s e L B T

"

e

PRI




This is to certify that the

dissertation entitled

A Case Study In The Relationship Between Social Complexity
And The Organization Of Ceramic Production From
The Lake Patzcuaro Basin, Michoacan, Mexico

presented by
Amy Jo Hirshman

has been accepted towards fulfillment
of the requirements for

Ph.D. degree in Anthropology

e uditoio hllid

Major professor

Dategﬂf(/fz OQO/ 2003

MSU is an Affirmative Action/Equal Opportunity Institution 0-12T



PLACE IN RETURN BOX to remove this checkout from your record.
TO AVOID FINES return on or before date due.
MAY BE RECALLED with earlier due date if requested.

DATE DUE

DATE DUE
I8y 4 ¢ 1007

DATE DUE
KOY2008
- ‘Wq0%3®w€ 96 =00

6/01 c:/CIRC/DateDue.p65-p.15



A CASE STUDY IN THE RELATIONSHIP BETWEEN SOCIAL COMPLEXITY
AND THE ORGANIZATION OF CERAMIC PRODUCTION FROM
THE LAKE PATZCUARO BASIN, MICHOACAN, MEXICO
VOLUME |
By

Amy Jo Hirshman

A DISSERTATION

Submitted to
Michigan State University
in partial fulfilment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY
Anthropology
2003



ABSTRACT
A CASE STUDY IN THE RELATIONSHIP BETWEEN SOCIAL COMPLEXITY
AND THE ORGANIZATION OF CERAMIC PRODUCTION FROM
THE URICHU, MICHOACAN, MEXICO
By

Amy Jo Hirshman

Elite ceramic fine wares associated with the Tarascan state are easily
identifiable by their bold designs, vivid colors, and unique forms. Though these
fine wares seem to indicate a new and different ceramic tradition, in actuality
many of the formal and decorative elements are found much éarlier in the
ceramic sequence within the Lake Patzcuaro Basin, the core of the Tarascan
state. Two key theoretical models regarding the emergence of social complexity,
the social evolutionary model and the political economy model, pose two different
perspectives on the organization of craft, including ceramic, production. The
Classic period to Late Postclassic period ceramic sequence from the site of
Urichu, Michoacan, Mexico provides a test case for the relationship between
ceramic production and the emergence of the state. Drawing upon basic ideas
from the “Standardization Hypothesis” regarding the relationship between
ceramic variation and the organization of ceramic production, these two
theoretical models are compared along four dimensions: labor investment,
assemblage homogeneity, product standardization, and concentration of
production. Using multi-state character data from the sherd assemblage at
Urichu and instrumental neutron activation analysis data from Urichu and the

Tarascan capital of Tzintzunzan, this study assesses changes in the ceramic



assemblage reflective of larger changes in organization of ceramic production.
The results of this study indicate that there were no major transformations in the
organization of ceramic production from the perspective of Urichu during the
Classic to Late Postclassic cultural sequence. However, smaller changes within

the ceramic tradition can be aligned with some of the theoretical expectations.
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CHAPTER ONE
INTRODUCTION

Tarascan fine wares associated with the Tarascan state (c. AD 1350-
1622) are easily identifiable by their bold designs, vivid colors, and unique forms.
They seem to appear suddenly in the archaeological record and have become
well known to archaeologists, art historians, and collectors. Though these fine
wares seem to indicate a new and different ceramic and cultural tradition, in
actuality many of the formal and decorative elements are found much earlier in
the ceramic sequence within both the Lake Patzcuaro Basin, the core of the
prehispanic Tarascan state, and the larger cultural region.

Major theories regarding the emergence of social complexity posit craft
specialization as a major component of state formation. While within
Mesoamerican studies two key theories of social evolutionary theory and political
economic theory drive most of the archaeological inquiry the emergence of social
complexity, the generalized expectation of craft specialization remains a constant
within both theories. This study is concerned with the relationship between the
emergence of social complexity within the Lake Patzcuaro Basin and craft
specialization as typified by ceramic production. In particular, this study tests the
expectation of production specialization in the context of the emerging Tarascan
state. It also tests the particular expectations of the two theories in regards to
ceramic data from the site of Urichu, found within the core of the Tarascan state.

The first major theory, social evolutionary theory, posits certain

expectations regarding craft production, and ceramic production in particular,



within complex societies. These expectations include full-time specialization,
even to the point of spatial segregation of and investment in production loci
(workshops), increased efficiency of production resulting from mass production,
increased standardization of production, and at the same time, an overall
increase in the variation within the assemblage due to presence of elaborated
products produced to meet elite consumption demands. And, while some goods
may be produced directly for elite consumption, most are produced for market
exchange and according to market demands (e.g. Brumfiel and Earle 1987,
Sanders and Price 1968).

The second maijor theory, political economic theory, presents an
altemnative perspective. Within political economy, craft production, including
ceramic production, will be tied less to market forces than to the direct demands
of the political elites. Indeed, the entire economic system is structured less to
satisfy the demands of the populace than to satisfy the demands of the elite
class. The expectations for craft production, within political economic theory,
stem from the dominance of the command economy over the market economy.
Therefore, there is the expectation of centralization and administration of elite
good production, with full-time producers; and persistence of part-time production
with subsistence farming in the hinterland (Brumfiel 1987a; Brumfiel and Earle
1987).

Craft specialization is difficult to measure, as it involves issues of
production scale, locale, time and energy investment and more. Often ceramic

specialization in particular is used as the measure of craft specialization in



general; and ceramic specialization is measured in terms of product
standardization. Ceramic standardization, as outlined by the “standardization
hypothesis™ (cf. Blackman et al. 1993) maintains that the product of specialized
producers will exhibit less variation than the products of non-specialist producers.
This hypothesis is based predominantly upon ideas of efficiency and routinization
of task (e.g. Balfet 1965; Costin 1991; Rice 1981).

The “standardization hypothesis” will form the backdrop to a
multidimensional study of the ceramic assemblage from Urichu, Michoacan,
Mexico (Figure 1.1). Four dimensions of the organization of production, labor
investment, assemblage homogeneity, product standardization, and
concentration of production, are appropriate to a study of a ceramic sherd
assemblage (rather than a whole vessel assemblage) and to the evaluation 6f
the larger social theories. Labor investment and assemblage homogeneity draw
upon the multi-state character data coded from the assemblage sherds in order
to assess temporal variation in the ceramics. Instrumental neutron activation
analysis is used to evaluate sherds from both Urichu and Tzintzuntzan, the
Tarascan capital, as well as clay samples from the Lake Patzcuaro Basin. The
results of the chemical characterization study are used to evaluate paste
standardization throughout the cultural sequence and the provenance of ceramic
production within the lake basin.

This study uses ceramics from a multi-year, multi-disciplinary project in the
southwest portion of the Lake Patzcuaro Basin. Proyecto Sefiorios conducted a

survey and excavations at Urichu from 1990-1996, survey and excavation at
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Xaracuaro in 1996, and a survey of Pareo in 1996. The excavations conducted
at Urichu, which form the basis of this study, yielded deposits dated between AD
350-AD 1525, a period encompassing the emergence of the Tarascan state (ca.
AD 1350).

Urichu was a lower-level administrative center of the Tarascan state, and
had been autonomous prior to state formation. It is a reasonably well-preserved
site, with stratified deposits. Over 130,000 ceramic artifacts were recovered at
Urichu, including 70 whole vessels, with 41,076 more recovered from the survey
and excavations at Jaracuaro: a sample of 37,301 sherds, and six soil samples
from Urichu comprise this study. An additional 59 sherds and 18 clay samples,
from Tzintzuntzan and the basin, respectively, are also part of this study.

This research on the organization of pre-state and state ceramic
production is presented in several chapters. Chapter two discusses the
theoretical concerns that guided this inquiry into the organization of ceramic
production in the emerging Tarascan state, particularly comparing two key
models of state formation and the role of craft specialization. A statement and
critique of the “standardization hypothesis,” including archaeological expectations
for ceramics, is also part of the discussion. Chapter three contains the cultural
background to the study, including the cultural chronology for recent research at
the sites of Urichu and Erongaricuaro. Archaeological and ethnohistoric
information regarding the pre-Tarascan and Tarascan elite activity and economy
is also included. Comparative material provides a fuller backdrop for this study of

the organization of ceramic production.



Chapter Four describes the data for the study and the statistical method
applied to the ceramic sherd assemblage. This chapter also includes a
discussion regarding the necessity of using polythetic sets as opposed to the
traditional application of types derived from a Type-Variety classification system.
A discussion of the utility of Cluster Analysis as a tool for discovering polythetic
sets is also included in Chapter Four. Chapter Five is the study of the
characteristics of the ceramics, considering the question of specialization, and
change in specialization over time. The analysis assesses the change in labor
investment and also tracks the polythetic sets of ceramics and the within-set and
between-set variation in six temporal phases leading up to and including the
Tarascan state. In so doing, changes in the organization of ceramic production
are tracked and related to the competing theories of state emergence.

Chapter Six is a preliminary instrumental neutron activation analysis
(INAA) of sherds from Urichu and Tzintzuntzan. From a smaller initial analysis
using Urichu sherds, the study is expanded to include soils from Urichu and
sherds from Tzintzuntzan. The stability of the pottery groups is evaluated. The
assignment of pottery groups to probable production locations and the
assessment of ceramic movement within the basin are also included in the
chapter, including the hypothesis of the centralization of ceramic production
during the existence of the state.

Chapter Seven is the concluding chapter, synthesizing the results of the
statistical and INAA analyses. This study contributes to Tarascan studies on

several levels. First, it contributes on a basic data level, with an analysis of the



first stratigraphically recovered ceramics from a Tarascan site. Second, it
contributes on a descriptive level, allowing us to advance in our understanding of
the development and character of the Tarascan state. Third, it contributes on a
theoretical level, testing the expectations of the Social Evolutionary theory and
the Political Economy theory of state development. This research also
contributes to our understanding of the role of the organization of ceramic
production in testing our archaeological understanding of the emergence of

complex societies.



