigator must draw a sample big enough to 

satisfy the sampling equation for the variable requiring the largest sam

ple. To actually obtain these population parameters, it would be neces

sary to examine the entire population (take a 100% sample). The usual 

solution is to estimate the population parameters on the basis of a pre

liminary sample. Such a procedure could be worked into a multiphase 

design but is not available in a "one shot" excavation. The message 

should be clear. Like all other disciplines that use statistical tech

niques, archaeology is going to have to accept a wide variety of approx

imate solutions to the sampling problem. Such an approximate solution 

was developed for the Chalcatzingo study, and it will be detailed in 

this chapter and the next. 

An unexcavated archaeological site can be viewed in two ways. 

One can look on it as a complex of subtle indications of the prehistoric 

community which occupied it or as a block of archaeological matrix, 

subdivided only by its formal properties. The first approach would cer

tainly seem to be the more attractive. Most archaeologists, regardless 

of their theoretical persuasion, approach a site as a set of clues. Ex

cavation is used to discover, identify, and elucidate the nature of the 

prehistoric community. There can be no arguing with this as a goal, but 

it is questionable as an approach. 
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The problem with viewing a site as a nexus of evidence for past 

behavior during initial investigation is that this extensively predeter

mines the units of analysis. This is true regardless of the sampling de

sign employed. An investigator walks onto his site and sees the remains 

of walls, perhaps a mound, a platform, and a number of other surface in

dications. The traditionalist digs out the space bounded by the walls, 

trenches the mound and platform, and perhaps sinks a few test pits into 

areas with no surface indications just to be on the safe side. His goal 

is to observe the nature of the architectural remains and to date them, 

but his preconceived notion of what they are bears heavily on his method 

of investigation. A "new" archaeologist encountering the same situation 

defines each of the areas as a sampling space and places his excavations 

randomly in each. He will probably use some meaningless rule of thumb, 

like the "10% sample," to determine how much of each to excavate. Once 

the two types of investigators are in the ground, they will each be col

lecting data from within units largely predetermined by their preconceived 

notions of the behavioral sets which produced them. Analysis and dis

covery are both prejudiced toward these preconceived units. 

If one views his site as a block of archaeological matrix par

titioned by formal properties intrinsic to itself, another approach is 

available. All behaviorally meaningful units are left to the analytical 

phase rather than determined during discovery. The investigator collects 

his data from within units partitioned by the formal properties of the ar

chaeological context and leaves behavioral inference to the analytic 

phase of investigation. Before the advent of computerized data process

ing, such an approach was not feasible. With the computer as an aid, it 
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can be done because the essentially managerial task of aggregating vari

able frequencies to new levels of provenience can be left to the machine. 

In a study that takes cognizance only of the formal properties of 

the archaeological context, while making and recording its observations, 

there must be a means provided for translating those formal properties 

into behavioral and chronological inferences during analysis. These 

complex decision-making processes are normally made during excavation 

and recording is done within the units hypothesized to be significant at 

that time. The input to the decisions is complex, multivariate, and hier

archical in nature. Any mechanical means for performing this task after 

observation and recording have already taken place must preserve these 

features. 

The first step in the process is, of course, data recording. 

Having defined the units of excavation in terms of formal properties, 

observation, and recording are done within these units. In the Chalcat-

zingo analysis, these units were the 904 original proveniences which 

produced figurine material. 

The next step is to recombine these minimal units into larger 

proveniences which form meaningful "cases" in the study being con

ducted. Here is the point at which the investigator must give considera

tion to complexity, multistage decision making, and the hierarchical 

nature of the archaeological context. Complexity must be encoded by 

allowing for a number of different fundamental principles of aggregation. 

A multistage option is preserved by making the encoding of these funda

mental principles open ended. The hierarchical nature of the archaeo

logical record must be brought in by allowing successively more 
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Inclusive groups to be constructed by each of the fundamental principles 

of aggregation. A concrete example will clarify this scheme, but the 

Chalcatzingo analysis cannot provide a really good case study. It poorly 

reflects the full implications of the system because it used only a very 

limited aspect of it. A hypothetical example will be constructed instead, 

and then I will demonstrate how the general principles operated in the 

trade study. 

To construct an example that will be familiar to all archaeolo

gists, let the hypothetical site be a masonry pueblos of the southwestern 

type and let the data examined be painted pottery. The hypothetical in

vestigator wishes to discover ceramic manufacturing groups within the 

village and determine if the inhabitants ever exchanged their pots or 

design motifs. He might posit that some level of domestic group was 

responsible for ceramic manufacture and that this group's potters deco

rated their wares with a shared set of stylistic attributes. His task is 

to search for areas of his site where there is patterned co-occurrence of 

design attributes and then look for lower level loci within the areas where 

the patterns characteristic of another area occur. 

Clearly, having done a design element analysis of his pottery, 

the problem is to find which provenience units map onto the living space 

occupied by the groups who manufactured the pots. The investigator has 

three sources of uncertainty in any attempt to determine this key set of 

units in the archaeological context. First, he does not know which of a 

number of alternative coresident units was the one sharing the design 

tradition (or possibly even sharing a potter). Was it a nuclear family, 

an extended family, one ward of the village? Second, he does not know 
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what space within the archaeological context corresponds to living space 

of each of these possible domestic groups. Did the nuclear family oc

cupy a single room in a compound, a suite with a kitchen and plaza, or 

a few rooms and share a kitchen and plaza with another family? Finally, 

the investigator must deal with the problem of contemporaneity. If he 

wishes to identify a pattern as it existed at one or more points in time, 

he must be able to isolate the archaeological contexts which were 

formed during those time periods. 

In the approach to sampling advocated by Binford and Binford 

(1966) and used by Longacre (1970) at Carter Ranch, Hill (1970) at 

Broken K, Reid (1973) and others at Grasshopper, and Schiffer (1973) 

and others at the Joint site, the basic technique was to use a unit of 

recovery identifiable on the surface. At the Joint Site, this was the 

space bounded by room walls within the pueblo and arbitrary grids over 

the trash mounds. In analysis, the key unit was the individual occupa

tion surfaces within the rooms and contemporaneous blocks in the trash. 

Schiffer made some interesting attempts to redefine his observational 

units during analysis, but as a rule, such units are frozen once they 

have been defined in the field because they have formed the basic re

cording unit. 

What alternative to this approach is possible? To see this, let 

us return to the hypothetical study. The investigator can divide up the 

recovery space of his site by formal properties, recording data from these 

units about both their content and their character. With these data in 

hand, he can redefine the basic unit of analysis during the analytic 

phase of his study. He can construct numerous alternative hypotheses 
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about possible combinations of his minimal units in a variable space cut 

by a temporal vector on one axis and a behavioral vector on the other. 

In practical terms, what can be done is to record information 

about possible membership in higher level groups as variables in the 

minimal provenience units. These variables can then be used as "flags" 

by a computer program, which aggregates the frequencies of whatever 

observations have been recorded in the minimal level units. For example, 

the hypothetical investigator might believe that his dendrochronological 

data indicate that he has five basic time periods. Certain of the pro

venience units can be assigned to each of these horizons. He can set 

up a "variable" to contain this hypothesis, giving all of the cases as

signed to the first aggregate the value A, all those to the second B, and 

so on. An aggregater program examines the "flag" variable, increment

ing the variable values in the aggregate case A by the frequencies of the 

variables in one of the minimal level units each time it finds the "flag" 

equal to A and so on for the other aggregates. In a more sophisticated 

analysis, the investigator might have recorded a temporal hypothesis in 

one variable and a group membership hypothesis in another. Using 

Boolean logic, the program can be made to define a new case set based 

on the intersection of these two variable vectors. It should be obvious 

that the possibilities are really quite numerous, subject to limitation 

only by the size of the available computer's memory and the needs, dili

gence, and ingenuity of the investigator. A system of this sort can also 

be made hierarchical by coding increasingly inclusive groups into the 

flagging variables. For example, a group of room floors that probably 

pertain to a single time period can also be flagged as members of the 
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same construction unit. With a system of this type at his disposal, the 

investigator in the hypothetical study could try out a number of alterna

tive hypotheses about which provenience units in the site represent the 

occupation of his basic ceramic manufacturing group at a number of 

points in time. Having found a meaningful pattern or patterns of design 

element co-occurrence, he could then scale the units down into much 

finer units in search for the loci where the ceramics traded among the 

groups were deposited. 

While a system of the type just described has features that 

make it attractive from an archaeological point of view, it creates prob

lems for statistical analysis. The class of statistical tests most fre

quently used by archaeologist share two fundamental assumptions. They 

assume first that each case in a sampling universe has an equal oppor

tunity for inclusion in the sample. The second assumption is that if ran

dom forces alone are in operation, each value of the variable in the 

study has an equal opportunity of occurring in each case. It is depar

tures from this assumed random distribution that forms the basis for in

terpretation. 

When the cases in a study are blocks of archaeological matrix, 

it should be clear that they must be roughly the same size for the prob

ability of occurrence for each variable value to be equal in each. Other

wise, size difference may be the main nonrandom force in operation. 

Digging in units of equal size is no help, since in the process of recom

bination into meaningful units, inequality is bound to be introduced. 

The solution to this problem is, fortunately, readily available in the 

common statistical practice of case weighting. In this technique, an 
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investigator assigns a weight factor to each of his cases and that factor 

is then used to scale the case set. With archaeological provenience 

units, the weight factor can be the inverse of their size, thus statis

tically equalizing the units. This same basic concept can be used to 

construct probability sampling designs far more flexible than random or 

stratified random techniques. If the probability that one group of cases 

would be included in the sample was greater than another's, a weight 

factor can be used to simulate equal probability sampling. Having just 

proposed a sort of panacea for a set of archaeological problems, a cave

at must be issued. Case weighting is tricky and unpredictable. If a 

wildly unusual case is assigned a high weight, it can skew a whole 

analysis. If a set of cases containing a key aspect of the study's vari

ability is given a low weight, results of the tests may be unreliable, 

not reflecting the true variability in the sample. The problem is that 

when the number of cases and variables is large, one is never really 

sure what he has done to his data by weighting it, and this behooves 

him to try at least some of his analyses on unweighted data. 

I have confidence that the case-weighting system I used on the 

Chalcatzingo data is valid, since I did run some key analyses with un

weighted data. The analyses were some basic correlational studies 

using the final case and variable sets. The analyses used the same sub

sets of the data that will be used later in the factor analyses. The re

sults of these analyses were perfect correlations among all of the 

variables, a situation which resulted from the fact that the large cases 

were allowed to make far too great a contribution to the overall variance 
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of each variable, masking the important relationships contained in the 

smaller cases. 

Now that the general considerations have been laid out, it is 

possible to present the manipulations I performed on the Chalcatzingo 

case set. This will take only a few sentences, since the actual opera

tion was not particularly complex. First, the criteria for aggregation had 

to be chosen. I used only two, spatial proximity and stratigraphic posi

tion. The use of such simple criteria was made possible by the assump

tions of the study. As stated above, when searching for patterns of 

exchange on a site, it is only necessary to deal with groups of items 

from the same general area and there is no need to worry about the func

tional equivalence of the units. The stratigraphic criterion was used to 

avoid any stratigraphic mixing that had not occurred during excavation. 

The technique of aggregation was quite simple. It was not even 

necessary to introduce flagging variables into the cases. I examined a 

listing of my case set that had been sorted by the computer so that units 

close to one another in space were contiguous on the list. I then con

structed groups of units within about 5-meter grids, never crossing stra

tigraphic boundaries with a few minor exceptions (some of the deepest 

units in each area were lumped). Having decided which minimal units to 

combine, I wrote a FORTRAN program which keyed on the I.D. number of 

the case and aggregated the variable frequencies for the groups. As in

dicated above, these units were the standard 20-cm levels in a 1-meter 

square used in excavation. A weight was assigned to each new case, 

which is the inverse of the number of units it contains. Thus, since 

there were 20 units in the largest aggregate, a new case containing 
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only one old unit was assigned the weight of 20. The size difference is 

a function of the proveniences that produced no figurines. 

The actual size of the new aggregated units thus varies from 1 

square meter, the case in which only one old unit formed a new unit, to 

20 square meters, the case in which 20 old units were combined into one 

new one. The actual combinations were chosen somewhat subjectively to 

take advantage of the situation where a number of contiguous units had 

actually produced figurine material. The retention of some isolated 1-

meter squares was unavoidable, due to the fact that although the inter

vening area had been excavated, no figurine material had been found. 

Although it will not be possible to demonstrate it until the excavators 

make their final reports, I have the impression that the lack of figurine 

material in large areas is due to the fact that this space represents in

terstices among the actual occupation surfaces. A system of weightings 

was chosen as the vehicle for standardization rather than percentages 

because it comes closer to true standardization than percentages would 

have. Without the weightings, the large units would still have been al

lowed to make too heavy a contribution to the variance of the variables, 

even after conversion to percentages. An additional dimension of valid

ity is added by the fact that the case-weighting routine in the statistical 

package used (SPSS) is additive rather than multiplicative. The manner 

in which I arrived at the final case set has now been described and the 

general principles that governed its construction detailed. 

The next step to be considered is the finalization of the vari

able set. The first consideration is the fact that the set was simply too 

large to be handled comfortably, even by computerized processing 
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techniques. Multivariate analysis requires the full correlation matrix to 

be "resident" in core memory of the computer. The routine I wished to 

use could only store a correlation matrix of 80 variables, so this was a 

firm upper limit. The second was the low frequency and the wild depar

tures from normality seen in some of the variables. The basic criterion 

used in culling to solve this problem was that the variables retained be 

frequent enough to occur in at least 10% of the cases. Wild departure 

from normality and low frequency of occurrence go together, as can be 

seen by examining Table B-2. These considerations finally reduced the 

variable set to the 68 seen in Table B-5. Even in this reduced set, a 

few variables which should have been thrown out on statistical grounds 

were retained for archaeological reasons. I allowed two types of archae

ological considerations to operate. First, I noted that when I had thrown 

out as many variables as seemed necessary on statistical grounds, 

every design element corresponding to an Early Formative type from the 

Valley of Mexico typology had been eliminated (Table A-l, Appendix A). 

I put the most frequent of these Early Formative elements back in. The 

second nonstatistical criterion I allowed to operate was my own intuitive 

feeling about the distributions of some of the variables. These intuitions 

were formed during the more than three months I spent handling the Chal-

catzingo material and recording the presence of the design elements. 

These decisions were probably fully justified, as will be seen in the 

next chapter. The variables retained for archaeological reasons are 

flagged by asterisks in Table B-5. 

To return to the variables not retained, different methods of re

moval were used for different variables. First, all of the information on 
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which parts of the figurines were present (variables 1 to 8) was retained, 

although these data were not used in the trade study. Low-frequency 

forming techniques were simply discarded. The colors, which had been 

observed as discrete values on the Munsell chart, were collapsed into 

12 groups. When dealing with the low-frequency design attributes, an 

error was made. I had intended to recode all the low-frequency design 

attributes into the category originally set up for anomalies. Due to a 

programming error (made by me), this variable was lost during the pro

cess of case aggregation. I decided that for purposes of the trade anal

ysis, this modification was not wholly undesirable and inasmuch as 

recovering from the error would have cost several weeks' work and a 

good deal of machine time, I proceeded with analysis without this vari

able in the data set. The modification was probably somewhat beneficial 

because the study is predicated on regularities in stylistic execution. 

Tables B-6 and B-7 represent the end result of all data reduction. Table 

B-6 gives the distributional data for the final variable set within the re

duced case set and Table B-7 gives this same information for the 

weighted case set actually used in all analyses. Table B-8 gives a sum

mary view of all the individual variable list and Table B-9 summarizes 

the improvement or deterioration of the distributional state of each vari

able in each case set. An idea of the actual amount of reduction a-

chieved in the data matrix can be gained by considering the fact that 

while the original data set had been punched on 9,400 cards, there were 

only 1,808 cards left after the variable set had been reduced and only 

204 after case reduction. Most of this compression resulted from the re

moval of blanks, i.e., nonoccurrences of the observations. I am fully 
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confident that very little information was lost during the whole process, 

and I am equally sure that no information that may have been lost was 

really needed in the trade study. This is how the data set was finalized. 

One more topic will be considered in this chapter, the nature and mea

surement of stylistic variability. 

It should by now have become clear that the basic paradigm 

underlying this study is derived from that developed by Binford and Bin-

ford (1966) and Binford (1968) in initial attempts at social reconstruction. 

They were followed by Deetz (1965), Longacre (1964, 1966, 1970), and 

Hill (1966, 1967, 1968, 1970, all of whom presented some refinement of 

the original model. In each of these studies, the basic technique was 

to identify a class of preserved material items which formed a component 

of the behavior under study and at the same time occurred in sufficient 

abundance and showed sufficient variability to allow the investigator to 

trace the patterns of that behavior. 

The studies cited were all concerned with prehistoric social 

organization. The Chalcatzingo trade study does share one essential 

feature with them—its basis in the patterned distribution of an artifact 

style. Since the identification and measurement of stylistic variability 

and its patterned occurrence is so basic to this study, it will be dis

cussed in some depth. The discussion of style will again operate on 

two levels. It will deal with the nature of stylistic variability, which 

is essentially an archaeological problem and then with its measurement, 

which is a statistical problem. 

As seen by the archaeologist, style is the patterned co

occurrence of the manner of executing any set of design attributes. From 
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the viewpoint of the prehistoric manufacturer, style is the result of ex

ecuting a set of design attributes on a particular item. A design attri

bute is any embellishment of a material item. An embellishment is in 

turn defined as any deliberately fashioned aspect of an item which is not 

directly concerned with its physical functioning. From this definition, 

several key aspects of style can be inferred. First, stylistic attributes 

are free to vary in a way that functional attributes are not. While the 

functional attributes of an item must remain within the bounds which al

low them to perform mechanically, stylistic attributes can take any form 

the human mind can conceive and the human hand can execute. It is the 

first part of this constraint which makes style so useful to the archae

ologist. While the possible bounds of human conception have never been 

set, the probable bounds are constrained by past experience and obser

vation. This allows the archaeologist to use stylistic attributes to infer 

membership of the maker in some type of group. The type of group de

pends on the nature of the maker's society, which in turn will determine 

the group within which he probably learned to make the artifact that the 

archaeologist recovers. Thus, when observing stylistic variability on 

ceramics produced by prehistoric Southwestern Pueblo societies, Long-

acre and Hill inferred that the makers were female and that the styles 

they portrayed had been learned from their female relatives. Dietz used 

observed interruptions in the stylistic tradition of Arikara ceramics to 

infer shifting social group formations. 

Although the fundamental nature of the stylistic variability in 

the Chalcatzingo figurines is similar to that observed by the investiga

tors cited above, it would be patently ridiculous for me to impute the 



I l l  

same source to it. Clearly, the structure of the society was vastly dif

ferent and this means that the learning group for the manufacturers of 

the Chalcatzingo figurines was also probably quite different from the 

groups in Southwestern Pueblo or Arikara society which carried their 

ceramic manufacturing traditions. This is just another way of saying 

that the meaning of the distribution of stylistic variability in an archae

ological context can only be interpreted in light of the probable nature 

of the society which produced the site. 

If this is an accurate interpretation of what style is and what 

its patterned variability means when encountered in the archaeological 

record, the question then is how does one measure it. That is to say, 

what is the statistical nature of this variable, given the foregoing char

acterization of its archaeological nature? 

One fact seems primary to all others when considering the prob

lem of measurement. Since style is a composite variable, any attempt to 

give an overall characterization of the style of an artifact is not based 

on a single unified observation but on a nexus of characteristics. In this 

respect, it is highly similar to a class of variables that other behavioral 

scientists have attempted to treat statistically. Psychologists have been 

particularly prominent in this field, and the class of composite variables 

they have attempted to measure includes such things as "intelligence," 

"aggression," "passivity," etc. In their desire to measure such com

posite phenomena, psychological statisticians have devised a series of 

techniques and a number of these are applicable to archaeological anal

ysis. These methods for dealing with composite variables (which is just 

another way of saying multivariate causality) have recently held a 
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particular fascination for archaeologists, an interest which has not al

ways been accompanied by a great deal of understanding. Members of 

this class of multivariate statistical measure are multiple regression, 

principle components analysis and the nexus of techniques subnamed 

under the rubric of "factor analysis." Multivariate statistical tech

niques, particularly linear reduction models, were relied on heavily by 

this study, and therefore a clear discussion of their relationship to the 

measurement of style must be presented. To do this, I will have to 

build from some more basic concepts to the complex formulations. 

The most basic of these underlying concepts is that of covaria

tion. The concept of two variables which co-vary is familiar to most 

archaeologists. When dealing with covariance in a statistical sense, 

however, one must first consider the nature of variance. Variance is a 

basic descriptive measure of the distribution of a variable within a sam

ple or population. As the variable's mean is a measure of its central 

tendency (its mathematical midpoint), variance is the measure of that 

variable's dispersion. The variance is simply the sum of the squared 

deviations of the observations from the sample or population mean. 

If two variables co-vary within a sample or population, this 

means that they share variance . Two variables can share variance re

gardless of how far apart their means are. It is only necessary that they 

behave similarly, i.e., go up and down in the same cases. There is no 

need for them to assume the same values in the same cases, only that 

the magnitude of the values be the same. Pearson's r, the standard cor

relation coefficient, is a measure of the tendency of two variables to 

share variance. If two variables take values of the same magnitude in 
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the same cases while one of them is far more frequent overall, they will 

still have a high product moment correlation (Pearson's r). This is pre

cisely the measure that an archaeologist studying style needs. 

When the number of variables in a study is small, the simple 

observation of their product moment correlation is sufficient to achieve 

an understanding of their relationship. This is a straightforward problem 

in inspection and interpretation, and it is only necessary to understand 

the nature of product moment correlation. Pearson's r is a real number 

which varies between +1.00 and -1.00. A positive unity indicates that 

if one were to plot the values of the two variables on a standard car

tesian coordinant system, all of the points would fall directly on a line 

with a positive slope. A negative unity indicates that all of the points 

are still on the regression line but that it has a negative slope. As the 

value of Pearson's r approaches zero, the points are more and more 

widely dispersed around the regression line. This is the geometric 

nature of regression, but it also has a mathematical interpretation. 

When the product moment correlation of two variables is unity, 

whether positive or negative, the covariation of the two variables has 

totally accounted for all of the variance in each. The precise amount of 

variance shared by any pair of variables is the square of their product 

moment correlation. Thus, if a correlation is 0.50, the shared variance 

is 25%. This is interesting, since in behavioral sciences, product mo

ment correlations of 0.50 and even less are usually interpreted as mod

erately strong relationships, while they actually leave 75% of the 

variance in the two variables unaccounted for. Blalock (1972:389-393) 

presents a mathematical proof of the relationship just described. 
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When a large number of variables is involved in a study, as 

was the case in the Chalcatzingo trade study and is generally true in all 

archaeological analyses using style, the situation is far too complex to 

evaluate by simple inspection of the raw correlation matrix. Some means 

of reducing the full matrix to a smaller number of dimensions is needed. 

There are three basic techniques for doing this, multiple or partial cor

relation, principle components analysis and the nexus of techniques sub-

summed under the gloss of factor analysis. Each of these will be dis

cussed in more detail. 

To understand how these multivariate techniques work, it is 

necessary to return to the bivariate case for a moment. If we know that 

the product moment correlation of two variables is a unity and we further 

have located the intercept and calculated the slope of the regression 

line (Blalock 1972:366-367, Cooley and Lhones 1972:50-51) we can per

fectly predict the score of one variable if we know the score of the other. 

When the correlation is imperfect, errors will be made in prediction and 

the number and magnitude of these errors is inversely proportional to the 

size of the product moment correlation coefficient. Stated another way, 

when two variables are weakly correlated, the score of one tells us little 

about the score of the other. 

This concept of prediction can be extended to the multivariate 

case. One may suspect that a third variable is somewhat connected with 

the pair under consideration. This means that knowing the scores of two 

of the three variables would improve our prediction of the third. A product 

moment correlation can be calculated for the three variables together 

which expresses the amount of their total variance accounted for by their 
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mutual covariance. This technique of multiple or partial correlation was 

really developed to deal with problems like predicting college perfor

mance from high school grades and a battery of aptitude tests. Its ap

plication to archaeological analysis is really quite straightforward, 

however, when one realizes that the goal of any correlation study is 

to find a set of fundamental underlying relationships between the vari

ables of a set. In the hands of an educator, the relationships are then 

used to make a prediction about the future performance of a student. 

Used by an archaeologist, correlations assist him in finding the mean

ingful units in his data. 

Principal components analysis and the various techniques of 

factor analysis are usually treated as a group, but as Catell (1965a) has 

pointed out, there are good reasons for viewing them as distinct. All of 

these manipulations do share one common feature. They all achieve a 

simplification of the correlation matrix by reducing it to a set of linear 

equations. A full explanation of this would take many pages. I will give 

only a brief consideration and will use some technical terminology with

out defining it. The reader not familiar with these concepts is referred to 

Catell (1965a, 1965b), Cooley and Lhones (1972), or Harmon (1968). 

All of the reduction routines begin by finding the eigenvalue of 

the correlation matrix. Each eigenvalue has a characteristic vector asso

ciated with it. When the correlation matrix is inverted and postmultiplied 

by the eigenvector, a maximal amount of the variance it contains is re

moved, leaving a residual matrix. Each variable in the matrix makes a 

contribution to the total variance removed. The total variance removed 

is a factor, and the contribution of each variable to it is its loading on 
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that factor. This factor can be viewed as a dummy variable, and it has a 

set of correlation coefficients with the real variables in the matrix. The 

residual matrix also has an eigenvalue and an eigenvector, and it too can 

be postmultiplied, leaving another residual. Repetitive postmultiplica-

tion of the residual gives a new matrix of factor loadings. This matrix is 

a mathematical model of the original matrix of correlations and it pre

serves the relationships between the variables expressed by their corre

lations. This model has a smaller number of dimensions than the raw 

matrix and is far easier to interpret. In the classical factor model, the 

only one used in this study, the factors are uncorrelated between them

selves (orthogonal) and this makes for discrete groupings of variables. 

The difference between principal components analysis and the 

classical factor model is in an additional step involved in factor analy

sis. It is obvious that all of the elements on the principal diagonal of 

the correlation matrix are unities (l's), since they are the self correla

tions of the variables. If the unities are left on the diagonal, the analy

sis is principal components. This yields a mathematically perfect 

solution, which is intuitively unsatisfying for two reasons. First, there 

will generally be as many factors as there are variables, although some 

of them will make a negligible contribtuion to the total variance removed 

and can be discounted. The other problem, which has been pointed out 

by Catell (1965a:199-200), is a bit more difficult to explain. On first 

looking at the correlation problem, it seems natural that each variable 

should be perfectly correlated with itself. Actually, in the multivariate 

correlation matrix, self correlations probably are not perfect. This results 

from the fact that leaving the unities on the principal diagonal of the 
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matrix causes all of a variable's variance to be extracted by the N unique 

factors, leaving no variance which is not accounted for by correlation 

with the other variables in the study, i.e., a variable has no unique 

variance. This type of solution also leaves no room for error variance, 

resulting from sampling techniques, inaccurate observation and random 

forces in the real world. Replacing the unities on the principal diagonal 

with some other value less than 1 before the matrix is inverted and re

duced causes the creation of a unique factor for each variable. This fac

tor carries the variable's error variance and its unique variance, the 

remaining variance unaccounted for the N common factors in the solution. 

Deriving these new values for the principal diagonal is the additional 

step in factor analysis which is not used in principal components. 

It is also in choosing the new values for the principal diagonal 

that the main differences between the various techniques of factor anly-

sis arise. In this study, only the classical factor model was used and 

it replaces the unities with an estimate of each variable's communality. 

Communality is a measure of the degree of interaction between a variable 

and all others in the study. This yields a solution with a finite number 

of factors, which is usually much smaller than the number of variables. 

This more satisfying solution, however, is gained at the expense of the 

mathematical precision of the principal components analysis. A factor 

solution is indeterminant. While a principal components solution is a 

perfect model of the original correlation matrix and it is possible to re

constitute the raw matrix from it, the factor solution is just one of an 

infinite number of alternative models for the same matrix, each of which 
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has the same mathematical validity. It is not possible to reconstitute 

the original correlation matrix from a factor solution. 

Now that the statistical background has been laid, it is pos

sible to approach the problem of measuring style. As stated above, style 

is a composite variable, one which is really based on a large number of 

elementary observations. One can view the elementary observation of 

design attributes as directly analogous to the individual scores on a 

battery of tests given by an educator or psychologist. As stated above, 

these behavioralists are also attempting to deal with composite measures. 