CHAPTER TWO
ORGANIZATION OF CRAFT PRODUCTION AND THE EMERGENCE OF
SOCIOCULTURAL COMPLEXITY

In some definitions of cultural complexity, the essential component

is the division of a community into functionally interdependent

entities of such complexity that no small group of people can

maintain all that community’s activities.... To translate this sense of

functional interdependence into archaeological terms, we must look

for concentrations and distributions of artifacts indicating a certain

level of activity specialization. (Wenke 1999:349)

Wenke's insistence on “functional differentiation and integration,” is a
textbook example of how archaeologists expect complex societies to exhibit
certain features, particularly to exhibit differentiation of task and specialist
economic production. This expectation has been expressed in different ways,
however, as the role of specialization is emphasized in different ways. These
differences can be seen in two key theoretical positions, that of social (cultural)
evolutionary models and of political economic models. Social evolutionary
models emphasize the role of elites as societal managers. One of their duties is
to manage the “natural” economic growth and concomitant rise of specialist
activities, including craft specialist production. On the other hand, political
economic models characterize the activity of elites as the driving force of a
command economy, spurring craft specialist activity in response to elite needs
and not overt economic growth. While each model expects craft specialists to
occur within state level societies, and each expects the products of craft

specialists to be identifiable, each model has different expectations for how and

when craft production is reorganized along specialist lines. This study tests the



social evolutionary and political economic models to examine which one best
describes the reorganization of ceramic production in the Lake Patzcuaro Basin
before, during, and after the emergence and existence of the Tarascan State, a

period of approximately 1200 years (AD 350-1525).

MODELS OF SOCIAL COMPLEXITY AND PRODUCTION ORGANIZATION

Relationship Between Social Complexity and Craft Specialization

Theories and models of sociocultural change have long held that the
emergence of social complexity coincides with changes in the organization of
production, especially of craft production and specialization. While the
occurrence of specialization has long been an expectation of social complexity
(cf. Childe 1951; Flannery 1972; Johnson and Earle 1987), it was the creative
work of Clark and Parry (1990) that actually tested the hypothesis of producer
specialization in complex societies. Using data from the Human Relations Area
Files, they tested the occurrence of craft specialists vs. “complexity,” indexed by
five variables: community size, density of population, level of political integration,
social stratification, and agricultural dependence (Clark and Parry 1990:304).
Their findings indicated a strong relationship between craft specialization and
socially complex societies: “the correlation analyses indicate a general
association of the intensity of craft specialization with the degree of cultural
complexity, as measured by a combination of demographic, sociopolitical, and

agricultural indices” (Clark and Parry 1990:309). This conclusion has become an



oft-cited justification for maintaining the expectation that social complexity and
craft specialization are related (cf. Blackman et al. 1993; Rice 1991;

Wattenmaker 1998).

Two Theoretical Models of the Relationship Between Social Complexity and Craft
Production

Two key theoretical models regarding the emergence of social complexity
have traditionally guided Mesoamerican archaeology: by social evolutionary, or
cultural, models, and by political economic models. Each of these two models
have explicit economic expectations regarding a) the emergence, role, and
importance of craft production (and specialization) and b) exchange of goods and
services. However, both models generally expect craft specialist production
within the context of that peculiar form of social organization we refer to as “the
state.”

Brumfiel and Earle (1987) discussed three general models of the
relationship between social complexity and specialization in their seminal
discussion of specialization. These general models are 1) the commercial
development model, 2) the adaptationist model, and 3) the political model. The
two former models fall within the broader expectations of the social evolutionary
model, while the third falls within the political economic model. Each model
considers the relationship of social complexity and the organization of production

and in so doing highlights the expectations for the role, intensity, and timing of
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the emergence of specialization. Brumfiel and Earle (1987) is used as a baseline
to streamline the discussion of these two theories in this study.

Within social evolutionary theory, craft specialization and market growth
are considered normal and appropriate, and full-time specialization is expected
with the development of a state-level society. The commercial development
model holds specialization as a key component of social complexity, being part
and parcel of the normal and expected growth of the economy. As the economy
grows larger, economic tasks diversify as people specialize in order to improve
efficiency and maximize economic gains. Specialists are expected to engage in
their tasks at a “full-time” level, especially within urban centers. Growth is market
driven, and elites are considered to be just another specialized activity group,
developing as overseers maintaining the economic situation rather than as
favored economic actors. Growth is normal, natural, and the existence of
specialization is the indicator of social complexity.

Related to the commercial model is the adaptationist model. Again,
economic growth is expected, as is also the development of diversification and
specialization of task. However, elites are seen as managers, administering the
economy for the general good. Brumfiel and Earle (1987) highlight four variants
of the model, focusing on elites as managers of different aspects of the economy:
as managers of a redistributive economy, as managers of a market economy in
highly diverse resource contexts, as managers of the key means of production,
or as managers of long-distance trade. The market's role changes with different

varieties of the model, but in general the market is primarily an economic

11



institution. An emphasis on full-time specialization and participation in the market
economy is expected, though some “part-time” specialization is not surprising.
Specialization is, again, expected to emerge just prior to and with social
complexity.

While differing from one another in the role of elites, both models are
applicable to and used within the general theoretical construct of social neo-
evolutionary theory. The expectations of the naturalness of economic growth, of
benevolent managerial elites, the co-occurrence of specialization with
complexity, and the emphasis on the intensity of specialization are concomitant
with other social evolutionary expectations of the state and civilization, such as
urbanism and surplus agricultural production. These models have been applied
to early states in various parts of the world and have been quite influential in the
development of the dominant paradigms guiding Mesoamerican archaeology.

Early emphasis in social evolutionary theory included classifying societies
by types, based on characteristics such as technology or political structure.
Several authors were instrumental in the development of such social typologies,
such as “savagery-barbarism-civilization” (e.g. Morgan 1877) or “non-rank-rank-
stratified-state” (e.g. Fried 1967), and “band-tribe-chiefdom-state” (Service 1971,
1975). However, it was the work of Julian Steward (cf. 1953) that first brought
these typological ideas into a dynamic, testable archaeological paradigm.
Steward brought together expectations of certain so-called “levels” of complexity

with ecological variables and developed a multilinear model of culture change
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and the “culture core” concept emphasizing subsistence activity that was
adaptive in an ecological context (Steward 1953; Trigger 1989).

These neo-evolutionary ideas and the concept of the culture core
stimulated archaeological research on culture change. In Mesoamerica,
dominant and durable paradigms for research were formulated according to
Stewardian themes. Authors such as Amillas (1948), Palerm and Wolf (1957),
and Jimenez Moreno (1966) laid down what became guiding parameters for the
chronology and core research areas for Mesoamerican archaeology. In turn,
they prompted ecologically-oriented settlement studies, such as the early work of
Sanders (1957) and Willey (1957). An important culmination of this approach
can be found in the work in the Valley of Mexico (Sanders et al. 1979). That
ambitious survey has served both as a model for later work, such as the survey
of the Valley of Oaxaca, and as a guiding framework for cultural development
within Mesoamerica, including the expectations of “internal differentiation, based
on economic specialization and differential access to economic and political
power” (Sanders et al. 1979:4).

From this early work, neo-evolutionary expectations of the emergence and
role of specialization were articulated. For example, Sanders and Price (1968)
state well the expectation of a neo-evolutionary perspective on Mesoamerican
cultural complexity and craft specialization. They write:

A result of increased population, surplus production, and

competition for strategic resources is the specialization of

occupation characteristic of civilization and, to a lesser degree, of

the more complex chiefdoms. If surplus is channeled into

population growth, this would ultimately provide the stimulus for
social control, which would in turn alter the pattern of disposing of
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surplus and produce still increased demand for production of

surplus. The specialization of function is in a sense self-intensifying

once under way. Part of this is of course definitional: food

production becomes a full-time specialty too when other

occupations have become professionalized, if only by contrast.

More substantive processes are, however, also operative. As the

diversification of economic interest becomes greater, the greater is

the need for centralized regulation to reconcile these interests.

Specialists in control of men and of resources—political

specialists—are increasingly required and can be supported from

the increased production. As such authorities acquire more

functions, they become indispensable to the society as a whole,

and their position is accordingly strengthened. (Sanders and Price

1968:232-233)

Elsewhere they also discuss the “high level” of craft specialization within
Central Mexico—that is, within the Aztec empire (Sanders and Price 1968).
However, Aztec Tenochtitlan is not the only dominant example of high levels of
social complexity and craft specialization within Mesoamerica. Teotihuacan has
also served as a basis for such ideas as urbanism, public-spirited rulers [also
common within Mayan archaeological reconstructions until relatively recently (cf.
Sabloff 1994)] and the importance of craft specialization. Models of craft
specialization posited within this theoretical framework also include those of
Rathje (1975), Price (1977), and Rice (1981).

Rathje emphasized a “trajectory” “that defines resource management
changes through time in the material attributes of production and distribution
systems” (1975:413). In particular, he expects an increase in the number of end
products produced through the lessening of investment into the product, via
standardization and efficiency of production. Price emphasized that changes in
sociocultural organization are accompanied by changes in technological

organization and production (1977). That is, technological changes toward the
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increasingly efficient use of energy, particularly labor. While the arguments of
the first two authors were somewhat theoretical, Rice’s work (1981)
operationalized these ideas with her model of craft production. Rice formulated
an explicit step-wise model of increasing specialization of production that is
based on increasing uniformity of product, increasing differentiation between elite
and utilitarian wares, and increasing evidence of mass production.

As the above example illustrates, specialized production within managerial
or adaptational models includes expectations of economies of scale,
improvement of efficiency, and mass production for market distribution. While
household-based production can certainly meet this demand, and may actually
do so within rural contexts, workshops are expected to emerge especially within
urban contexts as a means to maximize production efficiency. While sumptuary
goods are also expected, the emphasis of specialist production is on workshop
production of mass produced goods for market distribution and consumer
consumption. These workshops—evidence of “full-time,” organized, maximized
production—are expected as an indicator of the emergence of “true” social
complexity, that is, state-level societies.

While influential and fruitful in archaeological research, neo-evolutionary
models, which emphasize the managerial or adaptational aspects of elites, have
their critics, too. Brumfiel and Earle (1987:3) note archaeological evidence
contrary to these models, including examples of elite intervention in economic
matters for overtly political ends. Clark and Parry found that while craft

specialization is associated with the general indices of cultural complexity, it is
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most strongly associated with the political indicators of social stratification,
political integration, and community size (Clark and Parry 1990:315). The
association was less strong with the indices of population density and agricultural
dependence, which are important to neo-evolutionary models. Additionally, the
strongest correlations were between patronized and attached craft production,
rather than full-time production. The greatest increase in specialization coincides
with social stratification (Clark and Parry 1990:315).