They do this by observing the co-occurrence of a particular observation 

or response within the fundamental unit of their analysis, the human or

ganism. For the archaeologist, the fundamental unit is the provenience 

unit. As the psychologist wishes to discover the nature of a phenome

non which takes place within the human organism, the archaeologist 

wishes to detail the nature of a process which took place in the past 

within the provenience units of his site. Thus, as the psychologist fac

tors his test batteries on the basis of individuals' responses, the ar

chaeologist must factor his design attributes, seeking their patterned 

co-occurrence in provenience units. In each case, the investigator 

learns about the behavior of a composite variable. 

The stylistic groupings of the Chalcatzingo figurines, based 

on factor analysis, are seen in Tables B-10 through B-13 (Appendix B). 

Several factor analyses were performed, each using a different subset 

of the provenience units. It was hoped that it would be possible to dis

cover separate patterns for the elite and non-elite areas. A glance at 

the tables will show that this did not really work. However, the failure 
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is not due to a lack of pattern but to the fact that factor analysis proved 

to be inappropriate for the Chalcatzingo analysis. The list of commun-

alities given with each of the factor solutions shows why this is the 

case. The reason for the very high communality of a number of the vari

ables is that they seem to be linearly linked in the correlation matrix. 

This condition violates some of the fundamental principles of factor anal

ysis. It is also these high communalities which caused the variables to 

load so heavily on the first two factors in each solution. So many of the 

communalities are so close to unity that the factor solution behaves like 

a principal components analysis. Table B-13 gives a summary of the re

sults of the three key analyses. On this table, a + sign indicated a 

significant loading on a factor and a - sign indicates that that variable 

did not load on that factor in that particular analysis. A "?" indicates 

a variable that loaded nearly equally on two factors in one analysis. 

This table clearly shows the lack of pattern and indicates that excessive 

communality was the culprit, since it is the heavy loadings on the first 

two factors which render the solutions uninterpretable. Clearly, another 

method of analysis had to be found, preferably one which also operates 

on a linear reduction model. The alternative I chose was discriminant 

function analysis. Its nature is explained and the results of its applica

tion to the Chalcatzingo data are given in the next chapter. 



CHAPTER 4 

PREHISTORIC EXCHANGE AT CHALCATZINGO 

At the close of the last chapter, I presented the results of 

several factor analyses performed on the Chalcatzingo design attribute 

frequencies. These solutions were rejected for the reasons indicated in 

that discussion, and I stated that I had chosen to try another technique, 

discriminant function analysis. The present chapter will present the re

sults of these analyses and my statistical and archaeological interpre

tation of them, but once again the approach will be oblique. It will first 

be necessary to discuss the statistical nature of discriminant analysis, 

then map these statistical characteristics onto the archaeological analy

sis. When that has been done, it will then be possible to present the 

analyses themselves and to interpret them archaeologically. 

As in the previous treatments of the statistics used, this will 

not be an exhaustive discussion and, at some points, a limited amount 
\ 

of esoteric terminology will be introduced without d efinition. The over

all goal remains only to map the statistical analysis onto the archaeo

logical assumptions and not to provide an introductory manual in 

statistical technique. The reader who desires a fuller background in the 

statistical methods discussed will find an extremely lucid explanation 

of the classical univariate and bivariate concepts in Blalock (1972). 

The concepts underlying all of the multivariate statistical manipulations 

can be found in Cooley and Lhones (1972). That work also contains a 

1 2 0  
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chapter specifically on discriminant function analysis (Cooley and Lhones 

1972:243-261), which, while a bit technical, is really quite clear. With 

the parameters of the discussion thus set, the nature of discriminant 

functions will now be presented. 

When it became clear that factor analysis was not appropriate 

to the Chalcatzingo study, it was necessary to find a better statistical 

technique which possessed a number of specific properties. First, given 

the previous discussion of the measurement of style, it was desirable to 

find a technique that operated on the basic shared variation of the design 

element frequencies. Furthermore, it was desirable that this technique 

be capable of providing information on the relationship between the cases 

as well as the variables. It had to be possible to map the manner in 

which this technique handled the basic covariance onto the nature of 

stylistic variability. I will now attempt to explain how discriminant 

function analysis served these needs. I will begin the discussion with 

a consideration of the bivariate statistical concepts on which it is based, 

building from these to the more complex multivariate situation. 

In the previous section, I discussed the nature of product mo

ment correlation and the methods of reducing a set of these pairwise 

scores to a more meaningful solution with a smaller number of dimen

sions. Product moment correlation is an extremely powerful tool and 

probably the most commonly used method of dealing with shared variance, 

but it is not the only tool available. Analysis of variance provides an 

alternative which fits nicely with some archaeological considerations. 

Analysis of variance, like product moment correlation, is a 

bivariate technique but differs from product moment correlation in that 

it deals with one real and one nominal scale variable. The nominal 
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scale cuts the entire sample or population into two or more groups. 

Analysis of variance is a technique for calculating the differences in 

the variance of the real scale within and between these groups. This 

is to say, the statistical null hypothesis in analysis of variance is that 

there is no significant difference between the variances as calculated 

for each of the groups and the overall variance of the real scale variable. 

If the null hypothesis cannot be rejected, the researcher must conclude 

that the nominal scale variable tells him nothing about the behavior of 

the real variable and vice versa. If, however, the null hypothesis can 

be rejected, the values assumed by the real variable are different in 

each of the groups created by the nominal scale variable and the two 

measures are interacting. In the Chalcatzingo trade analysis, the fre

quencies of the color categories and the design attributes were each a 

real scale variable and the proveniences of the site provided the nominal 

scale. 

When this basic concept is extended to additional real scales, 

one analyzes the tendencies of the variable pairs to share a differing 

amount of variance within the groups than they do in the sample or popu

lation as a whole. This is multivariate analysis of variance, usually 

abbreviated MANOVA and described by Cooley and Lhones (1972:223 — 

242). 

Discriminant analysis is a kind of hybrid technique which can 

be viewed either as a special case of multiple analysis of variance or 

as a special case of factor analysis. If one views it as a special case 

of factor analysis, then it is a technique for extracting special orthogo

nal factors (the discriminant functions) which capitalize on differences 
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in the real scale variable between the groups created by the nominal 

scale. If one views the technique as a special case of MANOVA, then 

the maximal differences between groups are being sought by means of a 

special set of weighted variables and the weights are the discriminant 

functions. 

In a discriminant analysis, the discriminant functions are de

rived by reducing the variance-covariance (dispersion) matrix in much 

the same way that factor analysis reduces the correlation matrix. Like 

factors, a series of discriminant functions is extracted, but it is usual 

for two or three of them to remove nearly all of the variance in the matrix. 

This is another feature which made discriminant analysis attractive for 

the Chalcatzingo study, since the heavy loadings on the first two fac

tors had been a problem in factor analysis. An intuitive grasp of what 

is going on in discriminant analysis can be gained by viewing it geo

metrically. The overall characteristic of a group, based on all variables 

and all discriminant functions, is a point which can be plotted in space, 

a sort of grand mean. The space in which this point is plotted has N 

dimensions which are determined by the number of groups and the number 

of discriminant functions. This point in the N space of the discriminant 

solution is called a "centroid." The case centroids can be plotted in the 

same N space as the group centroids. It is possible to plot the case and 

group centroids in a plane, but only two discriminant functions can oper

ate at one time in such a plot. 

A computer program is capable of "plotting" all of the case and 

group centroids in the N space, although it cannot display this plot on a 

page. This gives discriminant analysis another useful feature. The 
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program can find the case centroids which plot closer to another group 

centroid than they do to their own. It can then inform the investigator 

which cases his criterion or nominal scale variable places in the 

"wrong" group ("wrong" in the sense that, given the measures that the 

investigator is using to characterize his cases, that case is more like 

those in another group). 

Discriminant analysis has one other powerful feature which I 

made little use of but which can be highly desirable in certain kinds of 

analysis. This is the fact that the procedure can be performed stepwise. 

In a stepwise solution, the analysis runs a check on all of the variables 

at each step to see if they are discriminating among the groups, given 

the set of discriminant functions that have just been derived. The vari

ables which are not discriminating are then thrown out of the analysis at 

that step but may subsequently be reincluded if they once again begin to 

discriminate under a different set of functions. I performed one stepwise 

analysis on the Chalcatzingo materials and found that all of the variables 

were included in the final step. This is probably due to the pre-selection 

process I detailed in Chapter 2, and it gave me confidence in the vari

ables that I had reincluded in the analysis on archaeological grounds. 

This discussion of discriminant analysis has been both brief and inade

quate, but enough of its basic nature has been presented to permit a dis

cussion of its relation to the study of prehistoric exchange at 

Chalcatzingo. 

Discriminant analysis deals with the measurement of the com

posite variable "style" in much the same way as factor analysis. There

fore, the whole discussion of that problem presented in the previous 
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chapter remains in force. The central problem to be dealt with here, 

then, is the operation of the nominal scale variable "provenience." Its 

use has shifted a bit from the role it had taken in previous discussions. 

Some additional consideration will be given now. 

The previous chapter developed and demonstrated a technique 

for deriving a set of analytically valid units from a larger set of cases 

which had been defined only by the formal properties of the archaeolog

ical record. At the end of that process, a set of 202 proveniences had 

been formed from the original 904 minimal level units at Chalcatzingo. 

These 202 proveniences represented loci where figurines had entered the 

archaeological record. They were coarse enough to allow the design 

elements to occur within them in reasonable frequencies, thus reducing 

the number of zeroes in the raw data matrix. They were kept fine enough 

so that differences in design element distribution within major areas of 

the site would not be masked. It had been stated previously, however, 

that an analysis of exchange between the elite and non-elite at the site 

would have to deal with the major site areas where they were resident. 

Discriminant analysis is an excellent technique for making this step. 

The major site areas can be used to define the groups in the analysis, 

while the individual proveniences do not lose their identity, since the 

individual case case centroids are plotted in the same N space as the 

group centroids and the program used for the analysis (DISCRIM of the 

SPSS package) (Nie, Bent, and Hull 1967) reports all differences be

tween actual and predicted group assignments. Enough statistical back

ground has now been provided, and the discussion can shift to 

archaeological considerations. 
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The first of these considerations is the nature of the macro-

units used as the major groups in the discriminant analysis. The process 

of excavation at Chalcatzingo conveniently provided these macrounits. 

Excavations by individual investigators were essentially treated as sep

arate sites. Except for the operations in the Plaza Central, each exca

vation was put on its own grid system. Each of these "sites" was given 

a characteristic name, which was recorded on all lots of excavated mate

rial and which I had included as part of the case identification for the 

computer analysis. These designations are the two character abbrevia

t i o n s  l i s t e d  u n d e r  t h e  h e a d i n g  o f  " s i t e  a r e a "  o n  T a b l e  B-2 ,  A p p e n d i x  B.  

The locations of these areas can be seen on the site map in Figure 9 (in 

pocket), which indicates the origin point for each of their grids. As ex

plained in Chapter 3, I do not really control the basic data from these 

excavations, but study of the field notes for 197 2 and personal observa

tion on the site in 1973 have provided me with enough information to at

tempt to characterize each area as an elite or a non-elite zone of 

occupation. 

A good deal of information on the Plaza Central has already 

been provided in Chapter 2, during the discussion of the community 

structure of Chalcatzingo. Only one small clarification need be intro

duced here. The area is divided into a major southern portion which 

contained all of the ceremonial architecture as well as the special use 

structures and the rich burials and a northern area which is more non

descript but which appears to have been an extension of the general 

plaza  a r e a .  T h i s  n o r t h e r n  s e c t i o n  w a s  e x c a v a t e d  i n  1972 ,  s o  I  
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am familiar with it only from the field notes. Both of these areas were 

certainly zones of elite occupation. 

Area A was also excavated in 1972. Its position away from the 

center of the site and its placement on an agricultural terrace along with 

the fact that it contained no evidence of special architecture all support 

a hypothesis that it was an area of lower class residence. 

The excavation in the El Rey drainage were carried out in an 

attempt to trace an irrigation canal, and the figurines in this area were 

certainly deposited there by water action from further upslope. However, 

the material is interesting in that it is the only source of information 

about figures from that uphill area. Although it is not certain just exactly 

where these materials came from, they could not be from any of the 

other excavated parts of the site since none of the excavations in 1972 

or 1973 went that far upslope. I consider this upslope area to be a zone 

of common residence since there is agricultural terracing along the El 

Rey drainage. However, I could be wrong. It must be pointed out that 

this feature derives its name from the fact that the irrigation channel 

starts at the foot of the base relief carving known as El Rey. 

Terrace 4 can be fairly firmly placed in the common residence 

category. The excavation was located on an agricultural terrace that 

contained structures showing no evidence of having been special use. 

The only unusual feature in the area was a circular stone-lined pit over 

3 meters deep. This pit was certainly Classic in date since there was a 

Classic mold-made figurine at the bottom of it. 

Terrace 11, not quite as far from the Plaza Central as Terrace 

4, is probably correctly characterized as a common residence area, but 
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I  am a  bit less sure of the placement of this area than I am of either 

Area A or Terrace 4. This is due to the fact that some of both the ceram

ics and the figurines in this area showed an unusual proportion of fine 

pieces that compare favorably in workmanship with materials from the 

Plaza Central. Placement on an agricultural terrace and lack of evidence 

for special use features are taken as indications that Terrace 11 was 

probably an area of common residence. Any modification of this view 

will need the further information forthcoming in the report of the excava

tions. The three remaining areas of the site included in the final analy

sis are Terraces 24, 25, and 29. All of these are considered to be areas 

of elite activity, each for a different reason. 

Terrace 24 is interpreted as an area of elite activity for only 

one reason. The amount of figurine fragments produced by excavations 

there was far beyond that for any other area of the site, even the richest 

areas of the Plaza Central. It is also distinctive in another sense. As a 

rule, figurine occurrence at Chalcatzingo appeared to be highly patterned, 

and figurines were only found in association with burials or with what 

appeared to be the remains of a structure. They were rare in general 

fill, like the platform mound which was extensively excavated in 1972 

and which I spent 2 months exploring in 1973. Terrace 24 produced little 

evidence of occupation but an incredible quantity of figurines. This 

causes me to believe that it may have been an area where specialists 

mass produced figurines (not, however, in the sense of using assembly-

line techniques). I must hasten to add that I have no evidence beyond 

the high frequency to support this view. However, Terrace 24 does 
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pattern like areas that are more securely placed in the elite category, 

as will be seen when the final analyses are presented. 

Excavations were begun on Terrace 25 because Dr. David Grove, 

the project director, thought he had found a Formative stela there. Hav

ing removed enough soil from around the large flat rock to determine that 

its corners had indeed been artificially shaped, he turned the excavation 

over to a crew under the direction of Raul Arrana, INAH representative 

and co-director of the project. Further excavation demonstrated that the 

flat rock was part of a stone altar built up of slabs. The relief carved 

on the face of the altar and the figurines associated with it place it firm

ly in the Formative. The placement of specialized religious structures on 

Terrace 25 makes its interpretation as an area of elite activity certain. 

Evidence placing Terrace 29 in the elite area is again rather 

indirect and not particularly strong. The most powerful reason for con

sidering it to be elite is its very close proximity to the altar on Terrace 

25. It is also relatively close to the possible manufacturing area on 

Terrace 24. Finally, it contained little evidence of structure. The stone 

alignments on Terrace 29 all appeared to be retaining walls, and if this 

terrace was purely agricultural rather than mixed agricultural and resi

dential, the only source for the figurines on it would be redeposition 

from another area, possibly Terrace 25, which is directly upslope. 

Having discussed the archaeological nature of groups that were 

input to the discriminant analysis, the solutions themselves can now be 

presented and interpreted. The results of the discriminant analysis using 



130 

all provenience units and all variables are presented first. The summary 

is found in Tables B-14 and B-15. A detailed discussion of the meaning 

of the numbers of these tables will be offered before attempting to an

alyze them archaeologically. This step will be omitted in the discussion 

of all future analyses. 

Table B-14 presents the raw form of the discriminant analysis. 

It is a simple matrix with some marginal summaries. The rows of this 

matrix present the groups to which the cases (basic provenience units) 

were assigned on the basis of their location on the site. This is con

sidered the predicted grouping because the null hypothesis being tested 

is that each of the major areas of the site is stylistically homogeneous 

and perfectly distinguishable from all other areas. This would be the 

case if each area were making its own figurines and no figurines were 

being traded. 

The columns of the matrix contain the groups to which the cases 

were assigned by DISCRIM, based on stylistic similarity. The figures 

on the principal diagonal of the matrix are the cases that belong to a 

group both by their stylistic content and their position on the site. The 

figures off the principal diagonal are all cases which are stylistically 

closer to some other group than to the one to which they were assigned 

on the basis of site location. The summary column, labeled "town," is 

the percentage of the predicted cases each group retained. The column 

labeled "Mother" is the percentage of cases from each predicted group 

that DISCRIM assigned to another group. The row entry labeled "ob

served" is derived by dividing the column total by the matrix total, thus 

showing what percentage of all cases were assigned to each group by 
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DISCRIM. The entry of "%exp" is the expected percentage of each of 

these groups under an assumption of stylistic homogeneity. This figure 

was derived by dividing the total number of cases assigned to each group 

on the basis of their provenience by the total for the matrix. The large 

figures for the number of cases results from the use of weighted case 

set in the analysis. 

Some interesting information can be derived from this raw table. 

The tendency for cases to cluster on the principal diagonal shows that 

each area of the site does have an overall core of stylistic integrity. In 

the case of the elite areas, this can be interpreted as the tendency for 

them to retain some of the figurines manufactured within them. It also 

indicates that each of the non-elite areas was producing some of its own 

figurines. The summary figures for "°/own" indicate the strength of this 

stylistic integrity for each area. It can be seen that the highest values 

for internal integrity obtain for the El Rey drainage and Terrace 29, caus

ing me to suspect somewhat the placement of the latter area in the elite 

group. These are the only two really strikingly different values for this 

measure. 

A more interesting pattern can be seen in the conversion of the 

raw matrix presented in Table B-l 5. In this table, the pairwise tendency 

for case misassignment is presented. The greater validity of this as a 

measure of style sharing seems intuitively obvious, but a brief explana

tion will be offered. If the figurines being traded to other areas of the 

site are really coming predominantly from the elite areas, one would 

expect that the style of these pieces would make a heavy contribution 

to the nature of stylistic variability in the non-elite as well as the elite 
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zones. This means that the discriminant function is as likely to perceive 

case misassignment from the elite areas to the non-elite areas that re

ceived the figurines as vice versa. Thus, the trade of figurines manu

factured in the elite areas will show up most strongly in the pairwise 

misassignment of cases. It is this pairwise misassignment that is pre

sented in Table B-l 5. The principal diagonal of this transformed matrix 

contains the same values found in the raw matrix and again represents 

the tendency toward stylistic integrity. Only the lower half of the matrix 

is presented, since it is symmetrical, like a matrix of correlation coeffi

cients, and the upper half is a mirror image of the lower. 

The material in the matrix can be interpreted several ways. 

First, the rows have been arranged so that the non-elite areas are listed 

first followed by the elite areas. This was done so that the greater ten

dency of the elite areas to share variability over the whole site can be 

seen visually as a tendency for the density of the off-diagonal values to 

increas toward the lower right-hand corner of the matrix. Some of this 

effect is actually spurious due to the preponderance of cases in the 

Plaza Central, so a number of summary values have been calculated to 

assist in interpretation. The first of these is the sum of off-diagonal 

elements for each column. (They are, of course, the same for the rows.) 

This gives a summary measure of the tendency for each site area either 

to share variability or to maintain stylistic integrity. The second sum

mary value is the percentage of all pairwise case misassignments con

tained in each column. This shows the portion of the total shared 

variability held by each site area. Finally, the summary value of the 

percentage of all pairs found off the diagonal gives an idea of the 
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tendency for all of the site areas to share stylistic variability. A degree 

of preadjustment for the differences in the number of cases in each group 

was introduced into the original analysis by setting the prior probability 

for inclusion of any case in any group equal, a procedure somewhat like 

weighting to achieve equality of size. With the meaning of the numbers 

on the tables thus explained, I can now pass over to archaeological 

interpretations. 

In this discussion, I will first evaluate what is going on in each 

site area, then assess what is indicated for the site as a whole. The 

first analysis discussed is the one presented in Tables B-14 and B-15. 

Area A can be seen to possess a fair amount of stylistic integrity in this 

general analysis. It shares only a small number of cases with other 

areas: 4 with Terrace 25 and 16 with Plaza Central. Even this small 

amount of sharing is interesting, since it involves only areas that were 

posited to be elite occupations. The materials that washed into the El 

Rey drainage are fairly unique overall. The greatest amount of shared 

variability occurs with Terrace 25, but this is one of those instances 

where case weighting can be tricky. This actually is the only case 

which had been assigned a weight of 20. Results are interesting. All 

sharing is with areas posited to be elite. Terrace 4 follows the general 

pattern that has been emerging, except that Terrace 4 shares 11 cases 

with Terrace 11. This also means that Terrace 11 shares 11 cases with 

Terrace 4, also its only deviation from the expected pattern of sharing 

with only elite areas. 

The areas posited to be elite show a complex pattern of sharing 

stylistic variability both between themselves and with non-elite areas. 
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This is in line with the postulated trade model. It is interesting to note 

that the Plaza Central shares variability with every area but Terrace 11, 

a curious fact, since they are so close together spatially. Terrace 11 

does share variability with a number of other elite areas, so it cannot 

be said to deviate truly from the expected pattern. It will be seen be

low that the problem here is really a compression of all of the temporal 

variability into a single analysis. Clearly, temporal control had to be 

introduced. I will now describe how this was done and detail the results 

of the analyses that incorporated temporal variability. 

There were actually several possible ways to handle the tem

poral dimension. One of the most straightforward of these would have 

been simply to subset the cases by stratigraphic position and then per

form a separate discriminant analysis for each stratum across the entire 

site. This was actually tried, and the results were, as I expected, dis

appointing. Such a simplistic approach completely fails to take account 

of differential abandonment and disuse of different parts of the site. The 

approach actually used was a bit more complex, making use of statis

tical techniques to summarize the behavior of the variables over time 

and then using a subjective judgment to get the final groups of variables. 

This combination of statistical manipulation and subjective 

judgment began with a special correlation study of the variables. All 

variables were regressed against each other within each stratum over the 

whole site. This eliminated the problem of assuming equivalency for the 

strata from different areas of the site, since the correlation looks for 

the variables that occur together in the same case, i.e., from both the 

same stratum and the same location horizontally. I inspected each of the 
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correlation matrices produced by this study, searching for correlations 

of .70 and above. This figure was chosen as the cutoff point because it 

is conveniently near the value where covariation accounts for half of the 

variance in the two variables (.70 x .70 = 49% of variance). Tables B-16 

and B-17 present the correlation study in two parts. Table B-16 gives 

the actual variable pairs that achieved a correlation of .70 or above with

in the various strata. Table B-17 summarizes the frequency of pair for

mation for each variable within each stratum. This summary is simply a 

total count of the number of times that each variable was a member of a 

correlated pair having a product moment coefficient of .70 or above. 

It is at this point that subjectivity entered into the temporal 

definitions. What I was attempting to do in the subjective judgment was 

to segregate out constellations of variables that were characteristic of 

temporal blocks as defined by adjacent strata (characteristic in the 

sense that they were frequent members of correlated pairs in those ad

jacent strata). In my estimation, there were three such temporal blocks, 

and the variable constellations characteristic of them are listed in 

Tables B-18—B-23 at the top of each of the discriminant analysis in 

which they were used. 

It must be stressed that these temporal definitions differ both 

in their nature and their function from a traditional archaeological seria-

tion of traits. They differ in nature because the technique I have used 

examines the co-occurrence of the variables in an attempt to find the key 

relationships between the variables themselves, whereas traditional 

methods of seriation consider the frequency of each variable separately 

and attempts to find the best ordering of the objects to account for the 
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varying frequencies of the variables. The relationship of the groups of 

objects is taken as a known quantity. This technique was chosen be

cause I was seeking groups of variables in which a temporal dimension 

was held constant and only a nontemporal dimension was left to enter 

into the discriminant functions. It is of course posited that the non-

temporal dimension can best be explained by exchange functions. To 

demonstrate that exchange function, each of the time periods will now 

be considered. The net result will be a summary history of trade at 

Chalcatzingo, which will lead to the final conclusions of the study. 

Temporal definition 1 (the late period) shows a greater tendency 

to share variability than was seen in the general analysis (80.75% of the 

values in Table B-19 fall off the diagonal as opposed to 52.42% in the 

general analysis). This interaction is also far more general than that 

seen in the temporal analysis, but the bulk of the case sharing is still 

with areas defined as elite. 

Table B-21, using the variables that defined the middle tem

poral period (temporal definition 2), shows some interesting differences 

when compared to the late period. First, there is a much greater ten

dency toward internal stylistic integrity in each of the site areas. Only 

about half of the values in the matrix fall off the principal diagonal. 

Second, there is a much less marked tendency for the off-diagonal ele

ments to be accounted for by the elite areas. Terrace 11 has as many 

pairwise case misassignments as any other area except Plaza Central. 

Plaza Central is the only elite area that behaves according to the pre

dicted pattern during the middle time period. Overall, the most striking 

feature of Table B-21 is the internal stylistic homogeneity of each area. 
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Temporal definition 3 (Table B-23) is the early period. It shows 

a greater tendency toward shared stylistic variability than any other 

period. This can be seen in the fact that 91.67% of the values in this 

matrix fall off the diagonal. Again, this sharing is rather general. It 

cannot be said that there is any tendency at all for most of the shared 

cases to be accounted for by the elite areas, although Plaza Central 

does pattern as predicted. 

Table B-24 contains the summaries for the site areas which will 

be discussed in the order in which they occur in the table. Area A shows 

some interesting patterns. First, the degree of internal stylistic integrity 

is rather stable through time. In the late period, Area A shares variability 

with each of the elite areas and with one non-elite area, the El Rey 

drainage. It would seem that this area of the site was receiving part of 

its figurines from the elite areas during the late period. During the 

middle period, Area A participates in the general trend toward internal 

homogeneity. It shares cases only with Plaza Central, the north end of 

Plaza Central, and the nearby Terrace 11. It would seem that exchange 

into this area was limited during the middle period but that the bulk of 

the incoming material was from the elite Plaza Central and its northern 

area. During the early period, Area A is an epitomy of the general trend 

toward stylistic sharing. In terms of sheer quantity, the bulk of this 

sharing is still with elite areas, but its generality cannot be denied. 

This is even more striking when one recalls that most cases are in the 

elite areas. The probability of any case being assigned to an area was 
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set equal in the analysis, but this cannot adjust perfectly in a situation 

where there is such heavy general sharing. 

The El Rey drainage shows much less stability in its internal 

stylistic integrity than does Area A. In the late period, the El Rey 

drainage does not show the general pattern of exclusive sharing with 

the elite areas very clearly, although its heaviest sharing is with 

Plaza Central. Overall, the El Rey drainage cannot be said to follow 

the general pattern in the late period. In the middle period, it does fol

low the general pattern of internal stylistic integrity. It shares cases 

with Plaza Centred, Plaza Central North, and Terrace 11. Thus, except 

for the cases it shares with Terrace 11, it can be said to follow the pre

diction by sharing what variability it does with elite areas. In the early 

period, the El Rey drainage shows an interesting variant of the overall 

trend toward generally shared variability. It does show some general 

sharing, but mainly with non-elite areas. 

Terrace 4, like the El Rey drainage, has a tendency to vary its 

degree of internal homogeneity. This tendency is not quite as marked as 

it was for the El Rey drainage, but it is still very perceptible. In the late 

period, most of Terrace 4's case sharing is with elite areas, although 

It does share some variability with other non-elite zones. In the middle 

period, Terrace 4 follows the general trend toward internal homogeneity 

but less markedly than the two areas previously discussed. It shares 

heavily with Terrace 25 (the altar) and with Plaza Central. In the early 

period, this area of the site follows the general trend toward overall 

case sharing. 
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Terrace 11 has the greatest variability in its internal stylistic 

integrity seen so far. In the late period, it shows a fair degree of inter

nal homogeneity as well as a marked tendency to share stylistically 

with Plaza Central. It also shares moderately with non-elite areas. In 

the middle period, Terrace 11 departs from the general pattern. It has 

a fair degree of internal homogeneity. It also shares cases with every 

area other than Terrace 24. This leads me to believe that Terrace 11 

had a different character during the middle period than it did at other 

times. It may have been occupied by elite at that time or it may be that 

the elite themselves did not have a very firm grip on trade during the 

middle period and that Terrace 11 was occupied by a group of indepen

dent suppliers. This will be taken up again below. 

It will be recalled that Terrace 24 was posited to be an area of 

figurine manufacture. The figures for the late period are in good accord 

with that hypothesis. They show a good general sharing with all areas 

and a particularly strong correspondence with Plaza Central. As the 

major area of elite occupation on the site, Plaza Central would be ex

pected to receive the bulk of a manufacturing area's product. In the 

middle period, Terrace 24 shares only with Plaza Central and that shar

ing is slight. In the early period, this area seems to share variability 

generally with all others except that there are no correspondences to 

either the El Rey drainage or to Terrace 4. It would appear that Terrace 

24 was probably an area of figurine manufacture but only in the late 

period. 

Terrace 25 (the altar) does not have a typical elite area pattern, 

but given its function, one would not expect it to, since it is virtually 
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certain that figurines were not manufactured there nor was it a point of 

distribution. In the late period, the heavy correspondences are with 

Plaza Centr&l and Terrace 24, indicating that the figurines on Terrace 

25 were coming there from the site's elite, either directly from the manu

facturing area or through the main area of elite residence. In the middle 

period, there is a reduced tendency to share cases, as in the other areas 

of the site. In the early period, general sharing is seen and the greatest 

amount is with the non-elite Area A. There is another interesting fact 

about Terrace 25 and this is its tendency to share a moderate number of 

cases with Terrace 4 in the general analysis and in all time periods. I 

am at a loss to explain this and it may not be very important since it 

never accounts for a very large part of Terrace 25's sharing in any 

analysis. 

Terrace 29 was the least securely placed of all the posited 

elite areas. The overall pattern of the results from all analyses lends 

support to its elite placement. It has the same overall pattern seen in 

the more securely placed elite areas. The only anomoly in any of the 

analyses for this area is its failure to follow the general trend toward 

internal homogeneity in the middle period. 

The results of the analyses for the north area of Plaza Central 

are not particularly remarkable. In the late period, it patterns like a 

standard elite area, sharing variability with all other areas. In the 

middle period, it follows the general trend toward self-containment, 

sharing cases only with Area A, Terrace 11, and Plaza Centrdl proper. 

In the early period, it appears to share variability generally, as is the 

pattern for this period. Only the El Rey drainage and Terrace 24 share no 
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cases with Plaza Central north during the early period. This area, then, 

behaves like a standard elite zone. 

Plaza Central, as would be predicted from its general charac

ter, expresses the predicted pattern for elite areas in the fullest mea

sure. Its tendency to share cases or to be self-contained, as seen in 

its on diagonal values for each analysis, patterns perfectly with the 

general trends. It shares variability heavily in the late and early periods, 

showing its internal homogeneity at that time. In the late period, Plaza 

Central shares a large number of cases with all other areas but particu

larly with Terrace 24, the postulated area of figurine manufacture. Ac

tually, referring back to the raw data in Table B-18, there are more cases 

from Plaza Central assigned to Terrace 24 during the late period than 

were assigned to their own group. The tendency toward self-containment 

in the middle period is seen in Plaza Central as a reduced level of case 

sharing, but there is still a good deal of interaction. The only other area 

of the site with a comparable level of interaction during the middle period 

is Terrace 11. In the early period, Plaza Central participated very heav

ily in the overall interaction between all site areas. It shares variabil

ity particularly heavily with Area A and only somewhat less markedly 

with Terraces 4 and 29. 

It is now time to draw some general conclusions. The first 

point to consider is the overall fit to the original hypothesis and the 

implications of that fit for the general theory. On the whole, the data 

do seem to indicate that there was exchange of figurines over the site of 
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Chalcatzingo and that there was an elite—non-elite dichotomy involved 

in that trade. The general pattern supporting, this contention can be seen 

in Tables B-14 and B-15, which present the results of the general dis

criminant analysis. These tables clearly show the predicted pattern of 

shared variability with the major component of that sharing accounted 

for by those areas of the site postulated to have been occupied by the 

community's elite segment. 

The analysis of the individual time periods carries a good deal 

more information about the specific nature of the exchange and, I be

lieve, is illuminating on the course of its development. I will now pre

sent my reconstruction of the development of intrasite trade at Chal

catzingo. 

In the early period, figurines were traded extensively over the 

site, but the system of domination by the elite had not yet fully de

veloped. It would appear that the bulk of the figurines in use at this 

time were being manufactured by all of the site's co-resident units, 

each retaining a portion of its product and trading another part with 

nearly every other co-resident group at the site. If the figurines can be 

viewed as a trace dye in a much more extensive network of community 

exchange, this would seem to indicate that the system in the early 

period was much more a network of passages with no node on the net

work really dominant. This form of exchange, if it existed, had broad 

implications for the overall political and social form of the community. 

I am aware of these implications but will not discuss them in the present 

study on exchange. 
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There are some indications for the beginning of the later elite-

dominated trading system in the early period. These can be seen in 

Table B-23 , which presents the transformed matrix of the discriminant 

analysis using temporal definition 3. In that table, one sees Plaza 

Central and Terrace 29 sharing variability with many of the site's areas. 

However, Area A shares as much variability for its size as either of 

these elite areas. The conclusion for the early period is that the elite 

had probably begun to form a cohesive political unit at Chalcatzingo 

during this time period but that they had not yet come to true domination 

of the economy and there remained a good deal of direct economic inter

action between all areas of the site. 

In the middle period, there is an undeniable drastic change. 

The crucial question is what does it mean? There is a sharp drop in 

overall interaction, but it is clear that exchange has not ceased. Look

ing at the data for Plaza Central in particular, an explainable pattern 

begins to emerge. What interaction there is in the middle period centers 

heavily on the elite areas in general and Plaza Central in particular. 

However, there is an anomaly to be accounted for. Terrace 11 interacts 

almost as strongly with the other areas as Plaza Central does. This al

most certainly means that Terrace 11 had a character in the middle period 

that it had not obtained in the early period and had lost by the late 

period. It may be that Terrace 11 was an elite area during the middle 

period, as was suggested above, or it may be that the elite oligopoly 

in exchange was not yet firmly established in the middle period. If the 

oligopoly of the elite was still in the process of formation, the economic 

setup may have left room for a successful non-elite suppliers of figurines 
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like the group on Terrace 11. This view of the general situation is in 

line with the overall analysis of this period, which shows slight inter

action overall, perhaps the result of a new and imperfectly functioning 

system of elite-dominated supply of craft goods. The overall character 

of this period is that the elite were emerging as the single, most power

ful force in the economy of the prehistoric community, but the form of 

competition was still an oligopoly and not yet a true, single-supplier 

monopoly. 

In the late period, elite domination of the Chalcatzingo eco

nomic system jelled. By this time, the vast majority of all shared styl

istic variability is accounted for by the elite areas. The overall level 

of interaction is strong but not as strong as it had been when all areas 

of the site were participating in the trade as nearly equal partners. 

It would appear that the figurine data have patterned in the 

manner predicted by the hypothesis for the late period only. The econ

omy was dominated by its elite in the hypothesized manner at that time, 

but the dominance had emerged during the earlier times. The data on 

the earlier periods document this rise of elite domination of the eco

nomic system, which was probably concomitant with their crystalliza

tion as the community's major political force. There is much more that 

can be said about the prehistoric community at Chalcatzingo, using 

only the data from the figurines, but this study is not the place to 

pursue the discussion. I will proceed to indicate possible sources of 

error and discuss my plans for further analysis. 
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The possibilities for error or distortion in the study are numer

ous and enter at all levels of the investigation. First, it is obvious that 

only a very small part of the site was explored and that that portion was 

not chosen in accord with any objectively systematic design. Random 

sampling of a site the size of Chalcatzingo is out of the question. 

Furthermore, I believe that the data collected there are at least as good 

as those available for any site of equal complexity and size. I would 

only have wished for a heavier representation of the non-elite areas, 

but their lack of prominence is due, in part, to their own character. 

Many fewer of the proveniences in non-elite areas produced figurines. 

Another possible source of error comes in the manner in which 

I chose to observe the figurines, making the design attributes the unit 

of observation rather than the fragments. I have tried to explain the 

reasoning behind this decision and will not reopen the question here. 

Possible distortions introduced by the statistical techniques 

used are a matter so complex and vast that I hesitate to open the ques

tion but believe that I must. It is clear to anyone with a knowledge of 

statistical technique that the data of this study do not really satisfy the 

underlying assumptions of the statistics used, particularly due to the 

non-normal distribution of most of the variables. In hindsight, there 

are measures I could have taken to improve this situation, and I will 

certainly implement some of them in future analyses. One possible line 

of attack is conversion of the data by an arc sine transformation or some 

similar mathematical technique. I actually tried log normalization at 

one point but found that it introduced little improvement. The failure of 

archaeological data to fit the assumptions of classical statistical 
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manipulation is a problem which has been with us since the profession 

first desired to pass beyond the level of simple frequency counts and 

histograms, and it appears that it will be with us us for some time into 

the future . It is my personal belief that the ultimate solution to this 

problem will come when a new generation of mathematically trained 

archaeologists begins to devise statistical techniques tailored to the 

form of archaeological data; all attempts "to hammer" that data into 

line with present statistical assumptions are stopgap measures at best. 

I can only defend my own analysis by stating that attempts were made 

both to improve the data set and to carefully fit the archaeological and 

statistical assumptions for each analysis. 

It is clear that the present study has in no way tapped the full 

potential of the Chalcatzingo figurine data to provide information about 

the Formative lifeway in Mesoamerica. I plan to pursue analysis along 

two paths, one an extension of the intrasite analysis and the other a 

branching out into regional consideration of trade. On the intrasite level, 

the analysis presented here will be revised and refined. As a first step, 

the remaining unanalyzed figurines recovered at Chalcatzingo during the 

1974 season will be studied. Furthermore, I plan to refine the analytic 

technique at some key points. One of these key points is the problem 

of temporal control. I plan to experiment with a number of alternative 

techniques and also to push the technique presented in this study to its 

limits in an attempt to further subdivide the sequence. In line with the 

process of experimentation, there will be a full-scale restudy of the 
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Chalcatzingo collection, using a traditional, nonattribute-based system 

of typology. It will then be possible to compare the attribute-based 

system used in this study with the methods in more general use by 

archaeologists. 

The extension into regional considerations was actually begun 

with the production of the Table A-I, which gives the correspondences 

to Vaillant's (1930) typology. I hope in the future to refine the basis 

for comparison and to extend the study to additional figurine collections 

from other parts of Mesoamerica. It is hoped that this study will result 

in a much clearer understanding of pan-mesoamerican economic inter

action during the Formative. 

At this point, I will close the study with a restatement of its 

goals and an assessment of the success in reaching those goals. First, 

I must reiterate the statements made in the introduction. This was not 

intended as a study of the site of Chalcatzingo or as a contribution of 

mesoamerican culture history. It was a study of human economic be

havior as it existed in the past. Above all, the interest has been to 

show that such a study is possible and that studies of this kind may 

provide enlightenment on the general nature of human economic behavior. 

The ethnographic record provides us with a number of examples of ex

change systems. However, to the best of my knowledge, it has provided 

no examples of the emergence of such systems in a Formative society. 

Even with the admittedly crude temporal control I have been able to 

achieve and with the use of only one preserved commodity, I have been 

able to document the emergence of an exchange system at Chalcatzingo 

and to indicate a few of the broad changes in the economic network that 



accompanied that development. This line of inquiry and the methods 

developed to carry it out have great promise for improving our under

standing of a crucial aspect of human behavior. At present, this can 

only be asserted as an act of faith. In the future, it will be possible 

to demonstrate it. 



APPENDIX A 

DESCRIPTION OF MATERIALS 

Appendix A provides descriptions of the design elements used in 

the Chalcatzingo trade study. Table A-l contains a list of correspon

dences between the design elements and the figurines shown in Figs. 

A-l through A-10. Table A-l also makes a comparison between the de

sign elements observed in the Chalcatzingo collection and the material 

Vaillant used in deriving his typology for the Valley of Mexico. All com

parisons were made to Vaillant's (1930) published illustrations and not 

to the original collection. Since several elements from different parts 

of the element list may occur on a single specimen, the arrangement of 

the photographs of the figurines is simply one for convenience in pre

sentation. It was unfortunately necessary to do all of the photographic 

work under primitive conditions in the field since no figurines could be 

brought to this country from Mexico, and this has resulted in some rather 

low-quality photographs and in the failure to illustrate some of the de

sign elements. Table A-2 is a set of verbal descriptions of the design 

elements to support and supplement the illustrations. 
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Table A-1. Correspondence between Design Elements, Figurines, and Vaillant's (1930) Typology-

Design Element Figurine Vaillant's (1930) Typology 

Specimen Figure 
Number Name Number Number Type Page Plate Position 

1 Eye Form 1 51 A-4 C-I 98 X 3-7 

2 Eye Form 2 57 A-4 C-III 105 XIII 2-1 

3 Eye Form 3 13, 88 A-1, A-4 C-VIII 113 XVII 2-3 

4 Eye Form 4 

to CD CO 

A-6,A-6 no correspondence 

5 Eye Form 5 85 A-6 C-VIII 113 XVII 2-2 

6 Eye Form 6 56 A-4 D-II 113 XVII 3-4 

7 Eye Form 7 86 A-6 C-IV 106 XIV 3-6 

8 Eye Form 8 58 A-4 C-V 109 XV 3-4 

9 Eye Form 9 54 A-4 C-II 102 XII 1-2 

10 Eye Form 10 53 A-4 D-I 114 XVIII 2-1 

11 Eye Form 11 2 A-4 no correspondence 

12 Eye Form 12 116 A-8 no correspondence 

13 Eye Form 13 9, 10 A-1, A-1 C-IV 
C-II 
H-IV 

109 
102 
137 

XV 
XII 

XXIX 

CD 
 ̂CO 

1 
1 

1 
C

O
N

H
 

14 Eye Form 14 120 A-8 no correspondence 



Table A-l. Correspondence—Continued 

Design Element Figurine 

Specimen Figure 
Number Name Number Number 

15 Eye Form 15 154 A-8 

16 Eye Form 16 115 A-10 

17 Eye Form 17 11 A-l 

18 Eye Form 18 147 A-9 

19 Eye Form 19 16 A-l 

20 Eye Form 20 65 A-5 

21-25 Not used 

26 Mouth Form 1 51 A-4 

27 Mouth Form 2 57 A-4 

28 Mouth Form 3 

29 Mouth Form 4 

85 A-6 

86 A-6 

Vaillant's (1930) Typology-

Type Page Plate Position 

no correspondence 

C-IV 110 XVI 3-6 

no correspondence 

C-V 109 XV 3-4 

C-IV 106 XIV 

CD 1 
CO 

C-IV 106 XIV 2-4 

C-I 101 XI 1-3 
C-II 102 XII 1-5 
C-V 109 XV 3-6 
D-II 118 XX 2-6 
B 125 XXIII 1-2 
E 130 XXVI 1-9 

C-I 101 XI 1-5 
B 122 XXII 1-1 
F 129 XXV 3-4 

D-l 117 XIX 1-2 

A 121 XXI 3-4 
I 138 XXX 3-3 



Table A-l. Correspondence—Continued 

Design Element Figurine 

Specimen Figure 
Number Name Number Number 

30 Mouth Form 5 116 A-8 

31 Mouth Form 6 63 A-4 

32 Mouth Form 7 154 A-10 

33 Mouth Form 8 147 A-9 

34 Mouth Form 9 140,141 A-9, A-9 

35 Mouth Form 10 45 A-3 

36-40 Not used 

41 Nose Form 1 51 A-4 

Vaillant's (1930) Typology-

Type Page Plate Position 

C-I 101 XI 2-2 
C-II 102 XII 1-1 
B/C 109 XV 1-1 
D-II 118 XX 1-2 
E 130 XXVI 1-9 

C-I 98 X 2-7 
C-VII 110 XVI 2-5 

no correspondence 

no correspondence 

no correspondence 

A 121 XXI 

C-I 98 X 3-5 
c-v 109 XV 3-5 
K 113 XVII 3-4 
B 125 XXIII 3-2 
H-II 134 XXVIII 3-5T 
D-II/L 141 XXXI 3-5 



Table A-1. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology-

Specimen F igure 
Number Name Number Number Type Page Plate Position 

42 Nose Form 2 57 A-4 C-I 98 X 3-6 
C-IV 106 XIV 3-6 
D-I 114 XVIII 3-4 
D-II 118 XX 1-3 
A 121 XXI 1-3 
E 130 XXVI 1-3 

43 Nose Form 3 54 A-4 C-II 102 XII 1-1 
B 122 XXII 2-2 

44 Nose Form 4 2 A-1 no correspondence 

45 Nose Form 5 9, 10 A-1, A-1 C-II 102 XII 2-2 

46 Nose Form 6 153,154 A-10, A-10 A 121 XXI 3-8 

47 Nose Form 7 11 A-1 no correspondence 

48-•50 Not used 

51 Hair Form 1 50 A-4 C-I 98 X 3-4 
K 113 XVII 3-1 
G 133 XXVII 2-6 

52 Bald 86 A-6 F 128 XXV 3-2 

53 Hair Form 2 17, 18 A-2 no correspondence 

54-•55 Not used 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Specimen Figure 
Number Name Number Number Type Page Plate Position 

56 Turban Type 1 88 A-6 C-II 102 XII 3-2 
C-III 105 XIII 2-2 
C-V 109 XV 2-6 
K 113 XVII 3-5 
D-l 114 XVIII 1-3 
A 121 XXI 1-5 
B 125 XXIII 1-4 
H-I 134 XXVIII 1-7 
I 138 XXX 3-3 

57 Turban Type 2 85 A-6 C-II 102 XII 3-7 Turban Type 
C-VIII 113 XVII 2-2 

58 Turban Type 3 56 A-4 L/D-II 141 XXXII 3-4 

59 Turban Type 4 54 A-4 C-V 109 XV 3-4 

60 Turban Type 5 26- A-2 C-V 109 XV 2-2 Turban Type 
D-I 114 XVIII 2-2 

61 Turban Type 6 19, 20 A-2, A-2 C-I 101 XI 2-1 Turban Type 
C/F 129 XXV 3-1 

62 Turban Type 7 1 A-l C-IV 110 XII 2-1 
D-I 114 XVIII 2-1 
D-I-II 117 XIX 3-6 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Specimen Figure 
Number Name Number Number Type Page Plate Position 

63 Turban Type 8 52 A-4 C-II 102 XII 2-1 
D-I 114 XVIII 2-1 
L 141 XXXI 1-3 

64 Turban Type 9 94 A-6 C-I 98 X 3-2 
C-II 102 XII 1-4 
C-III 105 XIII 2-5 
B/C 109 XV 1-3 
B 125 XXIII 1-3 

65 Turban Type 10 81 A-5 no correspondence 

66 Turban Type 11 59 A-4 C-I 98 X 2-1 Turban Type 11 
C-II 102 XII 2-5 
B/C 109 XV 1-2 
B 125 XXIII 1-6 

67 Turban Type 12 31 A-2 C-I 98 X 3-2 

68 Turban Type 13 28 A-2 C-I 98 X 3-1 
C-V 109 XV 3-3 

69 Turban Type 14 116 A-8 C-I 98 X 3-i Turban Type 14 
C-II 102 XII 1-1 

70 Turban Type 15 61 A-4 C-II 102 XII 1-6 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Specimen Figure 
Number Name Number Number Type Page Plate Position 

71 Turban Type 16 14 A-l C-I 98 X 1-1 
C-II 102 XII 2-3 
C-IV 106 XIV 3-1 
C-V 109 XV 3-4 
B 122 XXII 1-4 

72 Turban Type 17 75 A-5 C-IV 109 XV 3-2 

73 Turban Type 18 68 A-5 no correspondence 

74 Turban Type 19 35, 36 A-3, A-3 D-I 114 XVIII 2-1 

75 Turban Type 20 66,111 A-5,A-7 no correspondence 

76 Turban Type 21 11 A-l C-V 109 XV 3-2 

77 Turban Type 22 67, 114 A-5, A-7 C-I 98 X 3-7 

78 Turban Type 23 46,109 A-3,2-7 A 121 XXI 1-4 

79 Turban Type 24 129, 159 A-8, A-10 no correspondence 

80 Turban Type 25 4 A-l no correspondence 

81-85 Not used 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Number Name 
Specimen Figure 

Number Number Type Page Plate Position 

86 Turban Embellishment 1 55 A-4 C-I 98 X 1-1 
C-II 102 XII 1-1 
C-III 105 XIII 2-4 
C-IV 106 XIV 1-4 
C-V 109 XV 3-4 
D-I 114 XVIII 2-1 
D-II 118 XX 3-6 
B 122 XXII 1-4 
E 130 XXVI 1-8 

87 Turban Embellishment 2 63 A-4 L/C 141 XXXI 3-4 

88 Turban Embellishment 3 48 A-3 D-I 114 XVIII 3-2 

89 Turban Embellishment 4 8 A-l C-IV 106 XIV 3-7 
A 121 XXI 3-4 

90 Turban Embellishment 5 72 A-5 C-I 98 X 3-1 
C-II 102 XII 3-4 
C-IV 106 XIV 3-
K 113 XVII 3-1 
B 122 XXII 2-1 
F 129 XXIV 3-3 
E 130 XXVI 1-6 

91 Turban Embellishment 6 146 A-9 

92 Turban Embellishment 7 73 A-5 

no correspondence 

D-I 114 XVIII 2-1 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Number Name 
Specimen 

Number 
F igure 

Number Type Page Plate Position 

93 Turban Embellishment 8 77, 163 A-5, A-10 C-I 98 X 2-1 
D-I 117 XIX 2-7 

94 Turban Embellishment 9 113 A-7 C-I 98 X 2-2 

95 Turban Embellishment 10 69 A-5 C-III 105 XIII 2-6 
H-III 137 XXIX 3-2 

96 Turban Embellishment 11 108 A-7 no correspondence 

97 Turban Embellishment 12 74 A-5 no correspondence 

98 Turban Embellishment 13 27 A-2 C-I 98 X 3-2 
C-III 105 XIII 1-2 
B/C 110 XV 1-3 
C-VI 110 XVI 2-3 
B 122 : XXII 1-4 

99 Turban Embellishment 14 144 A-9 no correspondence 

100 Turban Embellishment 15 13 A-l no correspondence 

100-104 Not used 

105 Turban Button 1 92 A-6 C-I 101 XI 1-3 
C-IV 106 XIV 3-1 
C-VII 110 XVI 2-3 
A 121 XXI 4-6 
E 130 XXVI 1-4 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Number Name 
Specimen 

Number 
Figure 

Number Type Page Plate Position 

106 Turban Button 2 92 A-6 C-I 98 X 1-2 
C-II 102 XII 2-1 
E 130 XXVI 3-4 

107 Turban Button 3 31 A-2 C-I 98 X 1-5 
B/C 109 XV 1-3 
D-I 114 XVIII 1-3 
A 21 XI 1-1 
B 122 XXII 1-5 
H-I 134 XXVIII 1-8 

108 Turban Button 4 28 A-2 no correspondence 

109 Turban Button 5 no correspondence 

110 Not used 

111 Ear Ornament 1 88 A-6 C-V 109 XV 3-5 

112 Ear Ornament 2 95 A-6 C-I 98 X 1-1 
B 122 XXII 1-1 
E 130 XXVI 2-2 
G 133 XXVII 3-7 

113 Ear Ornament 3 85 A-6 C-I 98 X 3-7 
C-II 102 XII 1-5 
C-III 105 XIII 1-4 
C-IV 106 XIV 1-5 
C-V 109 XV 1-5 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Specimen Figure 
Number Name Number Number Type Page Plate Position 

113 Ear Ornament 3 C-VI 110 XVI 1-6 
K 113 XVII 3-1 
A 121 XXI 3-5 
B 122 XXII 1-2 
F 129 XXV 3-3 
E 130 XXVI 3-11 
G 133 XXVII 3-4 
H-I 134 XXVIII 1-6 
H-III 137 XXIX 3-5 
D-II-L 141 XXXI 3-4 

114 Ear Ornament 4 54 A-4 C-II 102 XII 2-4 
D-I 114 XVIII 2-3 
B 125 XXIII 3-6 
F 129 XXV 3-7 

115 Ear Ornament 5 52 A-4 G 133 XXVII 3-2 

116 Ear Ornament 6 81 A-5 F 129 XXV 1-9 

117 Ear Ornament 7 83 A-5 C-I 101 XI 2-3 
C-II 102 XII 1-3 

118 Not used 

119 Ear Form 1 86 A-6 I 138 XXX 2-6 

120 Leg Form 1 107 A-7 B/C 109 XV 2-3 Leg Form 1 
L 141 XXXI 3-2 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Specimen Figure 
Number Name Number Number Type Page Plate Position 

121 Leg Form 2 96 A-6 C 126 XV 2-3 

122 Leg Form 3 97, 98 A-6, A-6 E 120 XXVI 2-7 

123 Leg Form 4 no correspondence 

124 Leg Form 5 139 A-9 J 113 XVII 
C 126 XXIV 

1-8 
2-6 

125 Leg Form 6 , no correspondence 

126 Leg Form 7 126 A-8 G 133 XXVII 1-9 

127 Leg Form 8 160 A-10 C/B 126 XXIV 3-3 

128 Leg Form 9 157 A-10 no correspondence 

129 Leg Form 10 no correspondence 

130 Leg Form 11 102 A-7 no correspondence 

131-•134 Not used 

135 Pregnancy Form 1 99,106 A-6, A-7 G 133 XXVII 1-2 

136 Pregnancy Form 2 152,153 A-10 C 126 XXIV 1-1 

137 Pregnancy Form 3 22 A-2 no correspondence 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Specimen Figure 
Number Name Number Number Type Page Plate Position 

138 Pregnancy Form 4 134, 135 A-9, A-9 no correspondence 

139 Pregnancy Form 5 no correspondence 

140 Not used 

141 Arm Position 1 90 A-6 C-I 98 X 3-2 
C-III 105 XIII 3-4 
A 121 XXI 3-6 
B 122 XXII 2-2 
E 130 XXVI 2-1 
G 133 XXVII 3-5 

142 Arm Position 2 21 A-2 D-II 118 XX 1-2 
G 133 XXVI 2-1 

143 Arm Position 3 Out 161 >
 i M
 

o
 

C-I 98 X 3-5 
C-II 102 XII 2-4 
A 121 XXI 2-1 
B 125 XXIII 3-7 

144 Arm Position 4 DWN 161 A-10 C-I 98 X 3-5 

145 Arm Position 5 123 A-8 C-I 98 X 3-2 
B 125 XXIII 3-5 
F 129 XXV 3-7 
E 130 XXVI 1-8 

146 Arm Position 6 78, 79 A-5 no correspondence 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology-

Specimen Figure 
Number Name Number Number Type Page Plate Position 

147 Arm Position 7 91 A-6 G 133 XXVII 2-2 

148 Arm Position 8 71 A-5 C-I 
H-IV 

98 
137 

X 
XXIX 

1-5 
1-6 

149 Arm Position 9 76 A-5 A 126 XXIV 3-3 

150 Arm Position 10 15 A-l B 126 XXIV 3-1 

151 Arm Position 11 40 A-3 no correspondence 

152 Arm Position 12 145 A-9 E 
H-II 

130 
134 

XXV 
XVIII 

1-8 
3-8 

153 Arm Position 13 32 A-2 no correspondence 

154 Arm Position 14 24 A-2 no correspondence 

155 Arm Position 15 29 A-2 E 129 XXV 3-6 

156 Arm Position 16 41 A-3 J 113 XVII 3-8 

157-161 Not used 

162 Neck Ornament 1 127 A-8 C-I 
C-II 
D-I 
B 

101 
102 
117 
125 

XI 
XII 
XIX 

XXIII 

1-4 
1-2 
2-7 
1-1 



Table A-l. Correspondence—Continued 

Design Element Figurine 

Specimen Figure 
Number Name Number Number 

163 Neck Ornament 2 

CO CO 

34 A-3, A-•3 

164 Neck Ornament 3 78, 79 A-5, A-•5 

165 Neck Ornament 4 

166 Neck Ornament 5 25 A-2 

167 Neck Ornament 6 

168 Neck Ornament 7 158 A-10 

169 Wrist Ornament 1 3 A-l 

170 Wrist Ornament 2 80 A-5 

171 Wrist Ornament Embellishment 80 A-5 

172 Waist Band 1 128 A-8 

173 Waist Band 2 33, 34 A-3, A-•3 

174 Waist Band 3 78, 79 A-5, A-•5 

175 Waist Band 4 156 A-10 

176 Pubic Cover 39 A-3 

Vaillant's (1930) Typology 

Type Page Plate Position 

no correspondence 

no correspondence 

D-II 145 XXXIII 1-4 

no correspondence 

C 126 XXIV 2-8 
F 129 XXV 3-4 

no correspondence 

C 126 XXIV 1-2 

no correspondence 

no correspondence 

no correspondence 

C 126 XXIV 2-5 

J 113 XVII 1-8 

no correspondence 

no correspondence 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Number Name 
Specimen 

Number 
F igure 

Number Type Page Plate Position 

177 Breast Form 1 148, 149 A-10, A-10 B 
E 

125 
130 

XXIII 
XXVI 

3-7 
1-1 

178 Breast Form 2 150,151 A-10, A-10 C-III 
C 

105 
126 

XIII 
XXIV 

2-4 
2-9 

179 Breast Form 3 118,119 A-8, A-8 C-I 
B 
E 

98 
126 
130 

X 
XXIV 
XXVI 

3-3 
3-4 
3-8 

180 Breast Form 4 6, 7 A-l, A-l C-VI 
E 

110 
130 

XVI 
XXVI 

1-7 
3-8 

181 Breast Form 5 131 A-8 no correspondence 

182 Breast Form 6 35 A-3 C-I 
C-II 
H-IV 

98 
102 
137 

X 
XII 

XXIX 

3-5 
1-2 
1-1 

183 Breast Form 7 no correspondence 

184 Not used 

185 Navel Form 1 64 A-4 B/C 
D-I 
C 
E 

109 
117 
126 
130 

XV 
XIX 

XXIV 
XXVI 

2-3 
2-7 
2-5 
2-11 



Table A-l. Correspondence—Continued 

Specimen Figure 
Number Name Number Number 

186 Navel Form 2 37 A-3 

187 Navel Form 3 5 A-l 

188 Head Placement 1 38 A-3 

189 Head Placement 2 23 A-2 

190 Sandal Type 1 38 A-3 

191 Sandal Type 2 110 A-7 

192 Sandal Type 3 162 A-10 

193 Sandal Type 4 143 A-9 

194 Sandal Type 5 43 A-3 

195-196 Not used 

197 Face Covering 1 44 A-3 

198 Face Covering 2 72 A-5 

Vaillant's (1930) Typology 

Type Page Plate Position 

C-I 98 X 2-3 
B 125 XXII 3-6 
E 130 XXVI 2-7 

C-III 105 XIII 2-4 
A 121 XXI 3-5 
B 122 XXII 2-3 
L 141 XXXII 3-2 

no correspondence 

F 129 XXV 1-9 

C-I 98 X 3-5 

C-I 98 X 1-7 

no correspondence 

no correspondence 

C 126 XXIV 1-12 

C 110 XVI 2-7 

C-IV 110 XVI 3-7 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Number Name 
Specimen 

Number 
Figure 

Number Type Page Plate Position 

199 Face Covering 3 130 A-8 no correspondence 

200-201 Not used 

202 Torso Garment 12 A-l no correspondence 

203 Not used 

204 Torso Garment Decoration 12 A-l no correspondence 

205 Lip Ornament 154 A-10 C-V 109 XV 
A 121 XXI 
B 122 XXII 

3-6 
1-5 
1-2 

206 Knee Guard 132, 133 
136,137 

A-9, A-9 
A-9, A-9 

C 126 XXIV 1-11 

207 Burden 1 30 A-2 no correspondence • 

208 Burden 2 121,122 A-8 no correspondence 

209 Body Decoration 47 A-3 F 129 XXV 
H-IV 137 XXIX 

3-5 
1-1 

210 Rounded Cheeks 84 A-6 no correspondence 

211 Flat Cheeks 16 A-l no correspondence 

212 Hatchet-shaped Head 70,103 A-5, A-7 no correspondence 



Table A-l. Correspondence—Continued 

Design Element Figurine Vaillant's (1930) Typology 

Number Name 
Specimen 

Number 
Figure 

Number Type Page Plate Position 

213 Digit 1 105 A-7 C-III 
F 
H-II 
H-IV 

105 
129 
134 
137 

XIII 
XXV 

XXVIII 
XXIX 

2-4 
3-7 
3-8 
1-6 

214 Digit 2 124 A-8 C-I 
C-II 

0
0
 

C
S! 