As an alternative to these social evolutionary models [and the third model
posited by Brumfiel and Earle (1987)], the political model emphasizes the role of
elites in economic activity. In contrast to the managerial and adaptationist
models, the political model sees cultural complexity not as a natural
consequence of economic growth but rather a result of elite activity in the
economic process. Elites act for their own self-interest, not to benefit society as
a whole. Elite economic activity is extractive, requiring surplus production from
domestic contexts to fuel its own accumulation. Specialization, within this
perspective, is a response to elite demands, not an efficiency decision. It may be
either “full-time” or “part-time,” but the core production unit is construed to be a
household rather than a workshop. Markets tend to play a secondary role within
elite political and economic priorities. Therefore, markets may not have
institutional importance attached to them, though markets are not unexpected
within contexts of increasing complexity, especially within Mesoamerica. Instead,
elites control the demand economy, supporting their wealth primarily through

staple finance or appropriation of objects signifying wealth and prestige.
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The political model has been applied to Mesoamerican research as well,
particularly to the Aztec case. Pedro Carrasco (1982, 1983) maintains, “the
economic process was embedded in the political institutions of a stratified
society” (1983:24-5). While households produce to meet their own needs and
the market fills the economic voids, the elites actually control production and
economic processes important to their maintaining and expanding political
power. Craft specialization was either a part-time activity within the rural
household (though in response to elite demand) or a full-time activity under the
direct control of the elites. Aztec rural household-based production has been
documented in places like Huexotla (Brumfiel 1980, 1987a), Otumba (Chariton et
al. 1991; Chariton et al. 1993) and elsewhere (Brumfiel 1987b, 1996). Markets
played an important role, as they became necessary suppliers of the raw
materials needed for some of this surplus production and places where elites
could turn luxury items into foodstuffs (Brumfiel 1987b).

These models are not necessarily mutually exclusive within
Mesoamerican archaeology. Minc cogently points out (1994) that the work of
some authors who place themselves within a somewhat more political model
context, such as Liz Brumfiel (1987a), actually prove to be good examples of
adaptationist modeling. This is because within both the cultural model and the
political economy model, the market can be—and has been—emphasized to
varying degrees, seen especially within models of the nature of the Aztec state
and later empire. The basic difference in the two larger models of cultural

evolutionary theory and political economic theory is not the presence or
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importance of the market, but the degree to which the elites manipulate the
economic structure for their own benefit or for the benefit of all. As such, there
are differences in the expectations each model has for the organization of
production within changing social structures and the emergence of the state.

Each broad theory of the emergence of social complexity has different
expectations regarding the organization of production within society, including the
role, intensity, and timing of craft production. Social evolutionary theory contends
that craft specialization is a normal aspect of natural economic growth and, as
such, responds to market, not elite, forces. Production intensifies in response to
market demands and will organize itself in an efficient manner, including the
implementation of laborsaving techniques and centralized, urban workshops.
Craft specialization is concurrent with the growth of social complexity, and
specialists of varying tasks are indicative of complex societies, that is, states.

A political economic model, on the other hand, contends that
specialization is not a normal by-product of expected economic growth but
primarily a result of elite involvement with the economic and social system. As
such, specialists respond to elite, not market, demands and are organized to be
responsive to elite pressures. As a result, there is little overt expectation of
organization to maximize efficiencies of scale (i.e. workshops) and household
production may not only persist, but may also be the key production unit. As
craft specialization is a result of elite activity, craft specialists can emerge
whenever elites are active and are not necessarily indicative of only “state-level”

societal complexity.
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ORGANIZATION OF PRODUCTION: DEFINING AND MODELING CERAMIC
PRODUCER SPECIALIZATION IN ARCHAEOLOGICAL RESEARCH

Definitions

While archaeologists can easily agree that craft specialization is an
expected aspect of complex societies, a definition of specialization is more
problematic. Typically, craft specialization is set aside from agricultural
specialization, as something beyond both subsistence production and surplus
agricultural production. It typically involves the emphasis on another form of
production, usually of another resource and of another end product. Various
definitions of craft specialization abound in the literature, emphasizing different
aspects of specialization, such as the producers, the context, the consumers,
and the product.

Bayman uses one of the broader definitions, recasting the term as “craft
economies,” thereby “to encompass the process whereby ancient peoples
negotiated the acquisition of raw materials, fashioned them into finished goods,
and consumed or distributed such commodities into larger economic networks”
(1999:252). While Bayman is correct in looking at production in the larger
framework of raw material acquisition and product distribution, not just production
(e.g. Pool 1992; Rice 1981), he does not emphasize the aspect of specialist
production as production of goods for others. Production for others is a strong
theme in other definitions. For example, Clark and Parry emphasize, “craft

specialization is production of alienable, durable goods for nondependent
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consumption” (1990:297). Costin adds to this the idea of variability of surplus
production, stating

...Specialization is a differentiated, regularized, permanent, and perhaps

institutionalized production system in which producers depend on extra-

household exchange relationships at least in part for their livelihood, and
consumers depend on them for acquisition of goods they do not produce

themselves (1991:4).

This mutual relationship is a key component of Brumfiel and Earle’s definition,
where “specialization involves economic differentiation and interdependence: the
existence of individuals who produce goods or services for a broader consumer
population” (1987:5).

Taken as a whole, specialization is a complex notion, involving a process
from acquisition of raw resources through production of goods in quantity at least
beyond household need, and incorporating a relationship between producer and
consumer. In this study, the focus is narrower, on the producer and the
organization of production typically found with increasing “functional
differentiation and integration.” It is not a question of “full-time” or “part-time,” as
any production beyond household needs is considered specialization, at least at
an incipient level. The question under study is less whether some specialization
occurs prior to state formation, but whether and when production is reorganized
at a level consistent with expectations regarding “state” formations. This is a
diachronic consideration, answerable only within studies of single cultural
traditions. While this situates craft specialization within a larger social and

cultural context, further unpacking is necessary before an application of this fact

of social analysis can be made with regard to the archaeological record.
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Modeling Specialization

Brumfiel and Earle (1987) divide their conception of “specialization” on the
basis of the differences among 1) subsistence goods and wealth, 2) independent
and attached specialists, and 3) staple and wealth finance. They focus on the
differences in exchange systems of subsistence goods and wealth, and the
interrelatedness of production, symbols and politics, rather than suggesting
measurable parameters indicative of changes in the organization of production
per se. In her seminal review article on ceramic specialization, Costin (1991:11-
16) highlights the need to look at craft specialization, especially ceramic
specialization, from the perspective of four dimensions or “parameters.” These
parameters are: context (relationship of producer to larger sociopolitical
demand), concentration (the spatial aggregation or spread of producers within or
between communities), scale (the actual organization of the “production unit”)
and intensity (the time spent in production). Costin’s goal is to operationalize
measurable parameters of craft specialization.

Costin’s explanation of these parameters identifies an eight-part typology
of specialized production: individual specialization, dispersed workshop,
community specialization, nucleated workshops, dispersed corvée, individual
retainers, nucleated corvée and retainer workshop (1991:8-9). Her typological
organization is not unlike those proposed earlier, particularly by van der Leeuw
(1977) and Peacock (1982). Though differing in their details (e.g. van der Leeuw
has six types in his scheme), these typologies have been important in the

conceptualizing and modeling of ceramic specialist production.
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While these types tend to fit neatly with the types or stages of societies in
social evolutionary models, they need not be so tightly applied to archaeological
data. Indeed, they have spurred various other attempts to define the
archaeological record more narrowly (e.g. Santley et al. 1989) in order to
understand the archaeological remains. While not all archaeologists have tried
to fit their data into one or another of these types, a strong connection has
developed between the expectation of workshops (variously defined) and
specialist production.

Similarly, the growth of craft specialization tends to be connected with
growth in political, economic and social complexity. As sociopolitical complexity
expands, archaeologists argue, so too does the specialization of production and
the administration of production. Several examples include Rice (1981) and
Blanton (Blanton et al. 1982) in Mesoamerican prehistory, and Wattenmaker
(1998) from Mesopotamian prehistory. The latter two particularly emphasize
expectations of increased complexity resulting in increased administration of
production and increased specialization of production—at a workshop level.
Self-sufficiency of households, they maintain, will be negatively affected by
political elite demands for tribute, either in subsistence goods or material goods.
Wattenmaker (1998) adds the expectation that with the emergence of
sociopolitical complexity there will be an increase in the number of goods
carrying social information and consumers will demand “standardized” products

that reflect their social position.
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Feinman is critical of this type of model, which he calls “monolithic”
(1999:81-83). He argues that these models are basically expecting a dichotomy
between relative social simplicity and social complexity. This dichotomy is to be
found in or marked by the absence or presence of specialized production locales.
These locales—workshops of whatever type—are expected to be in a non-
domestic context and scale. Domestic production, then, is considered to be of
low intensity—production basically for household consumption without important
production for surplus exchange or for consumption outside of the household by
others. This household-workshop dichotomy falls within the scope of the
“standard view of technology” as articulated by Pfaffenberger (1992). Based on
his work at Ejutla, Feinman argues that domestic contexts can instead be the
locale or production context for specialized production. This production can be
for local exchange or even for elite context/elite use. He cites the movement of
shell products from the Ejutla Valley to the Oaxaca Valley and then for deposition
at Monte Alban as an example (1999). It is possible, he argues, to have a far
more complex specialized production picture than initially imagined within a
typological construct. Itis in fact possible to have a mix of production context
and scales within the economy of a larger, socio-politically complex state.’

Household production and specialization have been documented in
several places in Mesoamerica in addition to Feinman’s work at Ejutla. Aztec
period Otumba (Chariton et al. 1991; Chariton et al. 1993) demonstrates the
importance of household production and the interplay between household

production and market exchange. Households within Otumba demonstrate
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production in various crafts, such as obsidian, groundstone, fibers, figurines and
lapidary (Chariton et al. 1993). Huexotla is another Aztec period site that
indicates household production tied to both market demands and to urban elite
demands for specific goods (Brumfiel 1980, 1987a). Brumfiel argues that
demands upon households for tribute items stimulated both household

production and market exchange (1980, 1987a).

Archaeological Expectations for Ceramics as a Case Study

Producer specialization has certainly been noted for many types of
production and products. However, a principal artifactual category used to test
ideas of craft specialization is ceramics. Ceramics are particularly useful to
archaeologists because of their preservation qualities and their typically high
numbers in archaeological contexts. They are also useful because of the highly
plastic nature of their fabric and their use in commoner, elite and ritualistic
contexts. They can be easily manipulated to carry information, while other raw
materials can require more work. Additionally, it has been and still is possible to
carry out ethnographic research on ceramic production and distribution (e.g.
Amold 1985, 1995; Balfet 1965; Kramer 1985; Longacre 1991; Longacre and
Skibo 1994), thus providing useful analogues and models for archaeological
research.