C
D

 
O

 
r-

H
 

X 
XII 

3-2 
1-7 

215 Chair no correspondence 

216 Anomalous Form no correspondence 
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Table A-2. Verbal Descriptions of Design Elements 

Number Name and Description 

1 Eve Form 1: coffee bean-shaped eye executed by gouging into 
the clay, leaving a well-defined ridge to form the outline. 

2 Eye Form 2: slit-shaped in outline, with slit incised into face, 
leaving a ragged ridge as the outline. 

3 Eye Form 3: executed by incing an oval into face and placing a 
punctate dot inside oval at point nearest nose; eyebrow 
is then depicted by an incised arc over the oval. 

4 Eye Form 4: consists of a very deep punctation set off by two 
short incised arcs, one near nose and the other on oppo
site side. 

5 Eye Form 5: oval formed by two separately executed arcs; a 
punctation is placed through the lower arc slightly nearer 
to nose than ear to represent pupil. 

6 Eve Form 6: slightly arc-shaped slit incised through a raised 
fillet of clay. 

7 Eye Form 7: formed by incising around an oval area formed by 
pinching up clay from face. 

8 Eye Form 8: fillet of clay applied to face; two elongate punc-
tations are executed in fillet. 

9 Eye Form 9: executed by forming an oval with a raised band of 
clay and placing two slightly squared punctations in 
either side of oval, leaving center slightly raised. 

10 Eve Form 10: formed by double punctation; two punctations are 
elongate and drawn slightly downward on face to form a 
very obtuse angle between them. 

11 Eye Form 11; formed by gouging a roughly oval depression onto 
face; oval is deep at the two ends and raised in the cen
ter; an ovate punctation is placed in raised area. 

12 Eye Form 12: an open rectangle formed by three incised lines; 
area inside rectangle is slightly raised. 

13 Eye Form 13: formed by placing two deep punctations into an 
appliqued crescent of clay. 
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Table A-2. Verbal Descriptions—(Continued) 

Number Name and Description 

14 Eve Form 14: formed by describing a triangular area within two 
incised lines, which do not meet, and placing a deep cir
cular punctation between them. 

15 Eve Form 1 5: raised area in form of a half circle with a very 
deeply incised line running through it near base. 

16 Eve Form 1 6: the shape of an open circle; border of circle is 
raise and center is formed by a shallow, broad punctation. 

17 Eve Form 17: eye depicted as closed; depiction is made by an 
L-shaped, incised line. 

18 Eye Form 18: formed by making a deep impression with a rec
tangular instrument; two separate impressions are made, 
leaving a ridge in middle of indentation. 

19 Eve Form 19: formed by raising an ovate area, leaving a poorly 
defined depression as a border. 

20 Eve Form 20: a slitlike incision made directly into the face. 

26 Mouth Form 1: a straight-line opening with well-defined lips; 
mouth is depicted about half open. 

27 Mouth Form 2: a straight-line opening lacking well-formed lips; 
mouth is depicted about three-fourths open. 

28 Mouth Form 3: turned down at corner and lacks well-defined 
lips; mouth is depicted about half open. 

29 Mouth Form 4: strongly downturned at corners and has well-
defined lips; mouth is depicted closed. 

30 Mouth Form 5: simple straight-line gash placed directly below 
lower edge of nose; lower lip is weakly depicted and 
upper lip is part of nose. 

31 Mouth Form 6: simple straight-line incision; lips are weakly 
depicted; teeth are portrayed as simple punctations. 

32 Mouth Form 7: crescent-shaped incision placed through a 
raised bulb of clay; the effect is a mouth with very 
strongly downturned corners and only very slightly open. 
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Table A-2 . Verbal Descriptions—Continued 

Number Name and Description 

33 Mouth Form 8: a simple rectangular depression with no depic
tion of lips. 

34 Mouth Form 9: characterized by careful modeling of teeth. 

35 Mouth Form 10: closed and slightly downturned at corners; 
corners of mouth are punctated and lips are raised and 
well defined. 

41 Nose Form 1: narrow, straight, and raised high above face. 

42 Nose Form 2: broad and slightly triangular; raised only slightly 
above face. 

43 Nose Form 3: broad, rectangular in plan, and triangular in cross 
section; set off from face by incising along both sides. 

44 Nose Form 4: broad, triangular in plan and flattened in cross 
section; appliqued rather than modeled directly on face. 

45 Nose Form 5: roughly the shape of a parrot's beak; slightly 
triangular in plan and a near crescent in profile. 

46 Nose Form 6: very broad in both plan and cross section; its 
outline is slightly curved. 

51 Hair Form 1: hair is long, parted in center, and pulled straight 
down each side of head; light incising is used to improve 
depiction of hair. 

52 Bald Head: head is completely smooth, devoid of either hair or 
a head covering. 

53 Hair Form 2: hair is short and is depicted by very short, deep 
incisions all over head. 

56 Turban Form 1: simply a raised, hatlike object with one fillet 
at base, perhaps meant to depict a cord. 

57 Turban Form 2: appears to be a simple cloth wrap with a divi
sion just left of center. 

58 Turban Form 3: differentiated from face by a raised band just 
above eyes; there is a slight raising of clay on the two 
lateral edges, and two incised lines in center form a 
triangle. 
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Number Name and Description 

59 Turban Form 4: appears to be a complex cloth wrap jutting out 
over face. 

60 Turban Form 5: appears to be a cloth wrap swept up and brought 
to an apex in center of head, where it is fastened with a 
device of some kind. 

61 Turban Form 6: appears to be a hatlike object with a cord drawn 
across the front and allowed to hand down at the sides. 

62 Turban Form 7: set off from face with a band placed well above 
the eyes; it is a two-tiered wrap. 

63 Turban Form 8: set off from face by a band placed slightly above 
the eyes; it is a single wrap over the top of the head. 

64 Turban Form 9: a double wrap arranged to form a rectangle at 
the top and an arc over the forehead. 

65 Turban Form 10: a cap with a long tassle extending down to 
rest on the shoulder. 

66 Turban Form 11: a complex wrap consisting of three parts: part 
one forms a peak at top of head, part two forms a band 
across forehead, and part three is brought down around 
chin and up the other side of face. 

67 Turban Form 12: a complex open wrapping brought up from the 
forehead at a steep angle to form a peak at top of head. 

68 Turban Form 13: a simple rectangle raised high above head and 
set off from face by a well-defined groove. 

69 Turban Form 14: consists of two parts: part one is a simple 
rectangle raised high above the head, part two is a broad 
band across top of forehead, which has the appearance 
of a cloth wrap. 

70 Turban Form 15: a cap with a short tassle sitting directly on 
top of head. 

71 Turban Form 16: a double wrap rising at an acute angle above 
the head; it would have formed a double peak if the left 
side were not broken off. 
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Table A-2. Verbal Descriptions—Continued 

Number Name and Description 

72 Turban Form 17: a spiral wrap which forms a beehive shape. 

73 Turban Form 18: a triangle-shaped wrap with raised peaks at 
apex and both sides of base. 

74 Turban Form 19: consists of two parts, a close-fitting cap and 
a divided cord drawn across the forehead and hung at an 
angle across back of head. 

75 Turban Form 20: a T-shaped wrap at back of head attached by a 
band across the forehead; most of the head band is 
broken away. 

76 Turban Form 21: a complex arrangement of over-under wrappings 
which has the overall form of a single triangle raised high 
above the head. 

77 Turban Form 22: in plan, a very narrow peak; in profile, it is a 
is a crescent. 

78 Turban Form 23: a peaked cap with a broad band at its base; it 
is placed at an angle on the side of the head. 

79 Turban Form 24: a bun-shaped wrapping projecting out over the 
forehead; in profile, it can be seen to be placed at an 
angle jutting above the head; it is set off from the fore
head by a shallow, incised line. 

80 Turban Form 25: a very tall rectangle apparently formed by a 
double wrapping of cloth; the divisions between the 
wraps appears as a triangle with the open end at the fore
head; this division runs the length of the turbans. 

81 Turban Form 26: formed by a paired series of wrappings bent at 
a right angle so as to follow the line of the forehead and 
then up along the long axis of the head; the open area be
tween the paired wraps is covered by a button. 

86 Turban Embellishment 1: simple incising. 

87 Turban Embellishment 2: a band executed by incising parallel 
lines and placing incised lines between them to form a 
series of triangles. 

88 Turban Embellishment 3: an appliqued fillet with gouged incis
ing, perhaps intended to depict a twisted cord. 
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Number Name and Description 

89 Turban Embellishment 4: a set of deeply incised grooves paral
lel to the long axis of face; it may be intended to depict 
a headdress of standing feathers. 

90 Turban Embellishment 5: drag-jab gouging. 

91 Turban Embellishment 6: a row of clay balls joined together, 
perhaps intended to depict a string of beads. 

92 Turban Embellishment 7: a large appliqued oval disk. 

93 Turban Embellishment 8: an appliqued fillet with a series of 
deep cuts along the top, giving an effect similar to a 
"rooster's comb. " 

94 Turban Embellishment 9: a cone appliqued to the top. 

95 Turban Embellishment 10: an open circle or doughnut-shaped 
object appliqued to the turban. 

96 Turban Embellishment 11: an open crescent. Note that the 
piece in the illustration for this element is a classic, 
mold-made figurine. 

97 Turban Embellishment 12: an appliqued oblong placed on the 
side of the head. 

98 Turban Embellishment 13: placement of a crossed wrap over a 
a tall turban. 

99 Turban Embellishment 14: placement of a dangling wrap or 
fringe down back of head. 

105 Turban Button 1: a simple round button decorated with a single 
punctation. 

106 Turban Button 2: a simple round button decorated with parallel 
incised lines. 

107 Turban Button 3: a plain, round, undecorated button. 

108 Turban Button 4: a round button with an impression removing 
part of its circumference on one edge. 

Ill Ear Ornament 1: a simple doughnut shape, presumably a simple 
ear spool. 
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Table A-2. Verbal Descriptions—Continued 

Number Name and Description 

112 Ear Ornament 2: (seen on left side of illustrated specimen) a 
series of incised lines, which may be intended to depict 
artificial slits in the ear lobe. 

113 Ear Ornament 3: a large open spool and contrasts with Ear 
Ornament 1 in relative size. 

114 Ear Ornament 4: a large open spool with a pendant suspended 
from it. 

115 Ear Ornament 5: a simple incision in the base of the ear. 

116 Ear Ornament 6: is a simple pendant without a spool. 

119 Ear Form 1: a straightforward, naturalistic depiction of the ear 
without ornament. 

120 Leg Form 1: uniformly thick from thigh to ankle with the foot 
depicted as a slight out turning of the clay at the base. 

121 Leg Form 2: tapers from thigh to ankle and has the foot differ
entiated and turned forward at a very obtuse angle. 

122 Leg Form 3: characterized by careful depiction of the calf; the 
foot is very small in relation to the leg. 

123 Leg Form 4: bent at knee to form a right angle between the 
thigh and the calf. 

124 Leg Form 5: equally thick from thigh to ankle; the foot is de
picted as a projection to the rear. 

125 Leg Form 6: bent at knee to form an acute angle between thigh 
and calf. 

126 Leg Form 7: legs crossed over one another and tucked up in the 
"yoga position. " 

127 Leg Form 8: very thick and angular; bent at knee at an angle of 
less than 90 degrees and the knee is depicted as an angu
lar projection. 

128 Leg Form 9: legs crossed at knee and project out straight away 
from the seated figurine. 
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129 Leg Form 10: legs are crossed at thighs and project out 
straight away from the body of the seated figurine. 

130 Leg Form 11: very wide at thigh and thick in calf, while it 
tapers at the knee and again to a point at the foot. 

131 Leg Form 12: tapers gradually from thigh to foot and has a 
pointed foot, oriented at right angles to the body and 
pointing out to the side. 

135 Pregnancy Form 1: a simple rounded protuberance oriented at a 
slight angle down from the body. 

136 Pregnancy Form 2: an ovate protuberance with its long axis at 
right angle to the long axis of the figurine's body; it is 
flattened on the lower side. 

137 Pregnancy Form 3: a double protuberance; two projections are 
one above the other on the abdomen. 

138 Pregnancy Form 4: the shape of half of a football; its long axis 
points slightly downward from the long axis of the body. 

139 Pregnancy Form 5: projects only very slightly from abdomen and 
has the form of a smooth arc. 

141 Arm Placement I: arm bent downward to place the hand on the 
abdomen just below the breast. 

142 Arm Placement 2: has forearm crossing body and hand on oppo
site breast. 

143 Arm Placement 3: straight out to side. 

144 Arm Placement 4: has upper arm bent slightly away from the 
body; arm is bent at elbow to orient the forearm forward. 

145 Arm Placement 5: has arm bent down across torso to place it on 
the inside of the thigh on the same side. 

146 Arm Placement 6: arm is bent over behind the back to place the 
hand in the area of the buttocks. 

147 Arm Placement 7: arm is drawn across the torso to place the 
hand on the upper arm of the opposite side. 
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148 Arm Placement 8: elbows are tucked into the sides and the 
hands placed on the chin, cradling the head. 

149 Arm Placement 9: arm is bent and reaching down to cradle the 
knee in the crook of the elbow. 

150 Arm Placement 10: arm is bent downward and in at the side to 
place hand in area of genitalia. 

151 Arm Placement 11: arm is bent upward at elbow, placing the 
forearm even with the area where the head would have 
been. 

152 Arm Placement 12: arm is curled around middle of abdomen. 

153 Arm Placement 13: both arms are curled under a pregnant ab
domen as if to support it. 

154 Arm Placement 14: both arms are curved behind the back to join 
the hands where the buttocks had been. 

155 Arm Placement 15: arm is bent sharply at elbow to place hand 
on the breast of the same side. 

156 Arm Placement 16: arms are curved around and reach down to 
place the knees, which are drawn up under the chin, in 
the crooks of the elbows. 

157 Arm Placement 17: arms are joined and curved upward in front 
of the body in a "prayer position. " 

162 Neck Ornament 1: a simple fillet placed over the shoulders and 
above the breasts. 

163 Neck Ornament 2: a fillet around the neck with spools applied 
to the fillet and pendants hanging from the spools. 

164 Neck Ornament 3: a well-defined groove incised directly be
low the neck. 

165 Neck Ornament 4: a fillet hung around the neck with a disk 
(perhaps a mirror) suspended from the fillet. 

166 Neck Ornament 5: a groove incised around the neck and a gouge 
placed between the breasts, probably meant to depict a 
pendant. 
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167 Neck Ornament 6: a series of attached clay balls, probably 
meant to depict a string of beads. In the example illus
trated, it probably originally went from the top of one 
shoulder to the top of the other, passing below the neck. 

168 Neck Ornament 7: consists of two rows of oblong beads placed 
at right angles to one another, one above and one below; 
the row with the long axis of the beads oriented parallel 
to the long axis of the necklace is above and the perpen
dicular row below. 

169 Wrist Ornament 1: a simple rounded fillet of clay appliqued 
over the lateral portion of the wrist. 

170 Wrist Ornament 2: a flattened fillet of clay appliqued over the 
lateral portion of the wrist. 

171 Wrist Ornament Embellishment; simple parallel incised lines. 

172 Waist Band 1: a narrow appliqued fillet. 

173 Waist Band 2: a triangular element covering the pubis and three 
oblong flaps, one hanging over each hip and one hanging 
down the middle of the buttocks. 

174 Waist Band 3: two elements encircling the waist and two flaps, 
one tucked over the front and over the back of the en
circling elements. 

175 Waist Band 4; one encircling element around the waist and one 
oblong element hanging down over the pubis. 

176 Pubic Cover: depicted by incised lines, one around the waist 
and one around the upper part of each thigh, descending 
to join at the pubis. 

177 Breast Form 1; elongate from top to bottom in the long axis of 
the body, projecting furthest from the trunk at its lowest 
point. 

178 Breast Form 2: roughly circular in plan and has its greatest 
projection just below the shoulder. 

179 Breast Form 3: the shape is that of a cone which has been flat
tened along the main axis of the figurine's body. 
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180 Breast Form 4: crudely depicted as a single lump of clay with 
a slit down the middle. 

181 Breast Form 5: has the shape of a cone which has been flat
tened perpendicular to the main axis of the figurine's 
body. 

182 Breast Form 6: a simple appliqued button of clay. 

183 Breast Form 7: an appliqued cone, contrasting with the other 
forms which are modeled. 

185 Navel Form 1; a simple punctation straight into the abdomen. 

186 Navel Form 2: a gouge into the abdomen with the open end of 
the gouge oriented toward the feet. 

187 Navel Form 3: a gouge into the abdomen with the open side of 
the gouge oriented toward the head. 

188 Head Placement 1: facing straight ahead. 

189 Head Placement 2: face oriented upward and at an angle to the 
main axis of the body. 

190 Sandal Type 1: a V-shaped, appliqued fillet on the forward sur
face of the leg. 

191 Sandal Type 2: a disk appliqued to the forward surface of the 
leg. 

192 Sandal Type 3: a pad under the foot attached by a strap over 
the ankle. 

193 Sandal Type 4: a fillet around the side of the foot and an ap
pliqued disk over the area of the toes. 

194 Sandal Type 5: a straight fillet appliqued to the forward sur
face of the leg. 

197 Face Cover 1: a broad band covering the chin and mouth. 

198 Face Cover 2: a narrow strap passing under the chin. 
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199 Face Cover 3: two broad bands, one covering the mouth and 
the other covering the eyes; leaving only the nose and 
cheeks exposed. 

202 Torso Garment 1: a broad band passing from the top of the 
shoulder to the opposite hip. 

204 Torso Garment Decoration: a simple incised line. 

205 Lip Ornament: a bead placed on top of upper lip. 

206 Knee Guard: a folded pad, wrapped around the knee and pro
truding out from the forward surface. 

207 Burden 1: a simple sack. 

208 Burden 2: a pack carried high on the back with a tumpline pass
ing around the forehead. 

209 Body Decoration: one or more appliqued beads. 

210 Rounded Cheeks: self-descriptive, contrasting with 211. 

211 Flat Cheeks: see element 210. 

212 Hatchet-shaped Head: severely flattened in the plane passing 
from ear to ear. 

213 Digit Type 1: digits are depicted as very long by a series of 
parallel grooves. 

214 Digit Type 2: digits are depicted as short and thick by a series 
of parallel grooves. 

215 Chair: a support coming up behind figurine's back, under but
tocks, and along one side. Figurine and chair appear to 
have been modeled separately. 
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Table B-l. Initial Variable List 

Variables 1-8, Parts Present 36 5YR 6/3 
37 5YR 6/4 

1 Head 38 5YR 6/6 
2 Head and neck 39 5YR 6/8 
3 Thorax 40 5YR 7/1 
4 Abdomen 
5 1 arm 41 5YR 7/3 

42 5YR 7/4 
6 2 arms 43 5YR 7/6 
7 1 leg 44 5YR 7/8 
8 2 legs 45 5YR 8/2 
9 Standing figurine 

10 Seated figurine 46 5YR 8/4 
47 5YR 8/4 

Variables 11-20, Forming Techniciues 48 7. 5YR n/3 
49 7. 5YR n/5 

11 Gingerbread 50 7. 5YR n/6 
12 Half round 
13 Full round 51 7. 5YR 5/2 
14 Clod 52 7. 5YR 6/2 
15 Parts welded 53 7. 5YR 6/4 

54 7.5YR 6/8 
16 Parts tenoned 55 7. 5YR 7/2 
17 Parts proportional 
18 Heavy body, spindly limbs 56 7.5YR 7/4 
19 Hollow 57 7. 5YR 7/6 
20 Solid 58 7. 5YR 7/8 

59 7. 5YR 8/4 
Variables 21-80, Colors 60 7.5YR 8/6 

21 10R 3/1 61 10YR 6/1 
22 10R 6/2 62 10YR 6/3 
23 10R 6/4 63 10YR 7/2 
24 10R 6/6 64 10YR 7/4 
25 10R 6/8 65 10YR 7/6 

26 10R 7/6 66 10YR 8/2 
27 10R 8/3 67 10YR 8/3 
28 2.5YR 5/8 68 10YR 8/4 
29 2.5YR 6/6 69 10YR 8/6 
30 2. 5YR 6/8 70 2.5YR 6/8 

31 2.5YR 8/2 71 7.5YR 2.5/0 
32 5YR 4/1 72 7. 5YR 6/6 
33 5YR 5/1 73 2.5YR 8/1 
34 5YR 6/1 74 2. 5YR n/4 
35 5YR 6/2 75 10YR 4/1 
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76 2.5R 6/1 
77 7.5YR 8/2 
78 10YR 8/1 
79 7.5YR 5/8 
80 10R 5/1 

Variables 81-310, Design Attributes 

81 Eye form 1 
82 Eye form 2 
83 Eye form 3 
84 Eye form 4 
85 Eye form 5 

86 Eye form 6 
87 Eye form 7 
88 Eye form 8 
89 Eye form 9 
90 Eye form 10 

91 Eye form 11 
92 Eye form 12 
93 Eye form 13 
94 Eye form 14 
95 Eye form 15 

96 Eye form 16 
97 Eye form 17 
98 Eye form 18 
99 Eye form 19 

100 Eye form 20 

101 Blank 
102 Blank 
103 Blank 
104 Blank 
105 Blank 

106 Mouth form 1 
107 Mouth form 2 
108 Mouth form 3 
109 Mouth form 4 
110 Mouth form 5 

111 Mouth form 6 
112 Mouth form 7 
113 Mouth form 8 

114 Mouth form 9 
115 Mouth form 10 

116 Blank 
117 Blank 
118 Blank 
119 Blank 
120 Blank 

121 Nose form 1 
122 Nose form 2 
123 Nose form 3 
124 Nose form 4 
125 Nose form 5 

126 Nose form 6 
127 Nose form 7 
128 Blank 
129 Blank 
130 Blank 

131 Hair type 1 
132 Hair type 2 (be 
133 Hair type 3 
134 Blank 
135 Blank 

136 Turban type 1 
137 Turban type 2 
138 Turban type 3 
139 Turban type 4 
140 Turban type 5 

141 Turban type 6 
142 Turban type 7 
143 Turban type 8 
144 Turban type 9 
145 Turban type 10 

146 Turban type 11 
147 Turban type 12 
148 Turban type 13 
149 Turban type 14 
150 Turban type 15 

151 Turban type 16 
152 Turban type 17 
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153 Turban type 18 
154 Turban type 19 
155 Turban type 20 

156 Turban type 21 
157 Turban type 22 
158 Turban type 23 
159 Turban type 24 
160 Turban type 25 

161 Turban type 26 
162 Blank 
163 Blank 
164 Blank 
165 Blank 

166 Turban embellishment 
167 Turban embellishment 
168 Turban embellishment 
169 Turban embellishment 
170 Turban embellishment 

171 Turban embellishment 
172 Turban embellishment 
173 Turban embellishment 
174 Turban embellishment 
175 Turban embellishment 

176 Turban embellishment 
177 Turban embellishment 
178 Turban embellishment 
179 Turban embellishment 
180 Turban embellishment 

181 Blank 
182 Blank 
183 Blank 
184 Blank 
185 Turban button 1 

186 Turban button 2 
187 Turban button 3 
188 Turban button 4 
189 Turban button 5 
190 Blank 

191 Ear ornament 1 

192 Ear ornament 2 
193 Ear ornament 3 
194 Ear ornament 4 
195 Ear ornament 5 

196 Ear ornament 6 
197 Ear ornament 7 
198 Blank 
199 Ear form 1 
200 Leg form 1 

201 Leg form 2 
202 Leg form 3 
203 Leg form 4 
204 Leg form 5 
205 Leg form 6 

206 Leg form 7 
207 Leg form 8 
208 Leg form 9 
209 Leg form 10 
210 Leg form 11 

211 Leg form 12 
212 Blank 
213 Blank 
214 Blank 
215 Pregnancy 1 

216 Pregnancy 2 
217 Pregnancy 3 
218 Pregnancy 4 
219 Pregnancy 5 
220 Blank 

221 Arm form 1 
222 Arm form 2 
223 Arm form 3 
224 Arm form 4 
225 Arm form 5 

226 Arm form 6 
227 Arm form 7 
228 Arm form 8 
229 Arm form 9 
230 Arm form 10 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
1 2  
13 
14 
15 
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231 Arm form 11 271 Sandal type 2 
232 Arm form 12 272 Sandal type 3 
233 Arm form 13 273 Sandal type 4 
234 Arm form 14 274 Sandal type 5 
235 Arm form 15 275 Blank 

236 Arm form 16 276 Blank 
237 Arm form 17 277 Face cover 1 
238 Blank 278 Face cover 2 
239 Blank 279 Face cover 3 
240 Blank 280 Blank 

241 Blank 281 Blank 
242 Neck ornament 1 282 Torso garment 1 
243 Neck ornament 2 283 Torso garment 2 
244 Neck ornament 3 284 Torso garment 
245 Neck ornament 4 embellishment 

285 Lip ornament 
246 Neck ornament 5 
247 Neck ornament 6 286 Knee guard 
248 Neck ornament 7 287 Burden 1 
249 Wrist ornament 1 288 Burden 2 
250 Wrist ornament 2 289 Body decoration 

290 Round cheeks 
251 Wrist ornament 

embellishment 291 Flat cheeks 
252 Waist band 1 292 Hatchet head 
253 Waist band 2 293 Digit form 1 
254 Waist band 3 294 Digit form 2 
255 Waist band 4 295 Chair 

256 Pubic cover 296 Any anomalous attribute 
257 Breast form 1 
258 Breast form 2 Variables 297-310, Additional 
259 Breast form 3 Colors 
260 Breast form 4 