There are a number of ways to distinguish specialized ceramic production
in the archaeological record. The evidence falls into two broad categories. The

first category is that of evidence of the location of production, i.e. identification of
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architecture required in manufacture, of caches of raw materials, of
concentrations of production debris, of tools required in the manufacturing
process. The second category of evidence for specialization is the final product
itself, i.e. of standardization in preparation of raw materials and of final form.
Costin drew this broad distinction (1991; as “direct” and “indirect evidence”) and it
serves a useful purpose when considering the archaeological evidence for
ceramic production (and craft production in general).

Direct evidence of ceramic production includes kilns, special purpose
space for drying, drying sheds, finishing tools, clay lumps/raw material caches,
wasters, and other debris. In Mesoamerica, finds of formal kilns have
traditionally been rare (cf. Payne 1982; Stark 1985). However, they are not
unknown (cf. Santley et al. 1989), and firing pits (Balkansky et al. 1997; Feinman
1999) are also known in the archaeological record, as are associated ceramic
production debris and tools.

Feinman (1999) argues that the discovery of formal kilns and the relatively
high numbers of production debris and final products have typically led
investigators to interpret such finds as evidence for nucleated, workshop
production contexts. These would be formal, specialized contexts, as opposed to
domestic, household contexts, where production is expected to be less intense,
part time, with fewer products and production primarily for own domestic
purposes. Feinman points to the preponderance of the “monolithic model”
(1999:81-83) in such interpretations, the model of the increasing scale of

production location context with the increase in overall specialist production.
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Feinman (1999) cites van der Leeuw (1976) and Peacock (1982) as the core of
the “monolithic” model, with Santley (Santley et al. 1989) as the key
Mesoamerican application for ceramic production. Feinman (1999) also cites
Spence (1967, 1981) and Shafer and Hester (1983) for obsidian production at
Teotihuacan and Colhua, respectively, as representative of this model within
Mesoamerican archaeology.

What is necessary, Feinman (1999) argues, is looking at the whole
context, not just the kiln or the debris field. Feinman places such craft
production, even in state contexts, well within the household as the production
unit. Amold also emphasizes context (P. Amold 1999). He states that
ethnographic information indicates kilns and open firing pits are both used in
intensified ceramic production. Kilns tend to be used in contexts where firing
areas are circumscribed and the necessity for control over firing is greater. He
would argue that intensified production can occur within households and can
occur without kilns. However, when kilns are present, they are indicative of
specialized production.

In the absence of direct data for ceramic production, Costin (1991:32-43)
cites several categories of indirect evidence for ceramic specialization:
standardization of product, efficiency (“economizing behavior”), producer skill,
and regional variation and falloff curves (that is, perceivable changes in the
spatial distribution of ceramics types and styles). Costin admits, “at best, most
indirect evidence for the organization of production provides information on the

relative degree of specialization.... They rarely yield unequivocal evidence for
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the context, scale, or intensity of production” (Costin 1991:33). Costin is correct
in her assessment, yet indirect data can provide testable data relating to her
dimensions (context, concentration, scale, and intensity) of specialized
production. Fry (cf. Fry 1979, 1980; Fry and Cox 1974) emphasized the
geographic, or spatial, dimension of excavated ceramic materials from Tikal to
unravel changing patterns of specialist production units and the distribution of
their products. Using morphological and stylistic attributes, dissimilarity within
known vessel classes such as plates, vases, and jars was measured using
multidimensional scaling. Fry demonstrated distinct and changing patterns of
vessel distribution, revolving around nodes of specialist ceramic production.
When the temporal, rather than spatial, dimension is strong within an
indirect data set, the first three of Costin’s evidence types are more important:
standardization of product, efficiency, and producer skill. These three types have
been subsumed and together form what is more consistently studied as the

“standardization hypothesis” (cf. Blackman et al.1993).

RECOGNIZING THE RE-ORGANIZATION OF PRODUCTION AND
PRODUCER SPECIALIZATION

The “Standardization Hypothesis”
Standardization of final product is often studied as a means of
understanding producer specialization. Balfet (1965) was among the first to

observe variation in the final products made by different potters. She noted that
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among the potters of the Maghreb a difference between the products made by
women for their own household use and the products made by potters for
commercial exchange that suggested that commercial producers created more
homogenous, that is, standardized, products (1965:170). Since the potter has a
relationship to both the pot and the consumer, Balfet suggests, “it should in fact
be possible to infer from the techno-stylistic characteristics observed directly in
the ceramics, certain conclusions on the economic and social structure of ancient
societies” (1965:169). Balfet's observation collapses Costin’'s (1991) remaining
indirect data indicators of specialized production—standardization, efficiency,
and skill. Yet Costin highlights these three as uniquely different.

“Standardization,” Costin argues (1991:33-36), is composed of two parts.
The first is her simple assertion that a specialized production system will have
fewer producers/production units, hence less variability in the overall
assemblage. The second part is her assertion that standardization is a result of
“cost-cutting strategies” involving the routinization of actions involved in the
production of large numbers of final products. “Routinization” is the habit of
motion. “Efficiency” (1991:37-39) is “economizing behavior,” the relative amount
of time, energy and materials invested in the final product. Costin distinguishes
efficiency from standardization because some producers may reduce costs
(leading to routinized actions), while other highly specialized producers may
actually invest more time, energy or materials into their products depending upon
the context of demand. Consequently, there is no necessary relationship

between standardization and efficiency in Costin's model. Finally, “skill”
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(1991:39-40) is the mastery the producer has over his or her materials and
product (cf. Costin 1991:39; Longacre 1991:102). Skilled producers will create
standardized products because they will commit fewer errors in the production
process’. Though obviously tied to the first factor, that of increasing repetition
within mass production contexts, even small-scale producers become
increasingly standardized in their final product, as noted above. Acquisition of
skills necessary to the execution of pottery production are learned, and it can
take many years for an individual to become a skilled potter, unless some form of
technology, such as a mold, is used (Amold 1985:206). It is easy to understand
that the early products of novices exhibit greater variation that those of more
experienced practitioners.

Costin (1991) took pains to make each notion separate and testable.
However, most conceptions of “standardization” collapse these indirect indicators
into one general model, the “standardization hypothesis” (cf. Blackman et al.
1993).

Rice defined ceramic standardization as “a relative degree of homogeneity
or reduction in variability in the characteristics of the pottery or to the process of
achieving that relative homogeneity” (1991:268). That is, ceramic
standardization is the increasing similarity of ceramics and/or the process of
creating similar products. Blackman, Stein and Vandiver used Rice’s definition
as the basis of a formal “standardization hypothesis” (1993:61). They proposed
standardization as both a process of production and as an aspect of the final

product, based on “the underlying assumption ... that a high degree of
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standardization or homogeneity in vessel dimensions reflects specialized mass
production, while variation or relative heterogeneity is taken to indicate
household production” (Blackman et al. 1993:61). The authors cite three ‘factors’
that are generally proposed as support for this hypothesis: cost effectiveness,
conservative nature of pottery production, and communication of social
information.

The first factor, “cost effectiveness,” is similar to half of Costin's
conceptualization of standardization (1991:33). Essentially, products will become
more similar as producers turn to techniques of mass production, routinizing and
mechanizing their production process. Their repeated actions lead to habitual
action, and thus increasingly similar products. Blackman, Stein and Vandiver
(1993) cite Feinman (Feinman et al. 1984) and Balfet (1965) for this observation.
Others who have used this as a basis for studying producer specialization
include Rathje (1975), Rice (1981), and Sinopoli (1988).

Interestingly, Costin separates the concept of “efficiency” from this aspect
of standardization (1991:37). For Costin, efficiency is less the habit of motion
than the simplification of action to become easier, shorter, and/or quicker in order
to save costs (Costin 1991:39, Hagstrum 1985:72). In an example of this
conception of efficiency, Hagstrum analyzed the number of gestures and
brushstrokes on two types of American Southwest pottery, arguing that the fewer
the gestures and brushstrokes the more indicative it is of specialized production
(1985:73, 74, see also Costin and Hagstrum 1995). The “production step

measure” (Feinman et al. 1981) is based on a similar premise that the
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simplification of steps in the production process is indicative of increasing
specialization.

The conceptualization of ceramic specialists creating economies of scale
has been criticized as being a Western notion (cf. Amold 1991; Feinman 1999).
Ethnographic research has demonstrated the reasonableness of this criticism in
that the products of ceramic specialists demonstrate relatively little variation,
even so-called “part-time” specialists within household contexts (Amold 1991;
Amold and Nieves 1992; Benco 1988; Kvamme et al. 1996; London 1991;
Longacre et al. 1988; Longacre 1999; Sinopoli 1988). Yet these potters have
used at least some aspects of routinization of production steps in their
production.

Additionally, at least some level of specialized training, practice, and skill
is necessary to create assemblages that exhibit little variation (Longacre 1999).
Longacre’s study involved potters using hand-building techniques. Amold
(1985:205-6) notes that molding techniques can significantly reduce the time
necessary for learning sufficient potting skills and can enable even an adult
leamer to create marketable vessels quickly". Molds are used in higher-volume
production than hand-building techniques used alone (Rice 1987:126; citing
Peacock 1982). Either highly trained, skilled potters or the use of molds both
point to standardization as a basic measure of production organized around at
least some specialization of production.

The second factor of the standardization hypothesis as formulated by

Blackman, Stein and Vandiver refers to Rice’s (1991:268) suggestion that the
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nature of ceramic production is conservative. This is a common assertion in
ceramics research. Arold (1985:220-224) highlighted various factors that tend
to push potters toward conservatism, such as previously learned motor habits,
the potter’'s own social organization, and larger cultural attitudes, beliefs and
practices. Not all potters are conservative, however (Amold 1985:202-221).
Innovations in production technology (such as adoption of molds), drying
facilities, and firing technology can increase productivity.

The third factor Blackman, Stein and Vandiver (1993:61) cite is
Wattenmaker's suggestion that,

Specialization permits greater control over the information

conveyed as a result of the greater skill of the specialists and

elimination of irrelevant information such as individual variability in

manufacturing skill and techniques. Therefore, specialization would

serve to standardize the messages conveyed through materials.

For this reason, | suggest that specialization, and concomitant

standardization, arose partially in response to a need to enhance

the effectiveness of the material component of the communication

system. The clarity of information conveyed by specialist-produced

goods may have been part of their appeal to all consumers.

(Wattenmaker 1998:14).
A demand for goods communicating the right social message may be one
reason, Wattenmaker argues, for why people even desire specialist-produced
goods. It is also possible that a given culture will not value absolute precision in
standardization in order to either produce or consume a vessel".

An additional influencing factor offered by Rice (1991) is the need for
““quality control” over a finished product intended for wide distribution” (Rice

1991:268). Quality control is particularly important in cases where products need
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to be stacked or are used as standard measures of a product (cf. Rice
1987:202).

All of these factors, along with the ethnographic observations, form the
basis of studying indirect evidence for ceramic specialization in the
archaeological record. However, Longacre challenged the utility of studying
standardization in the archaeological record.

The archaeological situation creates a major analytical stumbling

block because statistics that describe variation are totally

dependent on how the ceramic classes or types happen to be

defined.... Inadvertent lumping of multiple size classes by the

archaeologist has the effect of inflating the apparent variation of the

measurements. (Longacre et al. 1988:106-107, italics in original)

Longacre is quite correct in noting that archaeologists cannot assume they
are creating a typology that is identical to the cultural emic categorizations of the
archaeological population. This criticism has long been a part of archaeological
theory (cf. Hill and Evans 1972), with long and passionate discussions within the
archaeological literature regarding classification and typology (cf. Rouse 1960;
Sabloff and Smith 1969; Spaulding 1953; Whallon and Brown 1982; Wheat et al.
1958). Yet archaeologists can produce meaningful classifications, which are
useful in testing models of social organization and change. It is necessary to be
careful to ensure the classification scheme matches the analysis (Adams and
Adams 1991; Chilton 1999; Hill and Evans 1972).

Additionally, studies of ceramic specialization and standardization produce
relative results and must be undertaken within a cultural tradition, as strongly

advocated by Amold and Nieves (1992) and Costin (1991) (see also Blackman et

al. 1993). Some insist that cross-cultural comparisons can be made, such as
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Benco (1988), where known specialist-produced products were compared to
ethnographic assemblages of part-time specialists in Northern Africa. Such a
comparison only served to highlight that specialization is relative, not absolute.
However, Eerkens and Bettinger (2001) insist that absolute standardization is
possible to identify. They propose an independent measure for standardization
studies, based on human sensory limits. Yet if categories are lumping multiple
emic classes, as Longacre (1988) cautioned, then variation will seem greater and
erroneous conclusions will be drawn about the nature of the specialization under
study. With these problems in mind, it is possible to conduct a study comparing
multiple assemblages within one cultural tradition. This study will produce
relative results that can then be compared across temporal periods and against
modeled expectations. When the categories to be compared are created in a

controlled, equitable manner, the results should be particularly informative.

Measuring Standardization in Ceramic Paste and Form

Standardization of final product has been measured in various ways,
which account for the form and style of the final product, the technology of
production, and the raw materials of production. In this study, the measurement
of standardization will occur across four dimensions, which take both final
product and assemblage composition into account. The four dimensions are:
labor investment, intensity of production, product standardization, and

concentration of production. A tabulation of these dimensions occur in Table 2.1.
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Labor Investment—the technology of production

Technology of production is difficult to study without direct evidence—such
as kilns, wasters, tools—but not impossible. Indirect evidence for technology can
be found in the porosity of sherds and vessels, indicating possible vessel function
and quality of craftsmanship (cf. Curet 1997; Feinman et al. 1984). Re-firing
experiments, the determination of firing temperature (cf. Curet 1997), and
completeness of firing can indicate skill (Hagstrum 1989 cited by Costin
1991:40). Labor investment can be approximated, using indicators such as labor
invested into the production process (Feinman 1980; Feinman et al. 1981) or
decoration process (Costin and Hagstrum 1995; Hagstrum 1985). Occasionally,
the actual production method leaves traces on the final product, indicating the
use of coiling or other hand-building techniques, forms and/or molds, tournets or
wheels (cf. Blackman et al. 1993).

Within this study, the frequency of decorative techniques, i.e. the use of
slip, the use of paint and the number of paint colors, the use of resist, will be
compared across time to find phases where labor investment in decoration

increases or decreases.

Intensity of production—assemblage homogeneity and product standardization
Perhaps the most common means for studying ceramic

standardization involves the application of formal statistical tests to metric

variables collected from a ceramic assemblage. Several techniques have been

used, including histograms and distribution curves (Rice 1981), factor analysis
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(Hagstrum 1985) and diversity measures (Benco 1989; Rice 1989). However,
most studies rely on the application of formal, inferential statistics on metric data.
There is some variability in the tests used, but most common are applications of
contingency tables (Feinman et al. 1984 used Phi), F-tests, Coefficient of
Variance, and ANOVA (e.g. Amold and Nieves 1992; Benco 1988; Blackman et
al. 1993; Longacre 1991; Longacre et al. 1988; Sinopoli 1988). Kvamme
(Kvamme et al. 1996) offers a counterpoint to this, insisting that the use of
nonparametric tests is often necessary. They argue normality in the data set
must be established, and suggest the Shapiro-Wilkes test for normality. If the
sample is not normal, they propose applying the Brown-Forsythe non-parametric
test of one-way ANOVA with confidence intervals determined through a
jackknifing method.

In every case, the authors use metric data sets drawn from whole vessels
and from identified, well-established vessel classes. Most of them (e.g. Longacre
1991; Longacre et al. 1988; Kvamme et al. 1996) use ethnographically derived
classes and have the luxury of obtaining large, statistically significant samples.
The rest use archaeological samples, typically from unique circumstances, such
as a cache of whole vessels used by Sinopoli (1988) from the site of
Vijayanagara, South India, or a set of stacked wasters from Leilan, Syria
(Blackman et al. 1993). Not all archaeological assemblages are as neat as these
cases. In situations where the assemblage is dominated by sherds, alternative
methods have been used, such as diversity measures (Benco 1989; Rice 1981)

or Multidimensional Scaling (Fry 1979, 1980; Fry and Cox 1974). In this study,
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Cluster Analysis will be used to identify groups within the assemblage that will be
measured and compared for changing variation.

While individual vessel types have been studied for evidence of
specialization, few authors have considered what specialization will look like in
terms of the entire assemblage. Costin only notes that “specialized systems
have fewer producers,” (1991:33) but takes this observation in the direction of
expected morphological standardization of final products, not overall assemblage
diversity or simplicity. Rathje (1975), in proposing his three-step production-
distribution trajectory tied to information processing for the prehispanic Yucatan,
proposes increasing assemblage variation on the local level, though it is
increasingly integrated on the system level. That is, a cultural system changes
over time in the manner in which it handles matter, energy, and information. A
culture’s information/communication subsystem cannot grow quickly enough for
the overall culture’s needs. As a result, cost-cutting (“mass replication™) will
become the norm in craft-produced items that communicate messages, such as
ceramics. This is the material expectation for the basic standardization
hypothesis. Rathje includes, however, expectations for the overall assemblage
structure. The basic sequence is in three steps: starting with 1) high investment
in low numbers of vessels; followed by 2) overall standardization of decoration for
the communication of set messages; and ending with 3) generally standardized
techniques being tweaked for local consumption demands—an increase in the
overall variation of form and decoration (Rathje 1975:414-415). Presumably the

numbers of vessels being produced is increasing throughout steps two and three.
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The needs of the information system, he argues, may modify and standardize the
overall information-bearing system, but local innovation will continually create
variation in the overall availability of ceramics.

Rice (1981:221-222), using data from the Mayan site of Barton Ramie in
Belize, advances a similar view in her four-step model on ceramic specialist
production. Rice expects “a significant increase in variety” (1981:222) within the
production system as producers compete with one another for resources and
market share. Eventually, however, “there should be a broad distribution of
standardized forms, types, etc.” (Rice 1981:222) as the production system slows
down under stratified societal conditions. At that same time, there is also an
expectation of elaboration in the decoration of elite-oriented and ceremonial
ceramics. Rice equates the elite elaboration with the increased variation of the
“local” level in Rathje’s model (1981:222). Ceramic “choices” are measured in
this study through the determination of “rate,” the number of clusters divided by
the sample N.

From a social evolutionary perspective, then, the general expectation is
increasing variety in the overall ceramic assemblage as potters experiment with
cost-cutting techniques, compete for resources, and compete for market share.
As would-be specialists fall out of the production system, the assemblage should
reflect a tightening of the variation of forms and decoration available within the
system. The possible caveat to this decline in variation is on the “local” level:
either in continued local experimentation or continued elaboration within products

destined for ceremonial or elite contexts.
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Product standardization—stability of paste categories through time

The raw material of production, the clays, pastes and inclusions used to
create vessels, are amenable to questions regarding uniformity of materials
acquisition and their stability over time, as well as questions of production loci
and final product transport. Various means are available to identify the
mineralogical and chemical composition of the ceramic pastes that have been
used, such as petrographic analysis (e.g. Blackman et al. 1993), various
inductively coupled plasma (ICP) techniques (Hart et al. 1987; Mallory-
Greenough and Greenough 1998; including weak acid preparation, Burton and
Simon 1993), and instrumental neutron activation analysis (INAA) (e.g. Bishop et
al. 1982, 1988; Neff 1992).

INAA has a long history of application within archaeology, especially with
ceramic materials (see discussion in Harbottle 1976, Neff 1992). Briefly,

INAA is a technique for characterizing the chemical composition of

materials and is based on the counting of gamma rays emitted from

a sample that has been exposed to a source of neutrons (usually

nuclear reactor). Atoms of different elements are “activated”

through the addition of a neutron to their nucleus, and these

radioactive isotopes decay with characteristic half-lives and

gamma-ray energies. The quantification of these energies yields

an indication of the amount of the original element in the sample.

(Amold et al. 1999:61)
INAA has been applied to questions of ceramic raw materials (e.g. Amold
2000; Amold et al. 1991; Amold et al. 1999), ceramic provenance and
exchange networks (e.g. Foais and Bishop 1997; Hodge et al. 1992), and

ceramic production organization (e.g. Minc 1994).
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Rice (1981, 1991) and Costin (1991) suggest that standardization of paste
is a signifier of specialized production. The argument rests on both the
assumption of fewer numbers of producers, thus fewer numbers of paste
“recipes” being used and on the assumption of elite control over resources
(especially in Rice 1981, 1991). Arnold (2000) disputes such an argument,
saying instead that clay selection and preparation are dependent upon a number
of behavioral factors, including (but not limited to) clay and temper availability,
intended use of vessel, and shape and size of the vessel. However, Armold
(2000) also notes that pastes and paste recipes change over time in response to
behavioral and environmental concerns (e.g. source exhaustion). So, while a
paste may not be readily identified as “standardized,” changes in paste

composition over time is readily traceable.