297 10YR 5/1 
261 Breast form 5 298 10YR 7/1 
262 Breast form 6 299 10YR 7/3 
263 Breast form 7 300 7. 5YR n/4 
264 Blank 
265 Navel form 1 301 10R 6/3 

302 2. 5YR 6/2 
266 Navel form 2 303 5YR 7/2 
267 Navel form 3 304 2.5YR 6/2 
268 Head placement 1 305 2. 5YR n/0 
269 Head placement 2 
270 Sandal type 1 
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306 2. 5YR 8/2 
307 10R 5/6 
308 2.5Y 8/2 
309 Blank 
310 Blank 

J 



Table B-2. Initial Case Set 

Grid Designation 
Case No. Site Area (in cm) 

0 PC 1170N 210E 400 
1 PC 1 1 1  O N  170E 1700 
2 PC 1170N 170E 800 
3 PC 11 ION 170E 900 
4 PC 11 ION 210E 400 
5 PC 1190N 210E 400 

6 25 00 
7 25 10S 10E 3 
8 25 10S 10E 4 
9 25 10S 10E 5 

10 25 10S 10E 6 

11 25 10S 90W 3 
12 25 10S 90W 4 
13 25 10S 90W 6 
14 25 20S 10E 4 
15 25 20S 30E 2 

16 25 20S 20E 3 
17 25 20S 70W 6 
18 25 20S 90W 3 
19 25 10S 20E 2 
20 25 10S 10W 2 

21 25 10S 10W 5 
22 25 10S 10W 6 
23 25 10S 10W 7 
24 25 10S 30W 3 
25 25 10S 40W 5 

26 25 10S 60W 5 
27 25 10S 70W 5 
28 25 10S 70W 6 
29 25 10S 80W 3 
30 25 20S 10W 5 

31 25 20S 40W 3 
32 25 20S 40W 5 
33 25 20S 60W 3 
34 25 20S 60W 5 
35 25 20S 90W 4 

197 

Depth or 
Level 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

36 25 30S 10W 1 
37 25 30S 40W 6 
38 25 3 OS 70W 2 
39 25 40S 80W 2 
40 25 ION 10E 5 

41 25 ION 10W 4 
42 25 ION 10W 5 
43 25 ION 20W 4  
44 25 ION 30W 6 
45 25 ION 55W 2 

46 25 2 ON 10W 6 
47 25 20N 20W 7 
48 25 20N 30W 5 
49 25 20N 80W 3 
50 25 20S 90W 5 

51 25 20S 90W 6 
52 25 20S 80W 3 
53 25 20S 80W 4 
54 25 30S 10E 2 
55 25 30S 10W 5 

56 25 3 OS 30W 3 
57 25 30S 40W 2 
58 25 30S 40W 3 
59 25 30S 40W 5 
60 25 30S 50W 6 

61 25 30S 90W 3 
62 25 3 OS 90W 7 
63 25 30S 100W 2 
64 25 40S 70W 3 
65 25 ION 10E 2 

66 25 ION 20E 2 
67 25 ION 10W 3 
68 25 ION 10W 6 
69 25 ION 10W 8 
70 25 ION 10W 9 

71 25 ION 10W 2 
72 25 ION 20W 3 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

73 25 ION 20W 6 
74 25 10N 30W 2 
75 25 10N 55W 4 

76 25 10N 60W 6 
77 25 ION 80W 2 
78 25 ION 70W 3 
79 25 ION 70W 6 
80 25 2 ON 10W 8 

81 25 20N 30W 2 
82 25 2 ON 40W 1 
83 25 2 ON 60W 4 
84 25 2 ON 60W 5 
85 25 2 ON 60W 6 

86 25 2 ON 70W 2 
87 25 2 ON 70W 2 
88 25 20N 80W 2 
89 PC 1170S 30W 600 
90 PC 1170S 30W 1000 

91 PC 1170S 30W 800 
92 PC 1170S 30W 1200 
93 PC 1170S 50W 400 
94 PC 1170S 50W 600 
95 PC 1170S 50W 800 

96 11 75S 60W 600 
97 11 ION 10E 1130 
98 11 ION 10E 700 
99 11 29S 5W 400 
100 11 210N OOE 400 

101 11 230N 20E 800 
102 11 110N 50W 200 
103 11 IION 50W 400 
104 11 2 ON 70W 
105 11 130N 70W 400 

106 11 130N 80W 450 
107 11 ION 40E 700 
108 11 ION 50E 00 
109 11 ION 50E 400 
110 11 ION 50E 400 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

111 11 ION 30W 1100 
112 11 10N 40W 600 
113 11 12N 70W 400 
114 11 20N 20E 600 
115 11 20N 20E 900 

116 PC 1170S 50W 1200 
117 PC 1170S 50W 1000 
118 PC 1170S 60W 400 
119 PC 1150S 00E 200 
120 PC 1150S 10E 200 

121 PC 1150S 10E 600 
122 PC 1150S 10E 1000 
123 PC 1150S 10E 1200 
124 PC 1150S 10E 1400 
125 PC 1150S 10E 1600 

126 PC 1150S 10E 1800 
127 PC 1150S 10E 2400 
128 PC 1150S 170E 400 
129 PC 1150S 170E 400 
130 PC 1130S 20W 1000 

131 PC 1130S 20W 1200 
132 PC 1130S 280W 400 
133 PC 1130S 30W 200 
134 PC 1150S 30W 400 
135 PC 1130S 30W 600 

136 PC 1130S 30W 1000 
137 PC 1130S 30W 1200 
138 PC 1130S 50W 200 
139 PC 1130S 50W 400 
140 PC 1130S 50W 1000 

141 PC 1130S 50W 600 
142 PC 1130S 50W 2800 
143 PC 1170S 00E 200 
144 PC 1170S 00E 400 
145 PC 1170S 10E 400 

146 PC 1170S 10E 600 
147 PC 1170S 10E 800 
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Grid Designation Depth or 
Case No, Site Area (in cm) Level 

148 PC 1170S 10E 1000 
149 PC 1170S 10E 1200 
150 PC 1170S 10E 1600 

151 PC 1170S 20E 800 
152 PC 1170S 30E 200 
153 PC 1170S 30E 800 
154 PC 1170S 30E 1000 
155 PC 1170S 30E 1200 

156 PC 1170S 30E 1400 
157 PC 1170S 170E 800 
158 PC 1170S 210E 00 
159 PC 1170S 10W 200 
160 PC 1170S 10W 400 

161 PC 1170S 10W 800 
162 PC 1170S 10W 800 
163 PC 1170S 10W 1000 
164 PC 1170S 10W 1200 
165 PC 1170S 30W 200 

166 PC 1170S 30W 600 
167 PC 1170S 30W 800 
168 PC 1150S 170E 600 
169 PC 1150S 20E 200 
170 PC 1150S 20E 400 

171 PC 1150S 20E 1000 
172 PC 1150S 20E 1810 
173 PC 1150S 30E 400 
174 PC 1150S 30E 600 
175 PC 1150S 30E 1200 

176 25 2 ON 90W 5 
177 25 100N 50W 5 
178 29 12S 193W 200 
179 29 16S 165W 200 
180 29 19S 185W 400 

181 29 20S 185W 600 
182 29 24S 86W 400 
183 29 24S 108W 200 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

184 29 24S 155W 200 
185 29 24S 222W 600 

186 29 27S 140W 1200 
187 29 28S 4W 800 
188 29 28S 190W 1400 
189 29 32S 40W 1100 
190 29 32S 222W 400 

191 29 34S 185W 200 
192 29 35S 183W 200 
193 29 35S 200W 400 
194 29 36S 135W 200 
195 29 36S 108W 200 

196 29 38S 1 9 0 W  1200 
197 29 45S 197W 1300 
198 29 48S HOW 250 
199 29 48S HOW 600 
200 29 48S 150W 1000 

201 29 48S 155W 400 
202 29 48S HOW 600 
203 29 48S 155W 200 
204 29 54S 160W 1600 
205 29 54S 160W 700 

206 29 55S 117W 400 
207 29 19S 74W 400 
208 29 38S 190W 1400 
209 29 48S 14W 1200 
210 29 47S HOW 1400 

211 29 47S 188W 1400 
212 29 54S 170W 1000 
213 29 190W 280S 160 
214 29 5N 2W 300 
215 29 15N 82W 600 

216 29 5S 81W 200 
217 29 5S 108W 400 
218 29 3S 135W 200 
219 29 10S 135W 300 
220 29 12S 135W 200 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

221 29 10S 135W 400 
222 29 10S 160W 200 
223 29 12S 135W 200 
224 29 25N 160W 400 
225 29 54S 170W 1200 

226 29 54S 170W 1400 
22 7 29 54S 170W 1600 
228 29 58S 190W 800 
229 29 7S 185W 600 
230 29 7S 187W 300 

231 29 120S 210W 1000 
232 29 10N 160W 200 
233 29 10N 185W 200 
234 29 22N 135W 200 
235 29 58S 200W 400 

236 29 58S 180W 800 
237 29 58S 190W 1000 
238 29 7S 74W 100 
239 29 7S 76W 100 
240 29 7S 197W 100 

241 29 7S 190W 600 
242 29 110S 210W 800 
243 29 110S 210W 1000 
244 29 120S 210W 600 
245 29 120S 210W 800 

246 29 120S 220W 600 
247 29 120S 220W 1000 
248 29 12S 135W 200 
249 29 15N 49W 200 
250 29 ION 100W 200 

251 29 ION 20W 400 
252 29 ION 135W 200 
253 29 2 ON 80E 00 
254 01 1C 950 
255 01 4C 200 

256 01 8C 200 
257 01 9C 400 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

258 01 10C 400 
259 01 1C 400 
260 01 1C 600 

261 01 1C 800 
262 01 3C 200 
263 01 9C 200 
264 CI 30S 50E 480 
265 CI 10S 20E 710 

266 CI 10S 30E 
267 CI 40S 14W 420 
268 CI 30S 40E 
269 CI 40S 20E 
270 CI 40S low 

271 CI 10N 10E 
272 CI 
273 CI 10S 10E 200 
274 CI 4 OS 1 0 E  660 
275 CI 20N 10E 220 

276 CI 40S 40E 100 
277 CI 40S 60E 
278 CI 10S 30E 580 
279 15 10S 140W 1 
280 15 20S 130W 1 

281 15 20S 10E 4 
282 15 70S 185E 3 
283 15 150S 10W 3 
284 15 150S 60W 4 
285 15 150S 70W 8 

286 15 160S 200W 2 
287 15 160S 200W 3 
288 15 2 ON 20E 1 
289 15 20N 190E 3 
290 15 IION 70W 2 

291 15 150N 10E 3 
292 15 165S 210W 3 
293 AA 150S 30W 200 
294 AA 300S 100E 800 
295 AA 340S 90W 600 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

296 AA 360S 90W 400 
297 AA 340S 90W 800 
298 AA ION 30E 00 
299 AA ION 50E 00 
300 AA 10N 50E 200 

301 AA 90S 10W 600 
302 ER 1 800 
303 ER 2 
304 ER 3 00 
305 ER 3 1000 

306 ER 3 2200 
307 ER 4 800 
308 ER 4 1000 
309 ER 4 1600 
310 ER 6 1000 

311 ER 8 400 
312 ER 8 600 
313 ER 8 800 
314 ER 9 200 
315 04 980 600 

316 04 980 800 
317 04 980 1000 
318 04 990 800 
319 04 1050 700 
320 04 1060 600 

321 04 1060 800 
322 04 1070 600 
323 04 1070 800 
324 04 1130 1100 
325 AA 00 

326 AA 10S 25E 200 
327 AA 10S 50E 00 
328 AA 10S 10W 200 
329 AA 10S 10W 400 
330 AA 10S 10W 800 

331 11 9 ON 10W 200 
332 11 25N 50W 800 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

333 1 1  40N 10E 800 
334 11 40N 10E 1200 
335 11 40N 10E 1300 

336 AA 10S 20W 800 
337 AA 10S 30W 200 
338 24 170N 69E 00 
339 24 170N 10W 400 
340 24 17 ON 20W 600 

341 24 135N 10W 200 
342 24 205N 10W 200 
343 24 214N 60E 00 
344 24 2 2 ON 60E 1000 
345 24 220N 60E 1180 

346 24 224N 60E 500 
347 24 224N 00E 1000 
348 24 225N 10W 200 
349 24 188N 25E 2 
350 24 209N 60E 160 

351 24 209N 60E 900 
352 24 209N 60E 1100 
353 24 23 6N 59E 600 
354 24 23 6N 25E 1000 
355 24 236N 60E 800 

356 24 23 6N 65E 1170 
357 24 236N 65E 1700 
358 24 130E 130E 400 
359 24 23 6N 130E 200 
360 2 4  23 6N 130E 600 

361 2 4  23 6N 130E 800 
362 2 4  23 6N 130E 1000 
363 2 4  23 6N 130E 1200 
364 2 4  236N 130E 1400 
365 2 4  236N 130E 800 

366 2 4  245N 62E 1000 
367 2 4  256N 40E 60 
368 24 256N 59E 800 
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Table B-2. Initial Case Set—Continued 

Grid Designation Depth or 
Case No. Site Area (in cm) Level 

369 24 256N 130E 200 
370 24 306N 20E 2 

371 24 208N 60E 2 
372 24 2 ION 25E 3 
373 24 236N 25E 2 
374 24 236N 25E 3 
375 24 23 6N 65E 1 

376 24 246N 25E 1 
377 24 246N 25E 3 
378 24 256N 30E 2 
379 24 266N 30E 2 
380 24 276N 20E 1 

381 24 27 6N 30E 2 
382 24 296N 20E 2 
383 AA 10S 10E 400 
384 AA 10S 10E 400 
385 AA 20S 20E 200 

386 AA 30S 30W 600 
387 AA 30S 30W 800 
388 AA 50S 10W 00 
389 AA 70S 10W 200 
390 AA 90S 10E 200 

391 AA 90S 10E 300 
392 AA 90S 10W 400 
393 AA 90S 10W 800 
394 AA 90S 10W 1000 
395 AA 90S 10W 1600 

396 AA 90S 15W 600 
397 AA 90S 30W 400 
398 04 1070 1000 
399 04 1080 400 
400 04 1085 600 

401 04 1120A 600 
402 04 1140 600 
403 04 1150 600 
404 04 1150 800 
405 04 1150 1100 
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Table B-2. Initial Case Set—Continued 

Grid Designation Depth or 
Case No. Site Area (in cm) Level 

406 04 1160 800 
407 04 1160 1000 
408 04 1200 800 
409 04 1200 800 
410 04 1210 800 

411 04 1210 1200 
412 04 1210 1400 
413 04 1220 900 
414 04 1220 1300 
415 04 1220 1600 

416 04 1220 1000 
417 04 1220 1200 
418 04 1225 1000 
419 04 1225 1200 
420 04 1230 600 

421 04 1240B 600 
422 04 1320 600 
423 04 1315A 100 
424 ER 9 200 
425 04 1320 200 

426 04 1320 1000 
427 04 1320 1200 
428 04 1320 1300 
429 04 1320 1700 
430 04 1330 500 

431 04 1330 1200 
432 04 1330 1400 
433 04 1330 1600 
434 04 1330 1700 
435 04 1330 1900 

436 04 1340 800 
437 04 1340 1000 
438 04 1340 1200 
439 04 1340 1400 
440 04 1350B 200 

441 04 1350B 900 
442 04 1350A 1000 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

443 04 1350 1100 
444 04 1350 3400 
445 04 1350 1500 

446 04 1350 1700 
447 04 1350 2200 
448 04 1350 2600 
449 04 1350 2900 
450 04 1350 3600 

451 04 1360 1600 
452 04 1390 1000 
453 04 1390 1200 
454 04 1395 1300 
455 04 1410 800 

456 04 1410 1000 
457 04 1400 1200 
458 04 141 OA 1400 
459 04 1400 1400 
460 04 1400 1700 

461 04 1710A 1600 
462 04 1400 
463 04 1950 
464 04 1350 2200 
465 04 2650 

466 04 171 OA 1000 
467 04 1710A 1200 
468 04 1530 1450 
469 04 1520 1200 
470 04 1560 800 

471 04 1560 1000 
472 04 1560A 700 
473 04 1620 
474 04 1640 800 
475 04 1650 800 

476 04 1650 1000 
477 04 1660 600 
478 04 1660 700 
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Table B-2. Initial Case Set—Continued 

Grid Designation Depth or 
Case No. Site Area (in cm) Level 

479 04 1660 900 
480 04 1690 300 

481 04 1690 900 
482 04 171 OA 1000 
483 04 171 OA 1200 
484 04 
485 04 1400 

486 11 700 
487 11 IF 700 
488 11 IF 2 
489 11 IF 950 
490 11 IF 1000 

491 11 IF 1400 
492 11 IF 1600 
493 11 IF 1 
494 11 IF 480 
495 11 IF 700 

496 11 IF 1600 
497 11 3F 5 
498 11 10S 20E 1450 
499 11 10S 30W 700 
500 11 20S 00E 600 

501 11 20S 10E 650 
502 11 20S 50W 800 
503 11 20S 70W 400 
504 11 20S 70W 600 
505 11 20S 70W 700 

506 11 30S 10E 400 
507 11 30S 15E 450 
508 11 30S 30E 600 
509 11 30S 20W 500 
510 11 3 OS 5W 40 

511 11 50S 25W 500 
512 11 2 ON 20E 1100 
513 11 2 ON 20E 1200 
514 11 .2 ON 20E 1300 
515 11 20N 20E 1650 



Table B-2. Initial Case Set—Continued 

Case No. Site Area 
Grid Designation 

(in cm) 
Depth or 

Level 

516 11 20N 20E 1450 
517 11 2 ON 50E 300 
518 11 2 ON 20W 300 
519 11 2 ON 60W 600 
520 11 2 ON 60W 800 

521 11 2 ON 50W 800 
522 11 25N 50W 800 
523 11 3 ON 40W 400 
524 11 3 ON 40W 700 
525 11 3 ON 30W 900 

526 11 3 ON 40W 1100 
527 11 45N 50W 500 
528 11 50N 50W 400 
529 11 6 ON 10E 200 
530 11 60N 10E 400 

531 11 7 ON 50W 400 
532 11 7 ON 70W 400 
533 11 80N 20E 500 
534 11 8 ON 10W 400 
535 11 80N 30W 400 

536 11 8 ON 30W 200 
537 PC 625S 00E 2850 
538 PC 625S 00E 3600 
539 PC 635S 00E 1600 
540 PC 630N 410E 600 

541 PC 650S 00E 600 
542 PC 650S 00E 200 
543 PC 665S 200W 1000 
544 PC 670S 260W 00 
545 PC 885S 00E 2600 

546 PC 91 OS 00E 2620 
547 PC 115S 395E 2600 
548 PC 165S 395E 2200 
549 PC 165S 395E 2000 
550 PC 1190S 10E 180 

551 PC 1190S OOE 360 
552 PC 1190S 00E 400 
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Table B-2. Initial Case Set—Continued 

Grid Designation Depth or 
Case No. Site Area (in cm) Level 

553 PC 1190S 10E 500 
554 PC 1190S 10E 600 
555 PC 1190S 10E 700 

556 PC 1190S 10E 800 
557 PC 1190S 10E 1000 
558 PC 1190S 10E 1400 
559 PC 1190S 10E 200 
560 PC 1190S 10E 400 

561 PC 1190S 10E 600 
562 PC 1190S 10E 1400 
563 PC 1190S 170E 300 
564 PC 1190S 170E 600 
565 PC 1190S 30E 660 

566 PC 1190S 30E 290 
567 PC 1190S 30E 400 
568 PC 1190S 30E 600 
569 PC 1190S 30E 800 
570 PC 1190S 30E 1000 

571 PC 1190S 30E 1200 
572 PC 1190S 30E 1400 
573 PC 1190S 30E 200 
574 PC 1190S 50E 490 
575 PC 1190S 50E 1000 

576 PC 1190S 10W 00 
577 PC 1190S 10W 600 
578 PC 1190S 10W 800 
579 PC 1190S 10W 1000 
580 PC 1190S 10W 1200 

581 PC 1190S 10W 1400 
582 PC 1190S 10E 
583 PC 1190S 200 
584 PC 1190S 50E 1400 
585 PC 1210S 10E 

586 PC 1210S 00E 200 
587 PC 121 OS 00E 400 
588 PC 1210S 10E 500 
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Table B-2. Initial Case Set—Continued 

Grid Designation Depth or 
Case No. Site Area (in cm) Level 

589 PC 1210S 10E 600 
590 PC 121 OS 30E 200 

591 PC 121 OS 30E 400 
592 PC 121 OS 30E 600 
593 PC 1210S 00E 700 
594 PC 121 OS 00E 800 
595 PC 121 OS 10E 900 

596 PC 1210S 10E 1000 
597 PC 121 OS 10E 1400 
598 PC 1210S 20E 1000 
599 PC 1210S 30E 800 
600 PC 1210S 30E 1000 

601 PC 121 OS 30E 1300 
602 PC 121 OS 30E 1400 
603 PC 1210S 10W 500 
604 PC 1210S 10W 760 
605 PC 1210S 10W 1400 

606 PC 1210S 10W 800 
607 PC 1230S 00E 00 
608 PC 1230S 00E 360 
609 PC 1230S 10E 200 
610 PC 1230S 10E 800 

611 PC 1230S 10E 1000 
612 PC 1230S 10E 1200 
613 PC 1230S 10E 1400 
614 PC 1230S 30E 200 
615 PC 1230S 30E 400 

616 PC 1230S 30E 600 
617 PC 1230S 30E 800 
618 PC 121 OS 30E 520 
619 PC 1230S 360 
620 PC 1230S 30E 1000 

621 PC 1230S 10W 520 
622 PC 1230S 10W 800 
623 PC 1230S 10W 1000 
624 PC 1240S 00E 900 
625 PC 1250S 00E 200 
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Table B-2. Initial Case Set—Continued 

Grid Designation Depth or 
Case No. Site Area (in cm) Level 

626 PC 1250S 00E 800 
627 PC 1250S 10E 200 
628 PC 1250S 10E 410 
629 PC 1250S 30E 210 
630 PC 1250S 30E 360 

631 PC 1250S 30E 600 
632 PC 1250S 20W 200 
633 PC 1250S 20W 600 
634 PC 1250S 10W 400 
635 PC 1250S 10W 600 

636 PC 1250S 10W 800 
637 PC 1250S 350W 200 
638 PC 1270S 00E 200 
639 PC 1270S 10E 200 
640 PC 1270S 30E 200 

641 PC 1270S 30E 400 
642 PC 1270S 50E 200 
643 PC 1270S 10W 300 
644 PC 1270S 30W 300 
645 PC 1270S 30W 400 

646 PC 1270S 170W 400 
647 PC 1170S 00E 200 
648 PC 1170S 10E 400 
649 PC 1170S 10E 600 
650 PC 1170S 10E 800 

651 PC 1170S 10E 1000 
652 PC 1170S 10E 1200 
653 PC 1170S 10W 260 
654 PC 190S 290W 1 
655 PC 1170S 10E 1480 

656 PC 1170S 10E 1600 
657 PC 1170S 20E 800 
658 PC 1170S 30E 100 
659 PC 1170S 30E 660 
660 PC 1170S 30E 1000 

661 PC 117 OS 30E 1200 
662 PC 1170S 170E 800 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

663 PC 1170S 210E 00 
664 PC 1170S 10W 00 
665 PC 1170S 10W 200 

666 PC 1170S 10W 400 
667 PC 1170S 10W 600 
668 PC 1170S 10W 800 
669 PC 1170S low 1000 
670 PC 1170S low 1200 

671 PC 1170S 30W 200 
672 PC 1150S 30W 600 
673 PC 1150S 30W 800 
674 PC 1150S 30W 1000 
675 PC 1150S 50W 400 

676 PC 1150S 50W 600 
677 PC 1150S 50W 1000 
678 PC 1150S 50W 1200 
679 PC 1150S 70W 200 
680 PC 1150S 90W 200 

681 PC 1150S 90W 400 
682 PC " 1150S 100W 400 
683 PC 1150S 90W 400 
684 PC 1090S 00E 200 
685 PC 1090S 10E 400 

686 PC 1090S 10E 800 
687 PC 1090S 10W 400 
688 PC 1090S 10W 600 
689 PC 1090S 10W 800 
690 PC 1090S 10W 1000 

691 PC 1110S 10E 200 
692 PC 1110S 10E 400 
693 PC 1110S 10E 600 
694 PC 1110S 10E 800 
695 PC 1110S 10E 1050 

696 PC 1110S 170E 800 
697 PC 1110S 170E 1100 
698 PC 111 OS 170E 1300 
699 PC 1110S 190E 200 
700 PC 1110S 190E 800 
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Table B-2. Initial Case Set—Continued 

Grid Designation Depth or 
Case No. Site Area (in cm) Level 

701 PC 1110S low 400 
702 PC 1110S 30E 600 
703 PC 1110S 10W 800 
704 PC 1110S 30E 1000 
705 PC 1110S 30E 1400 

706 PC 1120S 10E 900 
707 PC 1130S 00E 200 
708 PC 1130S 10E 200 
709 PC 1130S 10E 600 
710 PC 1130S 10E 800 

711 PC 1130S 10E 1400 
712 PC 1130S 10E 1600 
713 PC 1130S 10E 1000 
714 PC 1130S 10E 1200 
715 PC 1130S 10E 1400 

716 PC 1130S 30E 200 
717 PC 1130S 30E 400 
718 PC 1130S 30E 600 
719 PC 1130S 30E 800 
720 PC 1130S 30E 1000 

721 PC 113 OS 30E 1400 
722 PC 1130S 30E 1200 
723 PC 1130S 20E 1400 
724 PC 1130S 190E 1400 
725 PC 1130S 10W 600 

726 PC 1130S 10W 800 
727 PC 1130S 10W 1600 
728 PC 1130S 10W 1400 
729 PC 1130S 10W 1000 
730 PC 1130S 20W 1200 

731 PC 1130S 20 W 1000 
732 PC 1130S 10W 
733 PC 1170S 30W 1000 
734 PC 1170S 30W 1200 
735 PC 1170S 50W 400 

736 PC 1170S 50W 600 
737 PC 1170S 50W 800 
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Table B-2. Initial Case Set—Continued 

Grid Designation Depth or 
Case No. Site Area (in cm) Level 

738 PC 1170S 50W 1000 
739 PC 1170S 50W 1200 
740 PC 1170S 60W 400 

741 PC 1320S 210W 200 
742 PC 1320S 280W 400 
743 PC 1320S 315W 400 
744 PC 1320S 300W 400 
745 PC 1320S 320W 200 

746 PC 1320S 320W 400 
747 PC 1320S 360W 200 
748 PC 1320S 340W 200 
749 PC 1320S 360W 400 
750 PC 1320S 380W 400 

751 PC 1320S 380W 600 
752 PC 1320S 380W 800 
753 PC 1320S 380W 1200 
754 PC 1320S 400W 200 
755 PC 1320S 420W 200 

756 PC 1360S 460W 200 
757 PC 1340S 280W 400 
758 PC 1340S 280W 600 
759 PC 1340S 300W 400 
760 PC 1340S 320W 200 

761 PC 1340S 320W 400 
762 PC 1340S 340W 200 
763 PC 1320S 320W 400 
764 PC 1320S 360W 400 
765 PC 1320S 440W 

766 PC 1320S 440W 1440 
767 PC 1330S 400W 1450 
768 PC 1340S 320W 400 
769 PC 1340S 320W 800 
770 PC 1340S 320W 200 

771 PC 1280S 360W 600 
772 PC 1300S 280W 00 
773 PC 1300S 300W 00 
774 PC 1300S 300W 400 
775 PC 1300S 300W 600 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

776 PC 1300S 320W 00 
777 PC 1300S 320W 400 
778 PC 1300S 330W 200 
779 PC 1300S 340W 00 
780 PC 1300S 360W 200 

781 PC 1300S 380W 400 
782 PC 1300S 440W 200 
783 PC 1300S 440W 600 
784 PC 1350S 330W 400 
785 PC 1350S 350W 200 

786 PC 1350S 3 SOW 400 
787 PC 1360S 300W 200 
788 PC 1360S 320W 400 
789 PC 1360S 340W 200 
790 PC 1360S 340W 400 

791 PC 1360S 360W 00 
792 PC 1360S 360W 200 
793 PC 1360S 360W 400 
794 PC 1360S 360W 800 
795 PC 1360S 380W 200 

796 PC 1360S 380W 400 
797 PC 1360S 380W 800 
798 PC 1360S 400W 200 
799 PC 1350S 420W 00 
800 PC 1360S 420W 400 

801 PC 00 
802 PC 1350S 350W 600 
803 PC 1360S 380W 200 
804 PC 1340S 360W 
805 PC 1340S 380W 1200 

806 PC 1340S 340W 800 
807 PC 1340S 360W 400 
808 PC 1340S 380W 00 
809 PC 1340S 380W 200 
810 PC 1340S 380W 400 

811 PC 1340S 380W 600 
812 PC 1340S 380W 800 
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Grid Designation Depth or 
Case No. Site Area (in cm) Level 

813 PC 1340S 400W 200 
814 PC 1340S 440W 200 
815 PC 1340S 440W 1400 

816 PC 1340S 460W 200 
817 PC 1340S 460W 400 
818 PC 1340S 480W 400 
819 PC 1120S 280W 400 
820 PC 1120S 300W 400 

821 PC 1180S 300W 200 
822 PC 1100S 320W 400 
823 PC 1220S 280W 400 
824 PC 1220S 290W 400 
825 PC 1220S 480W 400 

826 PC 1230S 310W 200 
827 PC 1150S 10W 200 
828 PC 1150S 10W 600 
829 PC 1150S 10W 1000 
830 PC 1150S 30W 200 

831 PC 1150S 30W 400 
832 PC 1380S 420W 400 
833 PC 1380S 440W 200 
834 PC 1380S 460W 200 
835 PC 1390S 380W 1000 

836 PC 1390S 140W 400 
837 PC 1400S 460W 400 
838 PC 1360S 460W 700 
839 PC 1380S 380W 1200 
840 PC 10S 10E 5 

841 PC 200S 00E 1 
842 PC 230S 00E 1600 
843 PC 235S 00E 2 
844 PC 240S 10W 1 
845 PC 209N 60E 1100 

846 PC 150S 210W 6 
847 PC 2 ON 30W 7 
848 PC 615N 425E 800 
849 PC 846N 240W 00 
850 PC 1030N 150W 00 
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Table B-2. Initial Case Set—Continued 

Case No. Site Area 
Grid Designation 

(in cm) 
Depth or 

Level 

851 PC 1170N 90E 800 
852 PC 1170N 210E 2000 
853 PC 1150N 210E 00 
854 PC 1150N 30W 200 
855 PC 1170N 170E 00 

856 PC 1170N 190E 600 
857 PC 1170N 240E 800 
858 PC 385S 00E 00 
859 PC 555S 00E 1200 
860 PC 39 5S 00E 00 

861 PC 610S 155E 1400 
862 PC 615S 305E 800 
863 PC 610S 515E 1400 
864 PC 1230S 30E 200 
865 PC 1240S 290W 400 

866 PC 1260S 300W 00 
867 PC 1260S 300W 400 
868 PC 1260S 320W 400 
869 PC 1260S 340W 00 
870 PC 1260S 380W 00 

871 PC 1260S 360W 400 
872 PC 1270S 310W 200 
873 PC 1280S 280W 200 
874 PC 1280S 300W 400 
875 PC 1280S 320W 400 

876 PC 1280S 340W 400 
877 PC 1280S 360W 400 
878 PC 1280S 360W 400 
879 PC 1350S 360W 1400 
880 PC 1350S 400W 400 

881 PC 1350S 44 0W 400 
882 PC 1340S 460W 500 
883 PC 1360S 440W 200 
884 PC 1360S 440W 400 
885 PC 1360S 460W 200 

886 PC 1360S 460W 400 
887 PC 1360S 460W 600 
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Grid Designat ion Depth  or  
Case  No.  Si te  Area  ( in  cm) Level  

888 PC 1360S 460W 800 
889 PC 1360S 47 0W 400 
890 PC 1360S 480W 400 

891 PC 1360S 480W 600 
892 PC 1370S 340W 600 
893 PC 1370S 350W 00 
894 PC 1370S 350W 600 
895 PC 1370S 380W 600 

896 PC 1370S 410W 400 
897 PC 1370S 440W 600 
898 PC 1380S 340W 400 
899 PC 1380S 350W 600 
900 PC 1380S 360W 200 

901 PC 1380S 380W 500 
902 PC 1380S 400W 500 
903 PC 1380S 400W 800 
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Variable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

1  1 ,429 26.8  2 .591 9 .177 
2 641 58.1  2 .940 11.946 
3  1 ,032 41.8  2 .591 9 .177 
4  894 49.8  4 .089 29.373 
5  120 90.0  4 .136 20.400 

6  61 93.8  4 .243 18.890 
7 491 84.7  4 .807 31.039 
8  168 86.7  6 .998 81.515 
9  450 69.7  4 .521 31.828 

10 175 84.7  7 .448 94.432 

11 16 98.7  14.296 279.792 
12 2 ,651 38.2  3 .253 14.714 
13 129 96.5  21.115 481.359 
14 30 98.9  28.777 847.688 
15 2 ,237 39.4  3 .192 15.380 

16 175 88.5  20.208 493.643 
17 15 99.3  14.540 218.780 
18 4  99.6  14.993 221.004 
19 69 03.6  11.816 220.580 
20 2 ,660 38.9  3 .228 14.885 

21 5  99.4  29.882 891.064 
22 3  99.7  17.272 296.337 
23 5  99.4  13.334 175.806 
24 22 97.7  6 .950 51.771 
25 15 98.3  7 .569 55.284 

26 15 99.3  28.023 815.787 
27 6  99.4  15.852 277.819 
28 2  99.8  21.190 447.002 
29 27 97.3  10.643 163.586 
30 49 94.8  4 .443 20.072 

31 14 99.4  28.414 831.423 
32 6  99.3  12.152 145.673 
33 26 97.2  6 .261 41.374 
34 6  99.3  12.152 145.673 
35 2  99.8  21.190 447.002 

36 6  99.4  14.852 227.819 
37 5  99.4  13.334 175.806 
38 20 97.9  7 .377 58.786 
39 19 98.0  7 .619 62.935 
40 6  99.3  12.252 145.673 
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Table B-3. Distributional Data on Full Variable Set—Continued 

Variable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

41 25 97.6  7 .292 58.392 
42 63 93.5  4 .025 16.713 
43 147 88.3  24.738 689.766 
44 105 89.4  3 .06 9 .226 
45 24 98.3  22.794 598.566 

46 54 96.5  14.838 280.767 
47 251 81.3  12.119 229.950 
48 16 98.0  14.528 257.455 
49 6  99.3  12.152 145.673 
50 6  99.3  12.152 145.673 

51 6  99.3  12.152 145.673 
52 14 98.5  7 .848 59.587 
53 14 98.6  9 .237 94.197 
54 38 97.5  19.324 465.884 
55 41 95.8  5 .232 29.326 

56 190 83.1  3 .406 15.918 
57 107 95.9  29.677 885.328 
58 36 98.6  28.357 829 .695 
59 1 ,005 54.6  11.372 202.950 
60 364 78.4  9 .891 124.840 

61 61 98.7  18.812 365.838 
62 25 99.6  29.748 887.954 
63 22 97.7  6 .950 51.771 
64 4  99.6  14.993 221.004 
65 4  99.6  14.993 221.004 

66 10 99.1  15.889 306.747 
67 7  99.2  11.232 124.151 
68 10 98.9  9 .349 85.411 
69 17 98.2  8 .170 72.930 
70 5  99.6  17.775 345.815 

71 2  99.8  21.190 447.002 
72 1  99.9  30.017 899.001 
73 1  99.9  30.017 899.001 
74 5  99.4  13.334 175.806 
75 7  99.2  11.232 124.151 

76 4  99.6  14.993 221.004 
77 92 93.4  8 .925 101.155 
78 1  99.9  30.017 899.001 
79 3  99.7  17.272 296.337 
80 2  99.8  21.190 447.002 



224 

Table B-3. Distributional Data on Full Variable Set—Continued 

Variable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

81 8  99.1  12.320 160.989 
82 5  99.4  14.823 225.705 
83 251 88.8  3 .780 16.066 
84 591 77.9  4 .221 25.380 
85 618 76.9  4 .642 32.658 

86 139 93.4  7 .178 16.006 
87 3  99.7  18.852 363.365 
88 24 98.8  10.187 115.254 
89 349 82.6  4 .098 30.447 
90 64 97.2  23.088 618.409 

91 130 92.9  4 .025 16.845 
92 230 89.9  4 .203 20.933 
93 
Q A 

50 97.1  5 .706 31.373 

95 1 99.9  30.107 899.001 

96 11 99.3  12.692 161.073 
97 3  99.8  24.142 609.850 
98 18 98.8  9 .815 97.493 
99 7  99.7  22.743 554.876 

100 

101 . _ _ _ • — — — _ _ _ 

102 
103 
104 — _ — 
105 

106 425 66.3  2 .340 8 .019 
107 49 95.7  18.191 461.250 
108 282 78.4  4 .842 38.784 
109 17 99.1  27.314 785.855 
110 199 84.4  4 .190 22.711 

111 37 98.0  28.280 828.107 
112 6  99.3  12.152 145.673 
113 7  99.3  14.374 229.707 
114 2  99.8  21.190 447.002 
115 31 97.3  9 .357 114.303 

116 _ _ _  _ 
117 _ _ _ 
118 — — -
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Table B-3. Distributional Data on Full Variable Set—Continued 

Variable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

121 63 94.4  16.240 367.653 
122 167 86.3  16.334 351.815 
123 249 79.1  4 .510 39.720 
124 325 74.4  2 .597 8 .667 
125 44 95.5  4 .986 26.453 

126 6  99.3  12.152 145.673 
127 18 98.0  6 .873 45.243 
128 
129 
130 

131 4  99.6  14.933 221.004 
132 14 98.6  9 .237 94.197 
133 4  99.6  14.933 221.004 
134 
135 

136 298 77.0  4 .250 26.600 
137 89 92.1  4 .504 23.473 
138 12 98.7  8 .506 70.347 
139 7  99.2  11.232 124.151 
140 5  99.4  13.334 175.806 

141 7  99.4  19.816 450.336 
142 13 98.6  8 .158 64.553 
143 7  99.2  11.232 124.151 
144 50 96.0  9 .123 103.711 
145 7  99.2  11.232 124.151 

146 49 94.6  3 .938 13.505 
147 40 96.3  9 .894 144.090 
148 116 89.3  3 .460 13.176 
149 47 94.9  4 .317 18.167 
150 13 98.6  8 .158 64.553 

151 31 96.8  6 .003 38.871 
152 1  99.9  30.017 899.001 
153 26 97.1  5 .639 29.799 
154 2 99 .8  21.190 447.002 
155 0  100 

156 3  99.8  24.142 609.850 
157 5  99.4  13.334 175.806 
158 6  99.3  12.152 145.673 
159 1  99.9  30.017 899.001 
160 85 92.0  5 .636 48.866 
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Table B-3. Distributional Data on Full Variable Set—Continued 

Variable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

161 21 98.7  25.965 731.086 
1  Db 
163 
164 
165 

166 205 82.6  3 .798 20.100 
167 7  99.4  19.816 450.336 
168 5  99.4  13.334 175.806 
169 18 98.1  7 .882 67.615 
170 10 99.1  15.889 306.747 

171 7  99.2  11.232 124.151 
172 19 98.1  8 .274 75.675 
173 64 94.1  5 .407 35.246 
174 10 99.0  11.444 146.012 
175 

V 
6 99.6  21.634 552.837 

176 0  100 _. 

177 0  100 _ 
178 1  99.9  30.017 899.001 
179 2  99.8  21.190 447.002 
180 7  99.6  19.073 393.034 

181 _ __ _ 

182 
183 
184 
185 91 94.7  6 .020 39.821 

186 208 88.9  4 .990 30.305 
187 34 97.6  10.249 137.923 
188 259 89.3  6 .178 46.341 
189 11 99.7  19.009 379.914 
190 

191 245 87.3  4 .862 33.332 
192 77 96.1  6 .407 45.607 
193 946 61.3  2 .833 10.819 
194 163 90.0  4 .897 36.703 
195 12 98.9  11.114 136.575 

1 9 6  59 96.0  6 .460 48.586 
197 31 97.8  7 .360 54.664 
198 — _ — _ 
199 1  99.9  30.007 899.001 
200 18 98.3  10.759 143.070 
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Table B-3. Distributional Data on Full Variable Set—Continued 

Variable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

201 
202 
203 
204 
205 

64 
83 
29 

5  
5  

94.4  
94.2  
97.3  
99.6  
99.4  

4 .700 
9 .122 
7 .079 

17.775 
13.334 

22.793 
111.663 

54.177 
348.815 
175.806 

206 
207 
208 
209 
210 

7  
7  

32 
2  

43 

99.3  
99.2  
96.6  
99.8  
96.9  

14.374 
11.232 

5 .500 
21.190 
12.319 

229.707 
124.151 

31.202 
447.002 
182.237 

211 
212 
213 

99 93.7  5 .303 32.677 

214 
215 16 98.2  7 .316 51.518 

216 
217 
218 
219 
220 

75 
13 
40 

105 

92.8  
99.6  
95.7  
90.2  

6 .104 
28.800 

4 .782 
3 .676 

59.897 
847.542 

22.884 
15.275 

221 
222 
223 
224 
225 

42 
19 
10 
19 

6  

96.2  
98.0  
98.9  
98.1  
99.4  

5 .883 
7 .619 
9 .349 

10.211 
15.852 

36.715 
62.936 
85.411 

136.591 
277.819 

226 
227 
228 
229 
230 

2  
6  

12 
10 
13 

99.8  
99.4  
98.8  
98.9  
98.9  

21.190 
15.852 
10.187 

9 .394 
11.112 

447.002 
227.819 
115.254 

85.411 
132.985 

231 
232 
233 
234 
235 

5  
0  
1  
7  
3  

99.6  
100 

99.9  
99.2  
99.8  

17.775 

30.017 
11.232 
24.142 

345.815 

899.001 
124.151 
609.850 

236 
237 
238 
239 
240 

4  
0  
1  
4 
1  

99.7  
100 
99.9  
99.9  
99.9  

20.385 

30.017 
30.017 
30.017 

447.226 

899.001 
899.001 
899.001 
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Table B-3. Distributional Data on Full Variable Set—Continued 

Variable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

241 1  99.9  30.017 899.001 
242 217 81.2  3 .875 25.673 
243 5  99.6  17.775 345.815 
244 52 95.0  6 .499 59.663 
245 23 97.9  11.795 187.942 

246 17 98.8  14.201 234.199 
247 2  99.8  21.190 447.002 
248 2  99.8  21.190 447.002 
249 1  99.9  30.017 899.001 
250 6  99.4  15.852 277.819 

251 2  99.8  21.190 447.002 
252 9  99.0  9 .872 95.455 
253 0  100 
254 32 96.7  5 .879 37.181 
255 13 98.9  17.497 379.973 

256 139 88.3  3 .843 17.301 
257 182 90.8  4 .722 28.611 
258 601 74.0  3 .046 13.606 
259 141 92.9  6 .080 52.543 
260 124 92.6  4 .077 17.553 

261 19 99.1  25.513 706.534 
262 10 99.2  13.041 178.706 
263 91 94.1  4 .282 17.536 
264 1  99.9  30.017 899.001 
265 334 73.3  3 .511 20.512 

266 147 88.6  7 .895 94.534 
267 85 92.7  12.587 242.041 
268 1  99.9  30.017 899.001 
269 2  99.8  21.190 447.002 
270 80 92.3  3 .850 15.320 

271 31 97.2  7 .685 69.339 
272 10 99.0  11.444 146.012 
273 12 98.7  8 .506 70.347 
274 4  99.7  20.385 447.226 
275 0  100 

276 1  99.9  20.017 899.001 
277 5  99.6  17.775 345.815 
278 12 98.7  8 .506 70.347 
279 3  99.7  17.272 296.337 
280 0  100 — 



Table B-3. Distributional Data on Full Variable Set—Continued 
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Variable  Abs.  Freq.  % Nul l  Cases  .  Skewness  Kurtos is  

281 0  100 _ _ _ _ _ _ 

282 0  100 
283 1  99.9  30.017 899.001 
284 1  99.9  30.017 899.001 
285 32 96.7  5 .879 37.181 

286 11 98.8  8 .199 77.194 
287 1  99.9  30.017 899.001 
288 2 99 .8  21.190 447.002 
289 110 91.7  6 .274 54.928 
290 23 97.7  7 .302 58.595 

291 0  100 _ _ _ 

292 2 99 .8  21.190 447.002 
293 123 89.9  4 .274 22.035 
294 132 89.5  8 .458 117.109 
295 4  99.6  14.993 221.004 

296 250 77.4  2 .056 3 .919 
297 2  99.8  21.190 447.002 
298 4  99.6  15.933 221.004 
299 5  99.4  13.334 175.806 
300 10 98.9  9 .349 85.411 

301 2  99.8  21.190 447.002 
302 2 99 .8  21.190 447.002 
303 5  99.4  13.334 175.806 
304 1  99.9  30.017 899.001 
305 0  100 

306 2  99.8  21.190 447.002 
307 0  100 
308 1  99.9  30.017 899.001 
309 0  100 
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Table B-4. Reduced Case Set 

New Case  No.  Old Case  No.  

1  0 ,  2 ,  13,  29 
2  1 ,  3  ,  7 ,  10 
3  30,  14,  15,  16 
4  4 ,  8  ,  9 ,  17,  22 ,  26 
5  11 

6  21,  25,  31 
7  5 ,  6  ,  12 
8  18,  24,  27 
9  19,  20 

10 465,  466,  513 

11 467 
12 468 
13 469 
14 470,  471 
15 473,  474,  475 

16 472 
17 529,  551,  552,  554,  586,  587 
18 488,  582,  487 
19 477,  482,  489,  491,  492,  509,  510,  511,  579,  519 
20 514,  529,  582 

21 478,  480,  485,  493,  495,  497,  498,  499,  520,  544 
22 572,  576,  577 
23 479,  487,  496,  502,  505,  507,  515,  526,  530,  531,  

541,  545 
24 568,  573,  581,  583 ,  584 
25 500,  506,  507,  520,  522,  542 

26 569,  571,  575 
27 501,  503,  517,  521,  528,  543,  546,  547,  570 
28 504,  522,  534,  540 
29 550 
30 518,  535,  549 

31 424,  537,  538,  539,  553 
32 607,  638,  645,  646 
33 605,  608,  610 
34 592,  595,  599,  604,  614,  615,  618,  626,  627,  632,  

636,  639 
35 640,  641,  643,  644 
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Table B-4. Reduced Case Set—Continued 

New Case  No.  Old Case  No.  

36 555,  556,  563 
37 558,  591,  594,  629,  630,  631,  633,  658,  659,  603,  

6 1 2  
38 606 
39 634 
40 602,  616,  621,  635,  660 

41 559 
42 560,  567,  623,  625,  661 
43 561,  565,  624 
44 650,  651,  657 
45 647,  663,  680,  682,  689,  690,  694 

46 648,  671 
47 649,  655,  666,  673 
48 668,  674,  678,  681 
49 653,  656,  675,  679 
50 654,  669,  676 

51 677 
52 670 
53 682,  689,  690,  694 
54 683,  685,  687,  692,  693,  695,  696 
55 686,  688,  691 

56 684,  754,  807 
57 705,  737,  738,  779,  790,  791,  796,  799 
58 763,  782,  806 
59 756,  757,  788,  802,  811,  812,  813 
60 697,  706,  742,  781,  792,  797 

61 701,  708,  747,  767,  777,  786,  789,  803 
62 749,  751,  783 
63 698,  702,  704,  759,  761,  808 
64 753,  778 
65 800 

66 699,  739,  748,  758,  760,  780 
67 743,  750,  766,  784 
68 744,  752,  775,  809,  814 
69 815 
70 700,  740,  764,  793,  798 

71 755,  762,  783 
72 703,  707,  746,  776,  801,  804,  810 
73 741,  765 
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New Case  No.  Old Case  No.  

74 786 
75 794,  805 

76 795 
77 709,  710,  715,  722,  723,  824,  840,  841,  853 
78 714,  726,  729,  819,  821,  842,  851,  852,  861,  862,  

863,  866 
79 725,  734,  865 
80 816 

81 711,  732,  769,  824,  827 
82 713,  768,  820 
83 817,  864 
84 718 
85 736,  836,  849 

86 855,  857 
87 731,  774,  850 
88 839,  856,  860 
89 717,  727,  833 
90 720,  771 

91 719,  728,  770,  772,  773,  834 
92 735,  835 
93 33,  34,  42 
94 41,  43 
95 36,  45,  47 

96 44 
97 32,  38,  39,  46 
98 37 
99 901 

100 35 

101 40 
102 57 
103 180,  238 
104 181,  93,  124 
105 418,  421 ,  422,  361,  362,  365,  368,  397,  388,  380,  

445 

106 48,  50,  61 
107 175,  67,  273,  280,  296,  297,  305,  213,  218,  199,  

200,  256,  249,  259 
108 288,  268,  269 
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New Case  No.  Old Case  No.  

109 164,  223,  182,  239,  232,  188,  245,  76,  90,  100 
110 410 

111 103,  107,  126,  131,  416,  154,  142,  144,  149,  146 
112 415,  424 
113 155,  156,  157,  159 
114 425,  367,  369,  371,  330,  334,  337,  336,  343,  344 
115 359,  349,  351,  398,  402,  374,  376,  381 

116 403,  405,  392,  384,  387,  435 
117 345,  437,  452,  457,  458 
118 59 
119 170,  183,  250,  253,  260,  214,  264,  45,  244,  165,  

225,  183,  240,  193,  324,  198,  329 
120 80 

121 160,  161,  125,  136,  147,  47,  69,  77 ' ,  84 ,  104,  108 
151,  145 

122 274,  276,  281,  290,  306,  129 
123 411,  36,  408,  409,  208,  209 
124 271 
125 272,  270 

126 419,  420,  423 
127 414 
128 419,  420,  423 
129 163 
130 158,  162 

131 426,  427,  428,  429,  430,  363,  366,  370,  331,  332,  
333,  352,  335,  346,  350,  357,  373,  375 

132 353,  338,  339,  396,  399,  352 
133 406,  407 
134 377,  379,  382,  385 
135 389,  436,  448,  456 

136 438,  441,  442 
137 460 
138 461 
139 91,  70,  105,  120,  135 
140 434 

141 453,  454 
142 138 
143 277,  282,  291,  298,  314,  307,  215,  221,  201,  257,  

254,  261,  265 
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New Case No.  Old Case  No.  

144 248,  81 
145 166,  226,  184,  189,  246,  194,  325,  71,  78,  94,  85 

146 106,  109,  133,  152,  150,  148 
147 360,  364,  340 
148 372 
149 347,  391 
150 400 

151 439,  443,  447,  449,  451 
152 444,  446 
153 58 
154 176,  82,  167,  227,  185,  241,  241,  242,  174,  231,  

233,  191,  247,  195,  326,  73,  95,  86,  180,  238 
155 121,  111,  123,  116,  127,  139,  134,  112,  141 

156 362 
157 275,  278,  283,  292,  295 
158 285,  289,  37 
159 299,  315,  308,  262 
160 179,  237 

161 143,  153 
162 401 
163 358,  395 
164 383,  386 
165 440 

166 455 
167 32,  52 
168 279,  293,  284 
169 302,  318,  210,  320,  309,  216,  220 
170 202,  258,  251,  263,  266,  168,  228,  186,  243,  177,  

234,  190,  322,  197,  327 

171 74,  96,  87,  92,  113,  115,  117 
172 128,  140,  137 
173 459 
174 60 
175 286 

176 901 
177 303,  211,  319,  311,  217,  203,  255,  267 
178 169,  229,  187,  244,  178,  235,  192,  323,  196,  328,  

97,  88 
179 129 
180 242,  394,  463 
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New Case  No.  Old Case  No.  

181 49 
182 287 
183 118,  313 
184 294,  304,  300,  317,  312,  310,  204 
185 236,  75,  79,  98,  101,  172 

186 114,  122,  119,  130 
187 404,  431,  355,  356 
188 51,  53 
189 301,  316,  205,  173,  230 
190 897 

191 56 
192 35 
193 206,  252 
194 40 
195 66 

196 65 
197 207 
198 64 
199 62,  63 
200 222 

201 54 
202 55 
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Table B-5. Final Variable List 

Var.  No Seq.  No.  Name 

Var iables  1-8 ,  Par ts  Present  

1  1  Head 
2 2  Head + neck 
3  3  Thorax 
4  4  Abdomen 
5  5  1  arm 

6 6  2  arms 
7  7  1  leg  
8  8  2  leg  

Var iables  9-10,  Posi t ion 

9  9  Standing 
10 10 Seated 

Var iables  11-14,  Forminq Techniques  

12 11 Half - round 
15 12 Par ts  welded 
16 13 Par ts  tenoned 
20 14 Sol id  

Var iables  15-26,  Color  Groups  
15 Color  group 1  
16 Color  group 2 
17 Color  group 3  
18 Color  group 4  
19 Color  group 5  
20 Color  group 6  

21 Color  group 7  
22 Color  group 8  
23 Color  group 9  
24 Color  group 10 
25 Color  group 11 
26 Color  group 12 

Var iables  27-68,  Desiqn At t r ibutes  

83 27 Eye form 3  
84 28 Eye form 4 
85 29 Eye form 5  
86 30 Eye form 6  
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Table B-5. Final Variable List—Continued 

Var.  No.  Seq.  No.  Name 

88 31 Eye form 8  
90 32 Eye form 10 
92 33 Eye form 12 
93 34 Eye form 13 

106 35 Mouth form 1  

108 36 Mouth form 3  
110 37 Mouth form 5  
121 38 Nose form 1  
122 39 Nose form 2 
123 40 Nose form 3  

124 41 Nose form 4 
136 42 Turban type 1  
148 43 Turban type 13 
149* 44 Turban type 14 
166 45 Turban embel l i shment  

173* 46 Turban embel l i shment  
186 47 Turban but ton 2  
187* 48 Turban but ton 3  
188 49 Turban but ton 4  
191 50 Ear  ornament  1  

192* 51 Ear  ornament  2  
193 52 Ear  ornament  3  
194 53 Ear  ornament  4  
215* 54 Pregnancy 1  
216* 55 Pregnancy 2 

217* 56 Pregnancy 3  
218* 57 Pregnancy 4  
219* 58 Pregnancy 5  
245* 59 Neck ornament  4  
256 60 Pubic  cover  

258 61 Breas t  form 2 
265 62 Navel  form 1  
266 63 Navel  form 2 
267* 64 Navel  form 3  
270* 65 Sandal  type 1  

271* 66 Sandal  type 2 
286* 67 Knee guard 
293 68 Digi t  type  1  

a .  Reta ined for  archaeological  reasons .  
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Table  B-6.  Dis t r ibut ional  Data  on Final  Var iable  Set ,  Reduced Case  Set  
Unweighted 

Var iable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

1  1 ,258 13.4  2 .169 7 .659 
2 535 28.2  2 .665 8 .551 
3  867 16.3  2 .591 6 .590 
4 803 21.3  2 .776 7 .884 
5 118 75.2  4 .135 20.686 

6 60 79.7  4 .613 30.186 
7 178 58.4  3 .266 12.867 
8  164 63.4  3 .890 17.383 
9  415 37.1  2 .821 8 .461 

10 159 60.4  4 .235 25.205 

12 2 ,237 5 .9  2 .649 7 .444 
15 1 ,932 8 .9  2 .641 7 .779 
16 203 64.9  7 .667 65.414 

20 2 ,276 6 .4  2 .619 7 .305 

CGI 107 75.2  10.559 125.630 
CG2 97 71.8  5 .747 45.963 
CG3 97 74.8  4 .802 29.866 
CG4 326 43.6  5 .812 51.946 
CG5 316 55.4  3 .474 14.293 

CG6 46 83.7  5 .835 45.846 
CG7 154 62.4  3 .587 14.912 
CG8 332 54.5  10.353 123.170 
CG9 1 ,272 25.2  3 .318 13.588 
CGI 0  175 69.8  9 .365 101.337 

CGI 1  24 92.1  8 .982 98.921 
CGI 2 10 98.0  .  13 .009 174.898 

83 228 71.3  3 .163 12.224 
84 490 55.0  3 .135 11.692 
85 543 55.9  3 .017 10.824 
86 113 81.2  3 .305 12.819 
88 29 94.1  6 .641 53.763 

90 66 88.6  10.824 118.586 
92 202 75.7  4 .258 21.509 
93 55 88.1  4 .180 21.884 

106 379 38.1  2 .152 4 .922 
108 250 56.9  2 .746 8 .465 
110 175 65.8  3 .257 11.584 
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Table  B-6.  Dis t r ibut ional  Data  on Final  Var iable  Set ,  Reduced Case  Set  
Unweighted—Cont inued 

Var iable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

121 60 82.7  6 .450 50.446 
122 166 65.8  5 .476 39.424 
123 229 55.9  2 .576 7 .182 
124 277 45.5  3 .290 14.802 

136 262 52.5  2 .658 8 .157 

148 106 72.8  3 .201 12.006 
149 54 82.7  4 .895 31.368 

166 189 59.4  2 .846 11.040 

173 66 80.2  4 .177 22.873 

186 192 71.3  3 .274 11.526 
187 40 90.6  5 .663 36.668 
188 212 68.3  4 .000 20.625 