Concentration of production—spatial distribution of ceramic producers

An important application of INAA is to provenance studies, determining the
location of clay and temper sources or source zones for ceramic material. This
has been a fruitful application of INAA, and has contributed to the identification of
exotic materials, the determination of distribution networks, and the clarification
of market networks (e.g. Foais and Bishop 1997; Hodge et al. 1992). Amold
(Amold et al. 1991; Amold et al. 1999; Amold 2000) emphatically states that
INAA can link ceramics to clay sources, particularly in regards to the diluting or
enhancing effects of temper, firing, water, and additive or leaching post-

depositional effects.
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Since | began my research using INAA in 1969, | have been concerned
with the chemical variability introduced by mixing clays with water,
postdepositional leaching by groundwater, and firing. While such factors
certainly affect paste composition, my colleagues, Hector Neff, Ron
Bishop and | have been convinced by a variety of evidence that such
changes will rarely compromise the ability to relate pottery to clays.
(Amold 2000:339, footnote 2)

A related issue is the precision of the assignment of provenance. Using
ethnographic materials, Amold (Arnold et al. 1999; Amold 2000) tested wasters
from potter’s kilns and matched them against the potter's clay source. He
concludes that, at best, an individual “community resource area” can be
distinguished. Potters, he argues (Arnold 1985, 1988, 2000), would not typically
go beyond a 7km radius to procure clays, and usually limit themselves to a 3-4
km radius (unless assisted by easy transport such as water or mechanical
means). As potters will likely utilize clay sources near their workplace, and
hence near each other within a community, INAA data will not be able to
distinguish particular households or workshops from one another within a

community. INAA can distinguish between communities that use clays that

exhibit a distinctive identity.

MODELS AND EXPECTATIONS OF TARASCAN CERAMIC ORGANIZATION
All arguments regarding the organization of ceramic production begin with
the assumption of the relationship between state formation and the specialization
of ceramic production. This study considers that relationship even while
evaluating the relative changes in the ceramic assemblage in terms of labor

investment, assemblage homogeneity, product standardization, and production
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centralization. The general hypothesis, whether from a social evolution or
political economy perspective, is that there is a relationship between the rise of
elites and the formation of the state and an increase in ceramic specialization.
The alternative hypothesis is that there is no relationship between the rise of
elites and the formation of the state and an increase in ceramic specialization.
Both theoretical models expect a relationship: it is the timing of the relationship
that differs from model to model.

A ceramic standardization study requires temporal control, a single
ceramic tradition, appropriate variables, and an appropriate means of
measurement. Relative changes in the ceramic dataset will then be measurable,
and can be compared to the expectations of the two broad models of the
emergence of social complexity within Mesoamerica.

This analysis starts with sherds, not with whole vessels or even well-
defined whole vessel categories. As a result, once establishing that there is
patterning within the data set, groups will be developed using cluster analysis on
temporally defined portions of the data set. Those groups will then be tested for
variability, and then tracked over time in terms of changing composition and
variability. The intensity of production, following Costin (1991), will be measured
through the application of the “standardization hypothesis.” Standardization will
be measured by greater or lesser variability between the phases. Lesser
variability in the data set will indicate greater standardization, while greater
variability in the data set will indicate lesser standardization of the assemblage.

Expectations for the onset of standardization are coincident with the emergence
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of social complexity, or just before, within a model of social evolution. A political
economy model expects greater standardization with greater elite activities.

Stylistic and morphological variation and standardization will be measured
over time and then compared to elucidate a pattern of relative standardization
between the temporally distinct assemblages. The number of groups or clusters
will measure this variation in the data within a time period, with the expectation
that greater specialization will be evidenced by greater numbers of classes,
indicating greater competition between producers for market share.

Variability in paste will be considered using INAA across two key
dimensions. First, two key paste categories will be assessed over time to
discover whether they are temporally stable or variable categories across time.
Second, within the last temporal period that reflects the developed Tarascan
state, samples from the site of Urichu will be compared to sherds from the
Tarascan capital. This comparison undertakes a preliminary look into the
possibility of the centralization, the concentration of production, to follow Costin
(1991), of ceramic production into workshops under elite control at the Tarascan
capital.

These two dimensions, of intensity and concentration, will then be
compared in a diachronic fashion, against the expectations of the two larger
models of sociocultural change. The managerial/adaptational models expect
gradual change, a general increase in specialization over time leading to the
presence of full-time specialists within states. A political economy model expects

greater specialization in response to elite activity, not as a gradual increase but



rather as a fit and start pattern. The specialization is not expected to be

exclusively “full-time.”

ENDNOTES

' Workshops require another level of organizational complexity, which is dependent upon the
larger economic context, not on the craft specialists. Acheson’s (1995) study of furniture makers
in the Purépecha community of Cuanajo, Michoacéan, revealed the role of transaction costs and
the necessity of working capital, transportation to regional markets, and record keeping.
Otherwise, furniture makers are small in scale, using only personal networks and making furniture
in short runs. They have no advantage of economies of scale. So too prehispanic potters would
have encountered transaction costs, notable transportation costs in moving the final product
(ceramics are friable), scale of available markets (only one large urban market at Tzintzuntzan,
and that one only experienced greater growth with the transition from the Tarascan state to the
Tarascan empire), and labor costs (limited by kinship relationships and reciprocal obligations).

i Specialists producing value-added or elaborated objects also require skill, Costin notes, in order
to create their more artistic products. Either way, skill is a requirement for specialized production
(Costin 1991:39-40).

* Amold writes: “Molded items require far less skill to produce, can be made quickly and have
much less investment of time and labor. Furthermore, the work of an amateur is virtually
indistinguishable from that of a master potter. Mold-made vessels can thus be marketed easily
and immediately without a lengthy apprenticeship period during which the novice produces items
of poor or mediocre quality or those that require only rudimentary skill” (Arnold 1985:206).

™ Even a society as complex and specialized as the 21* Century United States would not create
an assemblage of vessels that would be completely standardized. Any contemporary American
assemblage could contain factory-made vessels, workshop-made vessels, and hand-made
vessels. While certainly the latter two categories would be swamped in number, they are
reasonably expected. This follows Wattenmaker’s (1998) suggestion, that choice against
standardized products would also indicate aspects of consumer options, choice and demand.
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CHAPTER THREE
THE LAKE PATZCUARO BASIN AND CULTURE CHANGE:
THE CONTEXT FOR THE ORGANIZATION OF CERAMIC PRODUCTION

The Tarascan state, when it emerged ca. A.D. 1350 during the Late
Postclassic, was heir to a rich and complex history not only in its own lake basin,
but also in terms of western Mesoamerica as a whole. The Relacion de
Michoacan [(RM 1956, 1980) recorded in 1539-41], the basic ethnohistorical
document for the Tarascan state, describes the formation of the state as the work
of Tariacuri, the legendary leader of the Uacusecha, a late-arriving “Chichimec”
people to the Lake Patzcuaro Basin. Tariacuri established the state on the basis
of strategic marriage and military alliances. This establishment is placed at ca.
A.D. 1350, and the Tarascan state persisted until 1530, when the last Cazonci, or
king, of the Tarascans died at the hands of the Spanish (Warren 1985).

The Tarascan State is known in ethnohistoric and historic documents, and
has received attention from archaeologists since the 1930’s." This chapter is an
overview of what is known from documentary and archaeological research
regarding the Tarascan state and its political precursors in the Tarascan core
area, the Lake Patzcuaro Basin, in particular regard to the ecological and cultural
context for ceramic production. Evidence from the lake basin indicates two types
of pressure on craft specialists, particularly for ceramic production. Against a
backdrop of continuity in local (basin) ceramic production, potters needed to
respond to either or both market forces and elite demands. Each pressure has a

distinct requirement for producer specialization.
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THE ECOLOGICAL CONTEXT: THE LAKE PATZCUARO BASIN

The Lake Patzcuaro Basin is centrally located in what is now the state of
Michoacan, Mexico within what has been called the “Tarascan Central Plateau”
(Gorenstein and Pollard 1983) (Figures 1.1, 3.1). More specifically, it is located
at a latitude of between 19°45’ and 19°25’ and a longitude of between
101°65'and 101°25'. An interior drainage basin, the Patzcuaro Basin is situated
at approximately 2035 m above sea level, covering an area of 929 km2." The
lake level is known to fluctuate widely, both within a given year (dry season to
wet season) and with microclimatic change (e.g. Fisher et al. 1999; O'Hara 1993;
West 1948).

The topography of the basin was determined by volcanic activity." The
basin contains approximately 1000m of relief, from flatter regions around the
southern lake margin to forested basalt lava flows and cinder cones from
volcanic activity. Soils within the basin are a result of the weathering of the
volcanic deposits. A study of the contemporary and historic Purépecha language
reveals a complex soil classification scheme including an array of categories and
sub-categories (Toledo and Argueta 1993:231, citing Barrera-Bassols 1988,;
Toledo et al. 1980). While texture, such as powdery, muddy, and sandy, seems
to be a key criterion for the classification (Toledo and Argueta 1993:231, citing
Barrera-Bassols 1988), the practical application of the classification is to facilitate
productive activities such as agriculture, forestry, and even craft production (in
terms of contemporary production). Toledo (et al. 1980:25, 27) indicates that the

basic soils for adobe construction are a mixture of tupun and charanda. Tupuri
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(cf. tupun) is an andosol (Toledo et al. 1980:27), known for being a good
agricultural soil for its moisture retention and resistance to erosion (West 1948).
Charanda is a luvisol (Toledo et al. 1980:27). It is the most common soil in the
lake basin (Pollard 1993) but it looses moisture readily and erodes easily (West
1948).

Pollard has divided the Basin land into three agricultural classes (|, Il, and
Iil) based on soil fertility and water access (Pollard and Gorenstein 1980;
Gorenstein and Pollard 1983; Pollard 1982a; Pollard 1993). Class | agricultural
land falls predominantly along the lakeshore, includes irrigable lands, and is
composed of lacustrine soils. Class Il soils are located on the lower slopes of the
Basin, depend on the rainy season for water, and are predominantly composed
of charanda soils. Class |l lands are located on the highest reaches of the
slopes; they are the lowest in fertility of the soils and are also dependent upon
rainfall.