191 213 67.8  3 .313 12.324 
192 79 86.6  5 .165 34.607 
193 815 37.6  2 .479 7 .215 
194 160 74.8  2 .984 9 .046 

215 23 92.6  9 .146 101.579 
216 75 78.7  3 .766 18.002 
217 22 96.5  9 .884 100.968 
218 43 84.7  6 .136 52.880 
219 99 70.3  3 .393 13.723 

245 28 91.1  7 .851 74.384 

256 133 67.8  4 .366 24.359 
258 516 45.0  3 .035 11.092 

265 300 47.0  2 .824 9 .742 
266 139 65.3  3 .734 16.367 
267 88 75.7  4 .832 27.762 

270 81 79.7  4 .504 22.783 
271 37 90.6  6 .311 45.526 

286 18 94.1  10.733 132.507 

293 116 73.3  2 .807 9 .185 



Table  B-7.  Dis t r ibut ional  Data  on Final  Var iable  Set ,  Reduced Case  Set  
Weighted 

Var iable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

1  9 ,935 17.1  2 .614 9 .190 
2 5 ,148 30.9  2 .669 9 .953 
3  8 ,349 17.5  2 .522 6 .674 
4  6 ,576 24.0  2 .693 7 .174 
5  1 ,280 75.7  4 .301 20.650 

6  586 81.0  5 .490 37.760 
7  1 ,882 60.1  3 .349 12.854 
8  1 ,571 62.7  3 .866 18.435 
9  4 ,329 39.2  2 .654 7 .385 

10 1 ,662 58.2  3 .248 14.423 

12 21,292 7 .5  2 .537 6 .894 
15 16,262 12.0  2 .508 6 .851 
16 2 ,152 62.1  6 .133 38.548 

20 20,587 9 .4  2 .500 6 .662 

CGI 1 ,352 76.2  8 .535 76.737 
CG2 1 ,003 74.6  5 .815 39.263 
CG3 866 79.4  4 .572 26.200 
CG4 3 ,289 46.8  5 .941 44.541 
CG5 3 ,102 58.6  3 .624 15.563 

CG6 434 85.4  6 .092 44.064 
CG7 1 ,181 66.1  3 .755 17.390 
CG8 2,717 62.1  11.938 173.796 
CG9 12,181 29.0  3 .224 14.517 
CG10 1 ,476 72.7  9 .177 116.481 

CGI 1  312 91.8  7 .724 66.003 
CGI 2 172 97.5  9 .566 91.759 

83 2 ,170 71.9  2 .966 11.267 
84 5 ,958 57.5  3 .795 18.620 
85 5 ,434 59.7  2 .938 10.278 
86 1 ,052 84.3  3 .698 15.675 
88 372 93.6  6 .494 47.529 

90 725 88.4  9 .252 102.290 
92 2 ,133 76.6  4 .377 21.117 
93 485 90.7  5 .233 32.066 

106 3 ,423 43.0  2 .110 4 .965 
108 2 ,139 60.0  3 .010 10.658 
110 1 ,545 71.9  3 .543 13.087 
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Table  B-7.  Dis t r ibut ional  Data  on Final  Var iable  Set ,  Reduced Case  Set  
Weighted—Cont inued 

Var iable  Abs.  Freq.  % Nul l  Cases  Skewness  Kurtos is  

121 533 86.2  6 .423 45.954 
122 1 ,716 69.0  4 .901 29.781 
123 1 ,996 58.0  2 .614 8 .083 
124 2 ,502 49.2  3 .072 14.130 

136 2 ,359 52.5  2 .411 6 .746 

148 979 78.0  3 .386 13.122 
149 614 81.8  5 .067 30.827 

166 1 ,849 63.7  3 .251 12.739 

173 624 81.6  5 .062 31.190 

186 1 ,541 76.6  3 .733 14.884 
187 374 91.9  6 .443 45.522 
188 1 ,752 73.5  4 .339 25.315 

191 2 ,032 70.8  3 .692 16.259 
192 732 86.9  5 .255 35.700 
193 7 ,158 42.0  2 .598 8 .254 
194 1 ,519 76.4  3 .023 9 .016 

215 262 94.2  8 .143 71.283 
216 828 83.9  3 .734 16.062 
217 293 95.9  8 .195 68.953 
218 504 83.9  6 .139 46.076 
219 1 ,129 69.3  3 .362 12.599 

245 321 91.8  7 .463 61.462 

256 1 ,293 69.9  4 .163 20.363 
258 5 ,120 48.3  2 .905 10.746 

265 3 ,037 51.6  2 .472 7 .182 
266 1 ,871 62.2  3 .312 12.306 
267 1 ,060 77.3  4 .533 22.561 

270 774 81.3  4 .884 25.609 
271 434 88.9  6 .266 44.107 

286 286 92.0  8 .301 74.489 

294 1 ,120 75.9  3 .057 9 .891 



Table B-8. Comparison of Data Sets 

In i t ia l  Case  Set  Reduced Case  Set  Peduced and Weighted 

% Nul l  Skewness  Kurtos is  % Nul l  Skewness  Kurtos is  % Nul l  Skewness  Kurtos is  

1  26.8  2 .591 9 .177 13.4  2 .169 7 .659 17.1  2 .614 9 .190 
2 58.1  2 .940 11.946 28.2  2 .665 8 .551 30.9  2 .669 9 .953 
3  41.8  2 .591 9 .177 16.3  2 .591 6 .890 17.5  2 .522 6 .674 
4  49.8  4 .089 29.373 21.3  2 .776 7 .884 24.0  2 .693 7 .174 
5  90.0  4 .136 20.400 75.2  4 .135 20.686 75.7  4 .301 20.650 

6  93.8  4 .243 18.890 79.7  4 .613 30.186 81.0  5 .490 37.760 
7  84.7  4 .807 31.039 58.4  3 .266 12.867 60.1  3 .349 12.854 
8  86.7  6 .998 81.515 63.4  3 .890 17.383 62.7  3 .866 18.435 
9  69.7  4 .521 31.828 37.1  2 .821 8 .461 39.2  2 .654 7 .385 

10 84.7  7 .448 94.432 60.4  4 .235 25.205 58.2  3 .248 15.423 

12 38.2  3 .253 14.714 5 .9  2 .649 7 .444 7 .5  2 .537 6 .894 
15 39.4  3 .192 15.380 8 .9  2 .641 7 .779 12.0  2 .508 6 .851 
16 88.5  20.208 493.643 64.9  7 .667 65.414 62.1  6 .133 38.548 
20 38.9  3 .228 14.885 6 .4  2 .619 7 .305 9 .4  2 .500 6 .662 

CGI — — — 75.2  10.599 125.630 76.2  8 .535 76.737 
CG2 — — — 71.8  5 .747 45.963 74.6  5 .815 39.263 
CG3 — — — 74.8  4 .802 29.866 79.4  4 .572 26.200 
CG4 — — — 43.6  5 .812 51.946 46.8  5 .941 44.541 
CG5 — — — 55.4  3 .474 14.293 58.6  3 .624 15.563 

CG6 — _  -— — 83.7  5 .835 45.846 85.4  6 .092 44.064 
CG7 — — — 62.4  3 .587 14.912 66.1  3 .755 17.390 
CG8 — — — 54.5  10.353 123.170 62.1  11.938 173.796 
CG9 — — — 25.2  3 .318 13.588 29.0  3 .224 14.517 
CG10 — — — 69.8  9 .365 101.337 72.7  9 .177 116.481 



Table B-8. Comparison of Data Sets—Continued 

In i t ia l  Case  Set  Reduced Case  Set  Reduced and Weighted 

% Nul l  Skewness  Kurtos is  °/c Null Skewness  Kurtos is  % Nul l  Skewness  Kurtos is  

CGI 1  _ — _ 92.1  8 .982 98.921 91.8  7 .724 66.003 
CGI 2 98.0  13.009 174.898 97.5  9 .566 91.759 

83 88.8  3 .780 16.066 71.3  3 .163 12.224 71.9  2 .966 11.267 
84 77.9  4 .221 25.380 55.0  3 .135 11.692 57.5  3 .795 18.620 
85 76.9  4 .642 '  32 .658 55.9  3 .017 10.824 59.7  2 .938 10.278 
85 93.4  7 .178 16.006 81.2  3 .305 12.819 84.3  3 .698 15.675 
88 98.8  10.187 115.284 94.1  6 .641 53.763 93.6  6 .494 47.529 

90 97.2  23.088 618.409 88.6  10.824 118.586 88.4  9 .252 102.290 
92 89.9  4 .203 20.933 75.7  4 .258 21.509 76.6  4 .377 21.117 
93 97.1  5 .706 31.373 88.1  4 .180 21.884 90.7  5 .233 32.066 

106 66.3  2 .340 8 .019 38.1  2 .152 4 .922 43.0  2 .110 4 .965 
108 78.4  4 .842 38.784 56.9  2 .746 8 .465 60.0  3 .010 10.658 
110 84.4  4 .190 22.711 65.8  3 .257 11.584 71.9  3 .543 13.087 

121 94.4  16.240 367.653 82.7  6 .450 50.446 86.2  6 .423 45.954 
122 86.3  16.334 351.815 65.8  5 .476 39.424 69.0  4 .901 29.781 
123 79.1  4 .510 39.720 55.9  2 .576 7 .182 58.0  2 .614 8 .083 
124 74.4  2 .597 8 .667 45.5  3 .290 14.802 49.2  3 .072 14.130 

136 77.0  4 .250 26.600 52.5  2 .658 8 .157 52.5  2 .411 6 .746 

148 89.3  3 .460 13.176 72.8  3 .201 12.006 78.0  3 .386 13.122 
149 94.9  4 .317 18.167 82.7  4 .895 31.360 81.8  5 .067 30.827 

166 82.6  3 .798 20.100 59.4  2 .846 11.040 63.7  3 .251 12.739 



Table B-8. Comparison of Data Sets—Continued 

In i t ia l  Case  Set  Reduced Case  Set  Reduced and Weighted 

°/c Null Skewness  Kurtos is  %Null  Skewness  Kurtos is  % Nul l  Skewness  Kurtos is  

173 94.1  5 .407 35.246 80.2  4 .177 22.873 81.6  5 .067 30.827 

186 88.9  4 .990 30.305 71.3  3 .274 11.526 76.6  3 .733 14.884 
187 97.6  10.249 137.923 90.6  5 .663 36.668 91.9  6 .433 45.522 
188 89.3  6 .178 46.341 68.3  4 .000 20.625 73.5  4 .339 25.315 

191 87.3  4 .862 33.332 67.8  3 .313 12.324 70.8  3 .692 16.259 
192 96.1  6 .407 45.607 86.6  5 .165 34.607 86.9  5 .255 35.700 
193 61.3  2 .833 10.819 37.6  2 .479 7 .215 42.0  2 .598 8 .254 
194 90.0  4 .897 36.703 74.8  2 .984 9 .046 76.4  3 .023 9 .016 

215 98.2  7 .316 51.518 92.6  9 .146 101.579 94.2  8 .143 71.283 
216 92.8  6 .104 59.897 78.7  3 .766 18.002 83.9  3 .734 16.062 
217 99.6  28.800 847.542 96.5  9 .884 100.968 95.9  8 .195 68.953 
218 95.7  4 .782 22.884 84.7  6 .136 52.880 83.9  6 .139 46.076 
219 90.2  3 .676 15.275 70.3  3 .393 13.723 69.3  3 .362 12.599 

245 97.9  11.795 187.942 91.1  7 .851 74.384 91.8  7 .463 61.462 

256 88.3  3 .843 17.301 67.8  4 .366 24.359 69.9  4 .163 20.363 
258 74.0  3 .046 13.606 45.0  3 .035 11.092 48.3  4 .163 10.746 

265 73.3  3 .511 20.512 47.0  2 .824 9 .472 51.6  2 .472 7 .182 
266 88.6  7 .895 94.534 65.3  3 .734 16.367 62.2  3 .312 12.306 
267 92.7  12.587 242.041 75.7  4 .832 27.762 77.3  4 .533 22.561 

270 92.3  3 .850 15.320 79.7  4 .504 22.783 81.3  4 .884 25.609 
271 97.2  7 .685 69.339 90.6  6 .311 45.526 88.9  6 .266 44.107 

286 98.8  8 .199 77.194 94.1  10.733 132.507 92.0  8 .301 74.489 

293 89.8  4 .272 22.035 73.3  2 .807 9 .185 75.9  3 .057 9 .891 
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Table B-9. Summary of Data Set Comparisons 

Abbrevia t ions:  IC = in i t ia l  case  se t ;  RC = reduced case  se t ;  RW = 
weighted reduced case  se t  

Var iable  % Nul l  Cases  Skewness  Kurtos is  

1  RC RC RC 
2 RC RC RW 
3 RC RW RW 
4 RC RW RW 
5 RC RW IC 

6 RC RW RC 
7 RC RC RW 
8 RW RW RC 
9  RC RW RW 

10 RW RW RW 

12 RC RW RW 
15 RC RW RW 
16 RW RW RW 
20 RC RW RW 

CGI RC RW RW 
CG2 RC RC RW 
CG3 RC RW RW 
CG4 RC RC RW 
CG5 RC RC RC 

CG6 RC RC RW 
CG7 RC RC RC 
CG8 RC RC RC 
CG9 RC RW RW 
CG10 RC RW RC 

CGI 1  RC RW RW 
CGI 2 RW RW RW 

83 RC RW RW 
84 RC RC RC 
85 RC RW RW 
86 RC RC RC 
88 RW RW RW 

90 RW RW RW 
92 RC RC RW 
93 RC RC RC 
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Table B-9. Summary of Data Set Comparisons—Continued 

Variable  % Nul l  Cases  Skewness  Kurtos is  

106 RC RW RC 
108 RC RC RC 
110 RC RC RC 

121 RC RW RW 
122 RC RW RW 
123 RC RC RC 
124 RC IC IC 

136 (a)  RW RW 

148 RC RC RC 
149 RC IC IC 

166 RC RC RC 

173 RC RC RC 

186 RC RC RC 
187 RC RC RC 
188 RC RC RC 

191 RC RC RC 
192 RC RC RC 
193 RC RC RC 
194 RC RC RW 

215 RC IC IC 
216 RC RW RW 
217 RW RW RW 
218 RC RC RW 
219 RW RW RW 

245 RC RW RW 

256 RC RW RW 
258 RC RC RW 

265 RC RW RW 
266 RW RW RW 
267 RC RW RW 

270 
271 

RC 
RW 

RC 
RW 

IC 
RW 
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Table B-9. Summary of Data Set Comparisons—Continued 

Variable  % Nul l  Cases  Skewness  Kurtos is  

286 RW IC RW 

293 RC RC RC 

Final  Summary 

% Nul l  Cases  Skewness  Kurtos is  Tota l  

IC 0  3  4  7  

RC 56 31 25 112 

RW 11 34 39 84 

Tota l  67 68 69 203 

a .  Tie  score  between RC and RW. 



Table B-10. Factor Analysis' Based on All Cases 

Factor 

1  2  3  4  5  6  7  8  9 1 0  C o m m u n a l i t y  

14 .87209 .98490 
15 .82030 .71622 

15 .73485 .80596 
17 .56383 .60S90 
18 .84076 .79712 
19 .80073 .94425 
20 .82243 .87773 

21 .47704 .52449 .67122 
22 .74589 .75125 
23 .75368 .88371 
24 .79565 .71989 
25 .88827 .92277 

26 .97721 .98977 
27 .43259 .49830 .74428 
28 .84145 '  .87545 
29 .49293 .43828 .92031 
30 .51143 .42990 

31 .83651 .82313 
32 .40898 .25872 
33 .73186 .90012 
34 .75464 .72070 
35 .74705 .86208 

36 .44448 .53397 .82173 
37 .80123 .90220 
38 .60992 .57220 
39 .34895 ..35807 .42697 
40 .66274 .84207 



Table B-10. Factor Analysis-Based on All Gases—Continued 

Factor 

1  2  3  4  5  6  7  8  9 1 0  C o m m u n a l i t y  

40 .66274 
41 .70012 .84806 
42 .64473 .87790 
43 .51233 .85953 
44 .76213 .87474 
45 .76718 .92205 

46 .70840 .77474 
47 .71898 .83481 
48 .84665 .88497 
49 .49934 .42411 
50 .81671 .90071 

51 .57759 .79395 
52 .77804 .91193 
53 .30837 .35575 .26468 .54466 
54 .92671 ,88535 
55 .56131 .41802 .89563 

56 .68386 .48458 
57 .82430 .90528 
58 .64128 .87364 
59 .86621 .89568 
60 .68560 .85988 

61 .78826 .82884 
62 .56462 .57702 .84903 
63 .80397 .88466 
64 .81060 .89992 
65 .51753 .75231 



Table B-10. Factor Analysis Based on All Cases—Continued 

Factor 

1  2  3  4  5  6  7  8  9 1 0  C o m m u n a l i t y  

.90177 

.91941 

.72063 

Eigen
value 23.58974 8.18469 2.21322 1.74 56 1.46916 1.38875 1.18678 1.02184 .76885 .68965 

Cummu-
lative 
% 
variance 53.9 70.3 75.4 79.4 82.7 85.9 88.6 90.9 92.7 94.3 

66 .81215 
67 .92997 
68 .44999 .42862 



Table B-ll. Factor Analysis Using Only Plaza Central and Altar 

Factor 

1  2 3 4 5 6 7 8 9  1 0  C o m m u n a l l t y  

14 .81934 
15 .82467 .81190 

16 .90243 
17 .62268 .51716 .76134 
28 .82501 .75002 
19 .66254 .70509 
20 .82853 .91777 

21 .55715 .58047 .85024 
22 .73022 .72655 
23 .73771 .85007 
24 .83261 .80945 
25 

26 .97554 .99110 
27 
28 
29 .54362 .48500 .81948 
30 .61192 .46600 

31 .85132 .80573 
32 .41024 .20501 
33 .79609 .90723 
34 .84237 .79647 
35 .80194 .84224 

36 
37 .82368 .89191 
38 .65899 .50358 
39 .50405 .47857 
40 .68986 .85570 



Table B-11. Factor Analysis Using Only Plaza Central and Altar—Continued 

Factor 

1  2  3  4  5  6  7  8  9 1 0  C o m m u n a l i t y  

41 .74438 .82268 
42 .68730 .87140 
43 .54346 .91239 
44 .74566 .83606 
45 .84015 .91699 

46 .78791 .80200 
47 .77841 .83989 
48 .86920 .91359 
49 .31746 .49531 .43040 
50 .82081 .90326 

51 .61377  .79123 
52 .84934 .95389 
53 
54 .92888 .89505 
55 .55786 .43908 .44353 .90540 

56 .68368 .48458 
57 .84285 .91753 
58 .50292 .40783 .38734 .87479 
59 .88771 .91530 
60 

61 .80471 .83676 
62 .65828 .81809 
63 .86388 .97242 
64 .77108 .82219 
65 .52681 .56648 .80530 



Table B-ll. Factor Analysis Using Only Plaza Central and Altar—Continued 

Factor 

6 7 8 9 10 Communality 

66 .84939 .90089 
67 .93411 .95063 
68 .49469 .48010 .79395 

Eigen
value 22.74120 6.6943 1.84961 1.58962 1.36215 1.24835 1.04616 .71891 .70545 .57881 

Cummu-
lative 
% 
variance 59.0 76.4 81.2 85.3 88.8 92.1 94.8 96.7 98.5 100.0 



Table B-12. Factor Analysis Using All Non-elite Areas 

Factor 

1  2  3  4  5  6  7  8  9 1 0  C o m m u n a l i t y  

14 
15 .72029 .56131 

16 .74233 .76628 
17 .52829 .59012 
18 .73954 .62581 
19 .86104 .97597 
20 .79358 .85090 

21 .47438 .53408 .63872 
22 .72949 .70146 
23 .70333 .86148 
24 .76527 .65063 
25 .86219 .88253 

26 .97557 .98383 
27 .42375 .54261 ".68619 
28 .85082 .83258 
29 .62610 .75009 
30 .52533 .36925 

31 .83597 .78390 
32 .40282 .19950 
33 .69207 .89285 
34 .75530 .79100 
35 .69993 .79667 

36 .60479 .77424 
37 .81129 .87604 
38 .62355 .49623 
39 .32366 .41584 
40 .61638 .53748 .80668 



Table B-12. Factor Analysis Using All Non-elite Areas—Continued 

Factor 

1  2  3  4  5  6  7  8  9 1 0  C o m m u n a l i t y  

41 .66905 .74774 
42 .59254 .64144 .86046 
43 .48377 .48710 .81086 
44 .73859 .82095 
45 .70236 .82166 

46 .71979 .74707 
47 .66787 .63592 
48 .83674 .84680 
49 .49134 .33983 
50 .84457 .84776 

51 .59077 .42671 .63304 
52 .72428 .89337 
53 .46606 .51194 
54 .92546 .88122 
55 .53395 .35145 .43834 .85123 

56 .68236 .48248 
57 .81757 .89697 
58 .44551 .43948 .36929 .85805 
59 .86633 .87715 
60 .32153 .34120 .31879 .40225 .39119 .81119 

61 .70904 .75684 
62 .49833 .32807 .39655 .79136 
63 .75216 .75975 
64 .56466 .56795 
65 .51687 .72696 



Table B-12. Factor Analysis Using All Non-elite Areas—Continued 

Factor 

1  2  3  4  5  6  7  8  9 1 0  C o m m u n a l i t y  

66 .80910 .80626 
67 .92029 .91806 
68 .42366 .62023 

Eigen
value 23.09946 6.62863 2.13407 1.69046 1.36436 1.32542 1.12418 .94730 .70929 .62696 

Commu-
lative 
% 
variance 58.3 75.0 80.4 84.6 88.1 91.4 94.2 96.6 98.4 100.0 
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Table B-13. Comparison of Factors, Areal Definitions 1 

(+ = significant loading; - = no significant loading; ? = nearly equal 
loading on two factors; 

Factor Variables All Groups Elite Areas Non-elite Areas 

Color Group 2 - + -

Color Group 3 + ? + 
Color Group 6 + + + 
Color Group 7 ?  ?  ?  ?  ?  ?  
Color Group 11 + - + 
Color Group 12 + — + 

Eye Form 6 ? + + 
Eye Form 8 + + + 
Eye Form 10 ? • ? 
Eye Form 13 + + + 

Nose Form 1 + + + 

Turban Type 1 + _ — 

Turban Type 13 ?  ?  + + 
Turban Type 14 + + -

Turban Emb. 8 + + -

Turban Button 3 + + 
Turban Button 4 - ? ?  -

Ear Ornament 2 + + + 
Ear Ornament 4 ?  ?  - -

Pregnancy 1 + + + 
Pregnancy 2 ? + + 
Pregnancy 3 + + + 
Pregnancy 4 + + + 
Pregnancy 5 + ?  

Sandal Type 1 + + + 
Sandal Type 2 + + + 

Knee Guard + + + 

Digit Type 1 •? *? • • ? 

Color Group 2 + — 

Color Group 5 - + — 

Color Group 7 ?  + 
Color Group 9 + + + 
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Table B-13. Comparison of Factors, Areal Definitions 1—Continued 

Factor Variables All Groups Elite Areas Non-elite Areas 

2 Eye Form 3 ? - ? ? 
Eye Form 4 + + 
Eye Form 5 ? 
Eye Form 12 + + + 

Mouth Form 2 ? ? - + 
Mouth Form 4 ? ? 
Mouth Form 5 + + + 

Nose Form 2 ? ? - ? ? 
Nose Form 3 + + + 
Nose Form 4 + + + 

Turban Type 1 + + ? ? 
Turban Type 13 ? - ? 

Turban Emb. 1 + + + 

Turban Button 2 + + + 
Turban Button 4 ? ? + 

Ear Ornament 2 - 7 ? 
Ear Ornament 3 + + + 
Ear Ornament 4 ? -

Pregnancy 2 - ? ? ? ? 

Breast Form 2 + + + 

Navel Form 1 + + + 

Digit Type 1 ? ? ? ? ? 

Color Group 4 + + + 

Eye Form 3 ? 
Eye Form 5 ? ? ? ? + 

Mouth Form 4 + 

Nose Form 3 ? 

Turban Type 1 ? 

Ear Ornament 1 + + + 
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Table B-13. Comparison of Factors, Areal Definitions 1—Continued 

Factor Variables All Groups Elite Areas Non-elite Areas 

3 Pubic Cover - - ? ? 

Navel Form 1 - - ? ? 

4 Ear Ornament 4 ? ? - + 

Navel Form 2 + + + 
Navel Form 3 + + + 

5 Color Group 3 + + 
Color Group 5 + -
Color Group 10 + + 

Nose Form 2 - + ? 

Color Group 8 
Color Group 10 

Nose Form 2 

Color Group 1 + 
Color Group 10 + + 

Nose Form 2 ? -

Pregnancy 2 - - ? ? 
Pregnancy 5 - - ? ? 

Pubic Cover - ? 

Navel Form 1 - - ?? 

Solid Figure - - + 

Color Group 5 + 

Pregnancy 5 + 

Pubic Cover + 



Table B-13. Comparison of Factors, Areal Definitions 1—Continued 

Factor Variables All Groups Elite Areas Non-elite Areas 

8 Navel Form 1 + - -

Sandal Type 1 - ? ?  -

9 Eye Form 3 ? - -

Mouth Form 4 9 - -

Pregnancy 5 - - ?  ?  

Pubic Cover - - ?  ?  

Knee Guard - - ?  ?  



Table B-14. Discriminant Function Analysis, All Cases, All Variables Included 

Actual AA ER 04 11 24 25 29 PCN PC Total % Own % Other 

AA 35 0 0 0 4 15 0 0 13 67 52 48 

ER 0 75 0 0 0 20 7 0 0 102 91 9 

04 0 0 63 11 0 10 10 0 33 127 50 50 

11 0 0 0 82 0 7 17 0 0 106 47 53 

24 0 0 0 0 43 0 10 0 25 78 45 55 

25 0 0 22 3 20 - 71 47 0 14 177 40 60 

29 0 0 0 0 0 0 124 0 20 144 86 14 

PCN 0 0 0 0 0 0 25 77 47 149 48 52 

PC 3 3 61 0 24 101 102 44 721 1,059 32 68 

Total 38 78 146 96 91 224 342 138 873 2,058 

% Obs. M
 

CD
 

CO
 

• CD
 

7.2 4.7 4.5 11.4 16.8 5.9 45.3 

% Exp. 

CO 

• 

CO 

4.0 6.2 7.6 3.8 8.7 7.1 7.3 51.9 

Abbreviations: AA = Area A 25 = Terrace 25 (Formative Altar) 
ER = El Rey Drainage 29 = Terrace 29 
04 = Terrace 4 PCN = Plaza Central North 
11 = Terrace 11 PC = Plaza Central 
24 = Terrace 24 
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Table B-15. Transformed Matrix for Discriminant Analysis, All Cases, 
All Variables Included 

AA ER 04 11 24 25 29 PCN 

AA 35. 

ER 0 75 

04 0 0 63 

11 0 0 11 82. 