The Basin is rich in natural resources, having as it does relief (a change
from approximately 2000m to 3000m), rainfall (sufficient for agriculture), and
multiple microenvironment zones within the basin." Natural biological resources
were abundant in Prehispanic times, including animal resources (e.g. fish,
waterfowl, marsh animals, and small and large game such as rabbits and deer)
and plant resources (e.g. nopal cactus, maguey, marsh reeds, pine and oak
forest). These resources provided not only food, but also materials for
construction, basketry, weaving, fiber, and canoes. Clays suitable for adobe

construction and the production of ceramics are abundant but dispersed within
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the basin. With approximately 1000mm of rain (a contemporary average, Toledo
1991) during the rainy season (June-October), agriculture is reliable. A diverse
group of domesticates, such as the dominant maize-beans-squash group, along
with amaranth and chili peppers, were grown within the basin.

This diversity of natural resources was exploited by prehispanic
communities and households and is a pattern replicated today in indigenous
Purépecha communities in the basin (Toledo 1991). Pollard and Gorenstein
estimated the prehispanic carrying capacity of the basin between 41,000 and
98,000 people who used prehispanic technology and grew traditional varieties of
maize and beans (Pollard and Gorenstein 1980; cf. Gorenstein and Pollard
1983). The larger number is an estimate at nearly starvation rations, and they
believe the smaller number to be more likely for the bulk of the history of the
basin."

Basic resources missing from the basin include salt, lime, cotton, obsidian
and other chippable stone, such as chert and flint, with the exception of basalt,
which is useful for ground stone tools. Pollard develops a fuller discussion of
foodstuffs, raw materials, goods and services that were used by basin
inhabitants, especially during the Tarascan Protohistoric period (Pollard 1982a;
Gorenstein and Pollard 1983).

In summary, the Lake Patzcuaro Basin was capable of supporting a
reasonably large population, and yet the people who lived there still needed
outside contact to bring in some basic resources as well as resources and goods,

such as turquoise, copal, shell, and cacao, used later to establish and support an
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elite culture. Indeed, archaeological evidence supports the proposition of the
basin inhabitants participating in a larger regional culture early in the known
archaeological record. For example, luxury “exotic” articles from outside of the
basin, such as green Pachuca obsidian, are well documented as early as the

Middle Classic period, ca. A.D. 350 (Pollard 2000a).

CULTURAL CHRONOLOGY IN THE LAKE PATZCUARO BASIN

The RM, in following the adventures of Tariacuri, the legendary founder of
the Tarascan State, recounts a history of intermarriages, deceits, and conflicts
among the peoples and communities of the Lake Patzcuaro Basin prior to the
establishment of the state. Pollard and Gorenstein add to those activities
environmental and demographic factors, including rising lake levels, loss of prime
agricultural land, and a burgeoning basin population (Gorenstein and Pollard
1983; Pollard 1982b, 1993). These pressures are hypothesized by Pollard and
Gorenstein to have prompted elite-elite competition, leading to political alliances,
consolidations, and the eventual unification of the basin. Research in the Lake
Patzcuaro Basin has enabled us a better understanding of events in the basin
and to evaluate aspects of the Pollard and Gorenstein model.

Recent research under the direction of Pollard, at the site of Urichu,
Michoacéan, Mexico, in the southwestern corner of the Lake Patzcuaro Basin
(Figure 3.2), divided the culture history of the basin into six temporal phases,

stretching from the Terminal Preclassic (ca. AD 100) to the end of the Late
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Postclassic and the arrival of the Spanish (AD 1522). Five phases were
identified in the excavations at Urichu: Loma Alta 3-Jaracuaro, Lupe-LaJoya,
Early Urichu, Late Urichu, and Tariacuri (Table 3.1).

The site of Urichu was continuously inhabited throughout this sequence,
providing the first long-term archaeological insight into the formation of the
Tarascan state. According to the RM (1980), the elites of Urichu represent an
ethnicity other than that in Tzintzuntzan, the Tarascan capital. Urichu thus
provides a comparative assemblage to that available at Tzintzuntzan. The
sixteenth century at Urichu was marked not only by the arrival of the Spanish, but
also by the Spanish consolidation of Basin settlements from the hill slopes to the
lakeshore. The former site of Urichu, approximately 90 ha in size, is now either
scrub/woodland or is under cultivation by the inhabitants of the modem village of
San Francisco Uricho.

The areal extent of the pre-Tarascan Urichu polity was based on estimated
boundaries between polities prior to the emergence of the Tarascan state
(Gorenstein and Pollard 1993). A survey conducted in 1996 of the areas around
Urichu, Xaracuaro, and Pareo indicates shifting settlement patterns coincident

with the phases demarcated by the excavations at Urichu.

Loma Alta 3 AD 350-500/550 and Jaracuaro AD 500/550-600/650
The first two phases spanning the Early and Middle Classic periods were
defined on the basis of comparison with descriptions of work in the Zacapu

Basin, approximately 25 km to the north (Arnauld et al. 1993; Michelet 1992;
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Table 3.1: The Chronology of the Lake Patzcuaro Basin, Michoacan, Mexico*

GENERAL PERIOD BASIN PHASE DATES

Late Postclassic Tariacuri AD 1350-1525
Middle Postclassic Late Urichu AD 1000/1100-1350
Early Postclassic Early Urichu AD 900-1000/1100
Epiclassic Lupe-LaJoya AD 600/650-900
Middle Classic Jaracuaro AD 500/550-600/650
Early Classic Loma Alta 3 AD 350-500/550
Preclassic Loma Alta 2 50 BC-AD 350

* Phases from Pollard 2000a:48; Tariacuri was defined in 1972 (Pollard 1972)
based on materials from Tzintzuntzan; Urichu based on materials from
excavation at Urichu; Lupe, LaJoya and Loma Alta based on the Zacapu project
1983-1987 (Michelet 1992) and excavations at Erongaricuaro (Pollard 2002)."
Earlier habitation of the basin is currently not known from excavations, but is
suspected.



cited in Pollard 2000a:374-5). Occupations of the Early Classic Loma Alta 3 and Middle
Classic Jaracuaro phases are deeply buried in the lake basin and are not identifiable in
surface surveys in the basin. An agricultural canal, dating to ca. AD 120-590,
was found in proximity to Urichu (Fisher et al. 1999). Fisher argues this canal is
indicative of agricultural intensification in response to greater elite activities.
Ceramics include jars and bowls, typically with buff slip alone or with negative or
red paint and red slip alone. While some articles from outside the basin were
recovered (e.g. shell from the Pacific coast and obsidian blades from the
Pachuca source), for the most part the “exotic” materials were few in number.
The earliest occupation at Urichu is known from the lowest levels of excavations
in Area 1 and Area 5. Later Classic Period occupations of Urichu concentrated
on the higher slopes of an old basalt lava flow on the southern edge of the site,

Area 5.

Lupe-LaJoya AD 600/650-900

Materials from outside of the basin may have been few in number in the
Loma Alta 3 and Jaracuaro periods, but by the end of the Classic period, they are
more common (Pollard 2000a; Pollard and Cahue 1999). Mortuary goods in the
Lupe-LaJoya phase (hereafter “Lupe”) include obsidian artifacts from various
obsidian sources, such as green Pachuca obsidian, turquoise, and marine shell
(Pollard 2000a; Pollard and Cahue 1999). Social ranking is first identified in this
phase. Social ranking is indicated by variation in mortuary treatment and the
presence of imported materials (both resources and goods) in the mortuary

contexts. Pollard argues that “at Urichu, the increase in grave goods appears to
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reflect an enhanced ability of local elites to obtain and bury exotics, and also
capture the labor of local producers of polychrome and resist ceramics” (Pollard
and Cahue 1999:276; c.f Pollard 1995). Occupation at Urichu continued to favor
higher elevations on the edge of the basalt flow. Survey sites also indicate small
settlements clustered closer to the lake margin. Approximately AD 750-1000 the
lake levels dropped an estimated 4-5 meters, probably due to droughts (Fisher et
al. 2003; Pollard 1997)

Archaeological data from Michoacan during the Epiclassic Period indicates
a general reorganization of elite culture. Larger sites were built such as at Tres
Cerritos near Lake Cuitzeo and at Tingambato to the southwest of Lake
Patzcuaro (Weaver 1993). Evidence form Urichu indicates participation in this
larger restructuring and Urichu becomes a comparable elite center (Fisher et al.
1999; Pollard 1997). This general restructuring reflects influence from the north
and east, and from the west after A.D. 800 (Pollard 1997). Teotihuacano contact
(or at least influence) is evidenced in the appearance of ballcourts, plazas,
pyramids and large group tombs (Pollard 1997). The tomb at Urichu, though
smaller than other known Classic Period group tombs, is still an example of
continuity in mortuary treatment (Pollard and Cahue 1999). Pollard argues that
the grave goods from the Classic period display an “acquisitional” pattern of elite
consumption indicative of elite participation in a larger economic network for
provisioning of elite goods reflecting power and status within the community
(Pollard 1995; Pollard and Cahue 1997). With the exception of most of the

ceramic mortuary vessels and basalt tools, the bulk of the grave goods appear to
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be imported to the basin as either raw material resources or finished products

(Pollard an Cahue 1999:270).