24 0 0 0 0 43 

25 15 20 32 10 20 71 

29 0 7 10 17 10 47 124 

PCN 0 0 0 17 0 0 25 11 
PC 16 3 94 0 49 115 122 91 

Total 
O.D. 35 30 147 55 83 159 238 185 

% O.D. 2.46 2.10 10.33 3.86 5.84 11.18 16.74 13.01 34.46 

52.42% of all values in the matrix are off the diagonal 
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Table B-16. Correlations of Variables Controlling for Depth 

Cutoff point = .70 

Depth 
cm Paired Variables 

14x17 
14x36 
14x47 

14x18 
14x37 
14x48 

14x20 
14x39 
14x50 

14x22 
14x40 
14x52 

14x23 
14x41 
14x55 

14x28 
14x42 
14x61 

14x29 
14x43 
14x62 

14x33 
14x44 
14x63 

14x35 
14x45 
14x68 

17x20 
17x48 

17x22 
17x52 

17x33 
17x53 

17x35 
17x61 

17x41 
17x63 

17x43 
17x64 

17x44 
17x67 

17x45 17x47 

18x20 
18x52 

18x29 
18x53 

18x33 
18x63 

18x35 18x37 18x41 18x43 18x45 18x47 

19x48 18x51 19x52 19x57 19x60 19x62 19x66 

20x22 
20x53 

20x33 
20x61 

20x35 
20x63 

20x37 
20x64 

20x41 
20x67 

20x43 20x44 20x45 20x47 

22x33 22x35 22x37 22x43 22x52 22x58 22x60 22x62 22x68 

23x24 

24x33 24x68 

25x34 

27x36 27x40 27x42 27x49 27x61 

28x32 28x49 

29x40 29x42 29x50 29x55 29x57 29x61 29x63 

31x41 31x65 

32x49 

33x35 
33x64 

33x37 
33x68 

33x39 33x43 33x45 33x52 33x58 33x60 33x62 

35x37 
35x68 

35x39 35x41 35x43 35x45 35x52 35x58 35x60 35x62 

36x42 36x50 

37x38 
37x62 

37x39 
37x68 

37x40 37x43 37x45 37x52 37x55 37x60 37x61 
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Table B-16. Correlations of Variables Controlling for Depth—Continued 

Depth 
cm Paired Variables 

0-20 38x45 38x48 38x52 

39x43 39x45 39x52 39x55 39x58 39x60 39x62 39x64 39x68 

40x42 40x45 40x52 40x57 40x61 

41x65 

42x52 42x57 42x61 

43x47 43x52 43x57 43x58 43x60 43x62 43x68 

45x52 

50x57 50x63 

52x60 52x61 52x62 52x68 

55x57 55x60 55x68 

57x61 

58x60 58x62 58x68 

60x62 60x64 60x68 

61x63 

62x68 

66x67 

-40 14x23 14x29 14x52 14x62 

15x19 

16x37 16x45 16x52 16x55 16x58 16x60 16x62 16x63 

17x20 17x21 17x22 17x25 17x26 17x30 17x31 17x32 17x34 
17x38 17x43 17x44 17x46 17x48 17x51 17x54 17x56 17x57 
17x58 17x59 17x60 17x63 17x64 17x65 17x66 17x67 17x68 
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Table B-16. Correlations of Variables Controlling for Depth- -Continued 

Depth 
cm Paired Variables 

18x21 
18x42 
18x66 

18x27 
18x43 

18x30 
18x46 

18x35 
18x48 

18x36 
18x50 

18x37 
18x51 

18x38 
18x57 

18x40 
18x59 

18x41 
18x65 

20x21 
20x37 
20x51 
20x64 

20x22 
20x38 
20x54 
20x65 

20x25 
20x40 
20x55 
20x66 

20x26 
20x41 
20x56 
20x67 

20x30 
20x43 
20x57 
20x68 

20x31 
20x44 
20x58 

20x32 
20x46 
20x59 

20x33 
20x47 
20x60 

20x34 
20x48 
20x63 

21x22 
21x38 
21x54 
21x67 

21x25 
21x40 
21x56 
21x68 

21x26 
21x41 
21x57 

21x31 
21x42 
21x58 

21x32 
21x43 
21x59 

21x33 
21x44 
21x60 

21x34 
21x46 
21x64 

21x35 
21x48 
21x65 

21x37 
21x51 
21x66 

22x25 
22x43 
22x58 

22x26 
22x44 
22x59 

22x30 
22x46 
22x60 

22x31 
22x48 
22x64 

22x32 
22x50 
22x65 

22x34 
22x51 
22x66 

22x38 
22x54 
22x67 

22x40 
22x56 
22x68 

22x41 
22x57 

23x28 23x52 23x62 

24x33 24x53 

25x26 
25x43 
25x57 
25x68 

25x30 
25x44 
25x58 

25x31 
25x46 
25x59 

25x33 
25x48 
25x60 

25x34 
25x50 
25x63 

25x37 
25x51 
25x64 

25x38 
25x54 
25x65 

25x40 
25x55 
25x66 

25x41 
25x56 
25x67 

26x30 
26x44 
26x58 

26x31 
26x46 
26x60 

26x32 
26x48 
26x63 

26x33 
26x50 
26x64 

26x34 
26x51 
26x65 

26x37 
26x54 
26x66 

26x38 
26x55 
26x67 

26x40 
26x56 
26x68 

26x43 
26x57 

27x31 27x36 27x40 27x42 27x50 27x51 

28x33 28x35 28x37 28x43 28x52 28x61 28x62 

29x45 29x50 29x62 

30x32 
30x59 

30x34 
30x64 

30x38 
30x66 

30x46 
30x67 

30x48 
30x68 

30x50 30x54 30x56 30x57 

31x32 31x34 31x37 31x40 31x41 31x42 31x43 31x44 31x45 
31x46 31x48 31x50 31x51 31x54 31x55 31x56 31x57 31x58 
31x59 31x60 31x63 31x64 31x65 31x66 31x67 31x68 
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Table B-16. Correlations of Variables Controlling for Depth—Continued 

Depth 
cm Paired Variables 

32x33 
32x46 
32x58 

32x34 
32x47 
32x59 

32x37 
32x48 
32x60 

32x38 
32x49 
32x64 

32x40 
32x51 
32x65 

32x41 
32x54 
32x66 

32x43 
32x55 
32x67 

32x44 
32x56 
32x68 

32x45 
32x57 

33x35 
33x53 
33x65 

33x37 
33x54 
33x66 

33x38 
33x56 
33x67 

33x41 
33x57 

33x43 
33x58 

33x44 
33x59 

33x46 
33x60 

33x48 
33x61 

33x49 
33x64 

34x37 
34x41 
34x56 
34x67 

34x38 
34x43 
34x57 
34x68 

34x40 
34x44 
34x58 

34x41 
34x46 
34x59 

34x43 
34x47 
34x60 

34x44 
34x48 
34x63 

34x37 
34x51 
34x64 

34x38 
34x54 
34x65 

34x40 
34x55 
34x66 

35x36 35x40 35x41 35x42 35x43 35x65 

35x37 
36x58 

36x40 
38x65 

36x41 
36x66 

36x42 36x43 36x45 36x50 36x51 36x57 

37x38 
37x48 
37x60 

37x40 
37x50 
37x61 

37x41 
37x51 
37x62 

37x42 
37x54 
37x63 

37x43 
37x55 
37x64 

37x44 
37x56 
37x65 

37x45 
37x57 
37x66 

37x46 
37x58 
37x67 

37x47 
37x59 
37x68 

38x40 
38x55 
38x66 

38x41 
38x56 
38x67 

38x42 
38x57 
38x68 

38x43 
38x58 

38x44 
38x59 

38x46 
38x60 

38x48 
38x63 

38x51 
38x64 

38x54 
38x65 

40x41 
40x54 
40x64 

40x42 
40x55 
40x65 

40x43 
40x56 
40x66 

40x44 
40x57 
40x67 

40x45 
40x58 
40x68 

40x46 
40x59 

40x48 
40x60 

40x50 
40x62 

40x51 
40x63 

41x42 
41x57 
41x58 

41x43 
41x58 

41x44 
41x59 

41x45 
41x60 

41x46 
41x62 

41x51 
41x64 

41x54 
41x65 

41x55 
41x66 

41x56 
41x67 

42x43 
42x61 

42x45 
42x65 

42x50 
42x66 

42x51 
42x67 

42x55 42x56 42x57 42x58 42x59 

43x44 
43x56 
43x67 

43x45 
43x57 
43x68 

43x46 
43x58 

43x47 
43x59 

42x48 
43x60 

43x49 
43x63 

43x51 
43x64 

43x54 
43x65 

43x55 
43x66 

44x46 44x48 44x51 44x54 44x55 44x56 44x57 44x58 44x59 
44x60 44x63 44x64 44x65 44x66 44x67 44x68 
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Table B-16. Correlations of Variables Controlling for Depth—Continued 

Depth 
cm Paired Variables 

45x49 
45x63 

45x50 
45x66 

45x52 45x55 45x57 45x58 45x59 45x60 45x62 

46x48 
46x63 

46x51 
46x64 

46x54 
46x65 

46x55 
46x66 

46x56 
46x67 

46x57 
46x68 

46x58 46x59 46x60 

4 7  x  48 
47x67 

47x55 47x57 47x58 47x59 47x60 47x64 47x65 47x66 

48x50 
48x64 

48x51 
48x65 

48x54 
48x66 

48x55 
48x67 

48x56 
48x68 

48x57 48x59 48x60 48x63 

49x57 49x58 49x59 49x60 49x64 

50x54 50x55 50x57 50x58 50x59 50x60 50x66 50x67 

51x54 
51x68 

51x56 51x57 51x58 51x59 51x63 51x64 51x66 51x67 

52x61 52x62 

54x55 
54x66 

54x56 
54x67 

54x57 
54x68 

54x58 54x59 54x60 54x63 54x64 54x65 

55x56 
55x66 

55x57 
55x67 

55x58 
55x68 

55x59 55x60 55x62 55x63 55x64 55x65 

56x57 
56x67 

56x58 
56x68 

56x58 56x59 56x60 56x53 56x64 56x65 56x66 

57x58 57x59 57x60 57x63 57x64 57x65 57x66 57x68 

58x59 58x60 58x62 58x63 58x64 58x65 58x66 58x67 58x68 

59x60 59x63 59x64 59x65 59x66 59x67 59x68 

60x62 60x63 60x64 60x65 60x66 60x67 60x68 

63x64 63x65 63x66 63x67 

64x65 64x66 64x67 64x68 

65x66 65x67 65x68 

66x67 66x68 
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Table B-16. Correlations of Variables Controlling for Depth--Continued 

Depth 
c m  Paired Variables 

21-40 67x68 

41-60 14x18 14x19 14x29 14x42 14x43 14x45 14x52 14x55 14x58 
14x61 14x63 14x68 

15x22 15x25 15x29 15x45 15x63 

18x24 18x43 18x55 18x61 18x62 18x68 

19x29 19x52 19x61 19x63 

22x25 22x45 22x52 22x55 22x61 22x62 22x63 

23x29 23x33 23x42 23x43 23x50 23x52 23x55 23x58 23x62 
23x68 

25x45 25x52 25x55 25x61 25x63 

27x50 27x57 

28x37 

29x45 29x52 29x55 29x61 29x62 29x63 

35x53 

40x42 40x52 

42x45 42x52 

43x53 43x55 43x61 

45x52 45x55 45x63 

46x49 

49x66 

50x68 

52x55 52x61 52x62 52x63 

53x63 

55x58 55x61 55x62 
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Table B-16. Correlations of Variables Controlling for Depth—Continued 

Depth 
cm Paired Variables 

41-60 58x60 58x62 58x68 

62x68 

61-80 too infrequent to deal with 

81-100 14x18 14x19 14x29 14x42 14x43 14x45 14x52 14x55 14x58 
14x61 14x63 14x68 

15x22 15x25 15x29 15x45 15x63 

18x24 18x43 18x55 18x61 18x62 18x68 

19x19 19x52 19x61 19x63 

22x25 22x45 22x52 22x55 22x61 22x62 22x63 

23x29 29x33 23x42 23x43 23x50 23x52 23x55 23x58 23x62 
23x68 

25x45 25x52 25x55 25x61 25x63 

27x50 27x57 

28x37 

29x45 29x52 29x55 29x61 29x62 29x63 

35x53 

40x42 40x52 

42x45 42x52 

43x53 43x55 43x61 

45x52 45x55 45x63 

46x49 

49x66 

50x68 
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Table B-16. Correlations of Variables Controlling for Depth—Continued 

Depth 
cm Paired Variables 

81-100 52x55 52x61 52x62 52x63 

53x63 

55x58 55x61 55x62 

58x60 58x62 58x68 

62x68 

101-120 35x52 35x65 

36x38 36x39 36x40 36x41 36x52 

37x47 37x62 

38x39 38x40 38x43 38x52 38x60 

39x40 39x41 39x43 39x45 39x52 39x60 39x65 

40x43 40x45 40x52 40x60 

41x42 

43x52 43x60 

44x63 44x64 

45x52 45x60 

47x60 47x61 47x62 47x65 

51x67 

52x61 52x65 

55x58 55x67 

58x60 58x61 58x62 

60x61 60x62 60x65 

61x62 61x65 

62x65 
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Table B-16. Correlations of Variables Controlling for Depth—Continued 

Depth 
cm Paired Variables 

101-120 63x64 

14x15 
14x41 

14x18 
14x47 

14x20 
14x52 

14x22 
14x53 

14x23 
14x55 

14x25 
14x60 

14x28 
14x61 

14x35 
14x62 

14x39 
14x65 

15x23 15x28 15x29 15x52 15x61 15x62 15x63 

16x30 16x64 

18x20 
18x55 

18x21 
18x58 

18x22 
18x62 

18x25 
18x65 

18x34 18x35 18x41 18x43 18x52 

19x50 19x51 

20x21 20x22 20x25 20x34 20x55 20x58 20x62 20x65 

21x25 21x34 21x41 21x43 21x55 21x58 21x65 

22x25 
22x55 

22x28 
22x58 

22x34 
22x62 

22x35 
22x65 

22x38 22x39 22x41 22x43 22x52 

23x53 23x60 23x61 23x62 23x63 

25x34 25x38 25x41 25x43 25x52 25x55 25x62 25x65 

27x29 27x36 27x40 27x42 27x52 27x57 

28x29 28x35 28x39 28x52 28x62 

29x36 39x42 29x52 29x57 

31x44 

32x35 

33x68 

34x38 34x41 34x43 34x55 34x62 34x65 

35x39 35x41 35x53 35x60 35x61 35x62 

36x42 36x51 

37x47 
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Table B-16. Correlations of Variables Controlling for Depth—Continued 

Depth 
cm Paired Variables 

121-140 38x39 38x55 38x65 

41x43 41x53 41x55 41x58 41x60 41x62 41x65 

42x50 

43x55 43x58 43x62 43x65 

45x60 

52x62 52x65 

53x60 53x61 53x62 

55x58 55x62 55x65 

58x62 58x65 

61x62 61x63 

62x65 

141-160 14x18 14x35 14x41 

15x17 

16x20 16x61 16x64 

17x39 

18x35 18x41 

20x55 

22x23 22x24 22x33 22x41 22x46 22x47 22x48 22x55 

23x24 23x33 23x46 23x47 23x48 23x55 

24x33 24x46 24x47 24x48 24x55 

27x54 

28x30 28x37 28x49 28x56 
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Table B-16. Correlations of Variables Controlling for Depth—Continued 

Depth 
cm Paired Variables 

141-160 30x37 30x49 30x66 

33x62 

34x68 

35x39 35x41 35x52 

37x49 37x66 

39x65 

42x51 

43x65 

46x47 46x48 46x55 

47x48 

48x55 

53x65 

54x60 

57x58 

>160 14x23 
14x63 

15x30 

17x19 

18x19 

19x33 

20x32 

21x41 

22x47 

14x27 14x37 14x45 14x48 14x55 14x60 14x61 14x62 
14x66 

17x33 17x43 17x44 17x47 17x52 

18x27 18x44 18x47 18x48 18x52 

19x39 19x43 19x44 19x47 19x52 

20x36 20x53 
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Table B-16. Correlations of Variables Controlling for Depth—Continued 

Depth 
cm Paired Variables 

>160 23x27 23x37 23x48 23x55 23x60 23x61 23x62 23x63 23x66 

27x37 27x48 27x55 27x62 

32x36 32x43 32x44 32x47 32x52 32x53 

35x58 

37x48 37x55 37x61 37x62 37x63 37x66 

39x44 39x45 39x52 

41x53 

43x44 43x47 43x52 

44x47 44x52 

47x52 

48x55 48x62 48x66 

60x61 60x62 60x63 60x66 

61x62 61x63 61x66 62x63 62x66 

63x66 



Table B-17. Summary of Paired Correlations above .70 by Stratum 

275 

Depth 
cm 

0-20 

21-40 

Var. Freq. Var. Freq. Var. Freq. Var. Freq 

14 27 31 2 46 0 61 10 
15 0 32 2 47 5 62 9 

33 17 48 4 63 7 
16 0 34 1 49 1 64 4 
17 17 35 15 50 5 65 1 
18 13 
19 7 36 4 51 11 66 2 
20 17 37 18 52 17 67 3 

38 4 53 3 68 13 
21 0 39 12 54 0 
22 13 40 8 55 7 
23 2 
24 3 41 7 56 0 
25 1 42 8 57 8 

43 16 58 8 
26 0 44 8 59 0 
27 5 45 11 60 10 
28 3 
29 9 
30 0 

14 4 31 33 46 35 61 2 
15 1 32 32 47 14 62 2 

33 26 48 33 63 20 
16 8 34 39 49 8 64 29 
17 18 35 10 50 19 65 33 
18 19 
19 1 36 15 51 30 66 31 
20 34 37 37 52 6 67 30 

38 33 53 1 68 30 
21 33 39 0 54 32 
22 30 40 36 55 6 
23 4 
24 2 41 32 56 32 
25 34 42 23 57 37 

43 30 58 38 
26 29 44 31 59 36 
27 6 45 20 60 35 
28 7 
29 4 
30 19 



Table B-17. Summary of Paired Correlations—Continued 

276 

Depth 
cm 

41-60 

81-100 

Var. Freq. Var. Freq. Var. Freq. Var. Freq 

14 12 31 0 46 1 61 9 
15 5 32 0 47 0 62 7 

33 1 48 0 63 9 
16 0 34 0 49 1 64 0 
17 0 35 0 50 2 65 0 
18 7 
19 5 36 0 51 0 66 0 
20 0 37 1 52 14 67 0 

38 0 53 1 68 6 
21 0 39 0 54 0 
22 8 40 2 55 11 
23 10 
24 1 41 0 56 0 
25 7 42 5 57 1 

43 6 58 6 
26 0 44 0 59 0 
27 2 45 6 60 1 
28 1 
29 10 
30 0 

14 11 31 0 46 1 61 8 
15 5 32 0 47 0 62 7 

33 1 48 0 63 9 
16 0 34 0 49 1 64 0 
17 0 35 1 50 2 65 0 
18 8 
19 6 36 0 51 0 66 1 
20 0 37 0 52 12 67 0 

38 0 53 3 68 6 
21 0 39 0 54 0 
22 8 40 2 55 12 
23 10 
24 1 41 0 56 0 
25 7 42 5 57 1 

43 6 58 6 
26 0 44 0 59 0 
27 2 45 9 60 0 
28 1 
29 10 
30 0 



Table B-17. Summary of Paired Correlations—Continued 

277 

Depth 
cm Var. Freq. Var. Freq. Var. Freq. Var. Freq, 

101-120 14 0 31 0 46 0 61 6 
15 0 32 0 47 4 62 4 

33 0 48 0 63 2 
16 0 34 0 49 0 64 0 
17 0 35 0 50 0 65 0 
18 0 
19 0 36 0 51 1 66 0 
20 0 37 0 52 4 67 0 

38 0 53 0 68 0 
21 0 39 0 54 0 
22 0 40 0 55 2 
23 0 
24 0 41 1 56 0 
25 0 42 1 57 0 

43 1 58 4 
26 0 44 2 59 0 
27 0 45 2 60 7 
2 8  0  
29 0 
30 0 

121-140 14 18 31 1 46 0 61 5 
15 8 32 1 47 2 62 15 

33 1 48 0 63 2 
16 2 34 11 49 0 64 1 
17 0 35 11 50 1 65 12 
18 14 
19 2 36 4 51 1 66 0 
20 10 37 1 52 7 67 0 

38 6 53 6 68 1 
21 9 39 5 54 0 
22 16 40 1 55 13 
23 7 
24 0 41 14 56 0 
25 12 42 2 57 2 

43 10 58 8 
26 0 44 1 59 0 
27 6 45 1 60 5 
28 7 
29 8 
30 1 

I 
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Table B-17. Summary of Paired Correlations—Continued 

Depth 
cm Var. Freq. Var. Freq. Var. Freq. Var. Freq. 

141-160 14 3 31 0 46 6 61 1 
15 1 32 0 47 5 62 1 

33 4 48 6 63 0 
16 3 34 1 49 3 64 1 
17 2 35 5 50 0 65 3 
18 3 
19 0 36 0 51 1 66 2 
20 2 37 4 52 1 67 0 

38 0 53 1 68 1 
21 0 39 3 54 2 
22 8 40 0 55 6 
23 7 
24 7 41 4 56 1 
25 0 42 1 57 1 

43 1 58 1 
26 0 44 0 59 0 
27 1 45 0 60 1 
28 4 
29 0 
30 4 

160 14 11 31 0 46 0 61 4 
15 1 32 7 47 7 62 6 

33 2 48 7 63 5 
16 0 34 0 49 7 64 0 
17 6 35 1 50 0 65 0 
18 6 
19 8 36 2 51 0 66 6 
20 3 37 9 52 7 67 0 

38 0 53 3 68 0 
21 1 39 4 54 0 
22 1 40 0 55 5 
23 10 
24 0 41 2 56 0 
25 0 42 0 57 0 

43 6 58 1 
26 0 44 8 59 0 
27 7 45 2 60 6 
28 0 
29 0 
30 1 



Table B-18. Discriminant Function Analysis, Temporal Definition 1 

(Variables 16, 26, 31 , 41, 43, 44, 46, 48, 51, 54, 55, 56, 57, 58, 59, 60, 64, 65, 66, 67) 

Predicted 

Actual AA ER 04 11 24 25 29 PCN PC Total % Own % Other 

AA 25 0 7 0 0 0 7 4 25 68 37 63 

ER 20 25 0 10 20 0 20 7 0 102 25 75 

04 0 13 36 18 27 25 4 3 0 126 27 73 

11 0 12 10 82 20 0 5 7 20 156 12 88 

24 7 0 3 0 69 0 0 0 0 79 88 12 

25 9 0 0 0 55 103 4 3 3 177 58 42 

29 2 10 0 0 39 0 67 7 20 145 47 53 

PCN 7 0 20 0 40 10 0 40 32 149 27 73 

PC 91 65 63 105 344 132 64 29 168 1,061 3 97 

Total 161 125 139 225 614 270 161 100 268 2,063 

% Obs. 8.3 6.1 6.8 10.9 29.8 13.1 7.8 4.9 13.0 

% Exp. 3.3 4.0 6.2 7.6 3.8 8.7 7.1 7.3 51.9 

Abbreviations: AA = Area A 25 = Terrace 25 (Formative Altar) 
ER = El Rey Drainage 29 = Terrace 29 
04 = Terrace 4 PCN = Plaza Central North 
11 = Terrace 11 PC = Plaza Central 
24 = Terrace 24 
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Table B-19. Transformed Matrix for Discriminant Analysis, All Cases, 
Temporal Definition 1 

AA ER 04 11 24 25 29 PCN PC 

AA 2J1 

ER 20 25. 

04 7 13 36 

11 0 32 28 82 

24 7 20 30 20 69. 

25 9 0 25 0 55 103 

29 9 30 4 5 39 4 67 

PCN 11 7 20 7 40 13 7 40. 

PC 116 65 63 125 344 135 84 61 168 

Total 
O.D. 179 187 190 217 555 241 182 166 933 

% O.D. 6.93 7.25 7.36 8.41 21.51 9.34 7.05 6.43 36.16 

80.75% of all values in the matrix are off the diagonal 



Table B-20. Discriminant Function Analysis, Temporal Definition 2 

(Variables 15, 
36, 37, 38, 39 
58, 59, 60, 61 

17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 
, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 
, 62, 63, 64, 65, 66, 67, 68) 

Predicted 

Actual AA ER 04 11 24 25 29 PCN PC Total % Own % Other 

AA 39 0 0 10 0 0 0 7 12 68 58 42 

ER 0 75 0 20 0 0 7 0 0 102 74 26 

04 0 0 57 16 0 17 3 0 33 126 85 15 

11 0 7 0 107 0 17 5 0 20 156 69 31 

24 0 0 0 0 43 0 0 C 35 78 56 44 

2 5  0 0 10 10 0 102 33 0 22 177 58 42 

29 0 0 0 17 0 0 87 0 40 144 60 40 

PCN 0 0 0 25 0 0 0 97 27 149 66 34 

PC 3 11 7 46 22 68 82 67 755 1,061 71 29 

Total 42 93 74 251 65 204 217 121 944 2,061 

% Obs. 2.0 4.5 3.6 12.2 3.2 9.9 10.5 8.3 45. 9 

% Exp. 3.3 4.0 6.2 7.6 3.8 8.7 7.1 7.3 51. 9 

Abbreviations: AA = Area A 
ER = El Rey Drainage 
04 = Terrace 4 
11 = Terrace 11 
24 = Terrace 24 

25 = Terrace 25 (Formative Altar) 
29 = Terrace 29 

PCN = Plaza Central North 
PC = Plaza Central 
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Table B-21. Transformed Matrix for Discriminant Analysis, All Cases, 
Temporal Definition 2 

AA ER 04 11 24 25 29 PCN PC 

AA 39. 

ER 0 75. 

04 0 0 57 

11 10 27 16 107 

24 0 0 0 0 43. 

25 0 0 27 27 0 102 

29 0 7 3 21 0 33 87 

PCN 7 0 0 25 0 0 0 97 

PC 15 11 40 86 57 90 120 94 755 

Total 
O.D. 32 45 86 212 57 177 151 126 513 

% O.D. 2.29 3.22 6.15 15.15 4.07 12.65 10.79 9.06 36.66 

50.67% of all values in the matrix are off the diagonal 



Table B-22. Discriminant Function Analysis, Temporal Definition 3 

(Variables 34, 35, 46, 48, 61, 62, 63, 66) 

Predicted 

Actual AA ER 04 11 24 25 29 PCN PC Total % Own % Other 

AA 39 0 0 0 10 12 0 7 0 68 57 43 

ER 40 30 25 0 0 0 7 0 0 102 29 71 

04 36 4 43 0 0 20 23 00 0 126 24 76 

11 63 40 16 0 24 0 12 0 0 155 0 100 

24 55 0 0 0 21 0 3 0 0 79 27 73 

25 81 0 10 0 7 53 19 4 3 177 30 70 

29 73 0 10 0 17 0 0 38 7 145 26 74 

PCN 35 0 20 7 0 0 47 40 0 149 27 73 

PC 366 93 152 20 81 14 135 98 100 1.059 9 91 

Total 788 167 276 27 160 99 246 187 110 2,060 

% Obs. 38.3 7.9 13.4 1.3 7.8 4.8 13.8 7.2 5.3 

% Exp. 3.3 4.0 6.2 7.6 3.8 8.7 7.1 7.3 51.9 

Abbreviations: AA = Area A 25 = Terrace 25 (Formative Altar) 
ER = El Rey Drainage 29 = Terrace 29 
04 = Terrace 4 PCN = Plaza Central North 
11 = Terrace 11 PC = Plaza Central 
24 = Terrace 24 



284 

Table B-23. Transformed Matrix for Discriminant Analysis, All Cases, 
Temporal Definition 3 

AA ER 04 11 24 25 29 PCN PC 

AA 39. 

ER 40 30 

04 36 29 43 

11 63 40 16 0 

24 65 0 0 24 .21 

25 93 0 30 0 7 53 

29 73 7 33 12 20 19 0 

PCN 42 0 20 7 0 4 85 40 

PC 373 93 152 20 81 17 135 98 

total 
O.D. 785 209 316 182 197 170 384 256 

% O.D. 22.0 5.86 8.86 5.10 5.52 4.76 10.76 7.17 29.96 

91.62% of all values in the matrix are off the diagonal 



Table B-24. Summary of Site Areas Through Time 
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Area 

Analysis AA ER 04 11 24 25 29 PCN PC 

Area A General 35 0 0 0 4 15 0 0 16 
T-l 25 20 7 0 7 9 9 11 116 
T-2 39 0 0 10 0 0 0 7 15 
T-3 39 40 36 63 65 93 73 42 373 

El Rey General 0 75 0 0 0 20 7 0 3 
Drainage T-l 20 25 13 32 20 0 30 7 65 

T-2 0 75 0 27 0 0 7 0 11 
T-3 40 30 29 40 0 0 7 0 93 

Terrace 4 General 0 0 63 11 0 32 10 0 94 
T-l 7 13 36 28 30 25 4 20 63 
T-2 0 0 57 16 0 27 3 0 40 
T-3 36 29 43 16 0 30 33 20 152 

Terrace 11 General 0 0 11 82 0 10 17 17 0 
T-l 0 32 28 82 20 0 5 7 125 
T-2 10 27 16 107 0 27 21 25 86 
T-3 

Terrace 24 General 4 0 0 0 43 20 10 0 49 
T-l 7 20 30 20 69 55 39 40 344 
T-2 0 0 0 0 43 0 0 0 57 
T-3 65 0 0 24 21 7 20 0 81 

Terrace 25 General 15 20 32 10 20 71 17 0 115 
T-l 9 0 25 0 55 103 4 13 135 
T-2 0 0 27 27 0 102 33 0 90 
T-3 93 0 30 0 7 53 19 4 17 

Terrace 29 General 0 7 10 17 10 47 124 25 122 
T-l 9 30 4 5 39 4 67 7 84 
T-2 0 7 3 21 0 33 87 0 120 
T-3 73 7 33 12 20 19 0 85 135 

Plaza General 0 0 0 17 0 0 25 77 91 
Central, T-l 11 7 20 7 40 13 7 40 61 
North T-2 7 0 0 25 0 0 0 97 94 

T-3 42 0 20 7 0 4 85 40 98 

Plaza General 16 3 94 0 49 115 122 91 721 
Central T-l 116 65 63 125 344 135 84 61 168 

T-2 15 11 40 86 57 90 120 94 755 
T-3 373 93 152 20 81 17 135 98 100 
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