Early Urichu AD 900-1000/1100

The Early Postclassic period is marked by the Early Urichu phase. There
is an increase in sites from the survey area surrounding Urichu and also a shift in
habitation at Urichu. The higher, southerly slopes of Urichu (Area 5) were still
occupied as well as an additional area at a slightly lower elevation that looked out
upon the lake (Area 9). The survey found that settlements tended to nucleate,
and that lakeshore sites were abandoned in favor of the hillsides. The Early
Urichu phase is in many other ways a continuation of the Lupe-LaJoya phase,
though with greater outside influences demonstrated, such as in shared ceramic
styles. Pollard (2000a) cites similarities to the ceramics of Tula (Cobean 1990),
and Chapala de Cojumatlan (Lister 1949). The ceramics tend to exhibit
mamiform supports and polychrome decoration such as seen in the Lupe-LaJoya
phase (Pollard 2000a). A survey of the core area (Area 9) for this period at
Urichu exhibited a relatively high number of sherds from the ware Querenda
White, which was first described in Pollard (1972; cf. Gorenstein 1985). A
second agricultural canal was built in proximity to the first canal dates at ca. AD
885 (Fisher et al. 1999). Fisher argues that this canal indicates greater elite

activity at this time.
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Late Urichu AD 1000/1100-1350

The Middle Postclassic Late Urichu phase is known from an increase in the
number of survey sites, many again at the lakeshore, but also in upland areas as
well. Sites tended to grow in size and in number. Settlement at Urichu favored a
slight rise in the center of the site (Area 2). The ceramic decoration continues
with negative, red and white paint over slip, but the slip has shifted in color from
darker cream (sometimes identified as “buff”) to a lighter cream. Different
support forms and a general increase in tripod bowls are also new. The
ceramics are similar in form and decoration to the later Tariacuri phase. This
similarity prompted Pollard to write:

Mientras todas las fases muestran gran continuidad, el complejo

ceramico Urichu Tardio es claramente la base para la alfareia de la

elite tarasca mas tarde. (While all of the phases largely show signs

of continuity, the Late Urichu complex is clearly the basis for the

pottery of the later Tarascan elites). (Pollard 2000a:377-378,

translation mine).
As the Late Urichu phase ends, erosion from settlements increases
(indicative a larger settlement size) and at approximately A.D. 1300 the
lake level begins to rise (Fisher et al. 2003; Pollard 1997).

Early Postclassic and the Middle Postclassic evidence indicate a
general rearrangement of regional exchange systems, though with no
regional authority within or without the basin, and with elite competition
within the basin (Pollard 1997). Evidence at Urichu and in the survey area
indicates nucleation of settlements and growth in settiement size over

time. This pattern is paralleled in the Zacapu Basin (Pollard 1997, citing

Michelet et al. 1992; Michelet et al. 1999). The tomb dated to the Classic
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and Epiclassic periods fell into disuse, and burials tended to be located
within structures (Pollard and Cahue 1999). Eastern (Central Mexican)
influences weakened. Monumental architecture shifts toward rubble-core
mounds and plazas (Pollard 1997).

There is no evidence for ceramic production at the site of Urichu, though it
is possible that Urichu ceramics, especially the elite-oriented ceramics, were
coming from Erongaricuaro. According to the RM (1980), Erongaricuaro and
Urichu shared ethnic affiliation and were allied prior to the emergence of the

Tarascan state.

Tariacuri AD 1350-1525

The Late Postclassic or Tariacuri phase is marked by the emergence of the
Tarascan state, of which Urichu became a part. The lake level rose during the
Late Urichu and Early Tariacuri period, increasing to a height of 2043m +/- 1.5m
(O’Hara 1993). This was another period of community nucleation, as the overall
number of settiements dropped again but settlement size continued to increase.
Settlements moved back to the higher elevations across a greater proportion of
the site and a greater amount of Class |l agricultural lands were put under
cultivation (Pollard 2000a:378). Population in this phase is estimated at ca.
82,875 (Gorenstein and Pollard 1983). It was also a period of urban growth,
especially at Tzintzuntzan, marked by the building of monumental architecture.
Tarascan monumental architecture consists of large rubble-core, keyhole shaped

pyramids called yacatas, upon which smallish wooden structures were built.
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Tzintzuntzan has five such structures commanding the large, central ceremonial
plaza. Smaller pyramids existed at other important Tarascan centers, such as
lhuatzio and Patzcuaro.

Tarascan elite ceramics have been previously defined by work at
Tzintzuntzan (Castro-Leal 1986; Pollard 1972, 1993). Tarascan period ceramics
at Urichu include distinctive spouts, handles, and decoration motifs on Tarascan
elite fine wares and also on utilitarian wares as well. Imported materials and
objects continued to enter the basin and included increased amounts of some
materials, such as obsidian from Zinapécuaro-Ucareo, a source to the north
(Pollard 1997, Pollard and Vogel 1993). Analysis of mortuary goods from the
Late Postclassic indicate a shift from “acquisitional” elite consumption of exotic
materials and objects to elite consumption of goods produced by local skilled
craftsmen (Pollard 1995; Pollard and Cahue 1997).

The last Cazonci ceded the Tarascan Empire to the Spanish in 1522. The
end of the archaeological phase, A.D. 15625, is marked by the erection of the
Santa Ana chapel at the Tarascan Capital of Tzintzuntzan. Warren (1985:236)
places the end of the Tarascan state at 1530, the year of the death of the last
Tarascan Cazonci, who died at the hands of the Spanish. At Urichu, a small
chapel was erected in the late 1500's and early 1600’s on a high elevation at the
site and its cruciform outline is still barely visible today, along with a few colonial
period ceramics on the surface. The early Seventeenth Century population of
Urichu was moved north, closer to the lakeshore, and a new chapel was built at

the new habitation location. The date on the new chapel of San Francisco Uricho
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is 1606 (cf. Pollard 2001a and Warren 1985 for further information on the

Spanish political and architectural impact on the Lake Patzcuaro Basin).

PRE-STATE AND STATE ECONOMICS AND PRODUCTION ORGANIZATION

Pre-state Economics and Production Organization

Pre-Tarascan state economics within the lake basin are not well known,
but can be reconstructed based on what we do know from archeological,
ethnographic, and documentary evidence. From the RM (1980) we know that
some communities were specialized, particularly for the exploitation of lacustrine
resources. One excellent example is Xaracuaro, one of several island
communities (RM 1980; Pollard 1982b). Most shore-side communities, however,
were able to access the broad range of resources available in the basin, as most
had both land and water holdings (Gorenstein and Pollard 1983; Pollard 1982b).
Even today, most communities reserve access to a range of resources between
shore and higher forested slopes (cf. van Zantwijk 1967; West 1948). In addition
to community access to a diversity of resources, households would have had
access to a range of resources, too. Toledo (1991) recognizes the foraging
capabilities of contemporary households within the basin. He suggests the
exploitation of multiple environmental zones is a prehistoric pattern that reduces
risk for households (1991:1562, 157).

As not all necessary resources were available within the basin, notably

salt, obsidian, lime, and cotton, it is probable that basin inhabitants long
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participated in a regional exchange system to acquire these basic and luxury
resources. Markets are considered a hallmark of Mesoamerican society (cf. Wolf
1959:17). The RM (1980) is most useful for the Tarascan period, but it does
mention several markets, including four in existence at or before state
emergence (cf. Pollard 1982a). Two are within the basin, one just to the
northwest, and the fourth is located approximately 20 km to the southwest of the
basin. These markets would have given basin inhabitants the opportunities
necessary for an exchange of basin resources for necessary, non-basin
resources.

Probable basin exports included fish, waterfowl, feathers, marsh animals
and marsh plants, such as reeds and products made from reeds. Pollard
suggests that clays and clay products were among the probable exports (1982b).
Particularly as basin populations grew, basin inhabitants would turn increasingly
to craft specialization, including specialist ceramic production, in order to make
up for potential food shortfalls (1982b:9-10). The addition of craft production
activities to predominantly agricultural households is noted within the literature
(cf. Amold 1985:168-196).

From a consideration of the mortuary goods, particularly from the Classic
and Epiclassic periods, Pollard suggests that the early elites were involved in the
acquisition of goods designed to bring themselves prestige and power (Pollard
and Cahue 1999). Many mortuary items, such as shell plaques and bracelets,
green obsidian, hematite, and turquoise, indicate the ability of the emerging elite

to consistently bring in non-utilitarian items. Given the low numbers of status
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exotics and the strong presence of locally produced status ceramics, it is
probable that these were elites who were able to capture some economic power,
but were not able to extend themselves politically outside of the basin, at least
not with economic strength.” The emphasis on exotic objects is characterized by
Pollard as “acquisitional” (Pollard 1995; Pollard and Cahue 1999:277, following
Helms 1993), whereby elite power is based in geographically distanced
ideological centers and local control of exotic goods networks. The presence of
the locally produced ceramics prompted Pollard to suggest that local elites were
able to appropriate the production, even the labor, of local fine ware ceramic
producers as part of their acquisitional policies (Pollard and Cahue 1999:276).
To summarize, two economic processes are expected within the pre-state
lake basin. First, a generalized market response to basic resource needs and
potential food shortfalls induced reliance on a diverse economic strategy of craft
production along with or in lieu of agricultural production. Though always a
background factor, it is expected that rising lake levels would indicate times of
greater market reliance, such as prior to A.D. 750-1000 (a period of lake level
decline) and again at A.D. 1300 (a period of lake level increase). And yet,
second, as basin inhabitants participate in the market system, elites were
extracting wealth, including ceramic fine ware production. Though the elite
presence intensifies throughout the later Classic and Postclassic periods,
exhibition of elite activity is expected to be at its greatest within the Epiclassic

and the Late Postclassic periods (Lupe-LaJoya and Tariacuri phases).
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Tarascan State Economics and Production Organization

The Tarascan state was a highly centralized state system. Tzintzuntzan,
the capital, was a primate center of 6.74 km? (or 674 ha) in size, with a
population of approximately 30,000 people (Pollard 1993:33). It was the political,
religious, and elite cultural center for the state and later for the empire. None of
the other basin settlements ever reached a size or population near those
numbers. In Tzintzuntzan, the royal Tarascan elite consolidated their political,
social, and economic power.

Tzintzuntzan was the undisputed center of the Tarascan state, but not
without compromise. The political, religious, and social systems centered on
Tzintzuntzan were each, in tum, supported by multiple secondary and even
tertiary centers within the basin (Pollard 1993). These secondary and tertiary
centers had been paramount polities in their own right prior to state formation,
and their continued persistence as political, religious, or social players evidences
the compromises the Tzintzuntzan elites were required to make (Gorenstein and
Pollard 1983). Though reduced in power, these former paramounts represented
prior, multiple political, religious and social (and ethnic) systems. The resultant
Tarascan political, religious, and social systems were not spatially concordant.

The compromise evidenced in the political, religious, and social systems
are also noted in the state market system. Markets existed prior to the state and
were apparently not under the daily control of the Cazonci. Markets are known
from the same four locations as from the pre-state market system, including a

market at Tzintzuntzan. The market at Tzintzuntzan was probably quite large in



this period and is thought to have met on a year-round, daily basis (Pollard
1993). It is unknown if the other markets were daily or met on another schedule.
The RM (1980) mentions the market at Tzintzuntzan being suspended twice,
both extreme circumstances. One suspension was to honor the death of the
Cazonci and the other suspension was in response to the arrival of the Spanish.

The other basin market was at Pareo, in the southern portion of the basin,
to the east of Urichu. It is easily accessible by canoe. Another market was
located at Asajo, located just outside of the basin to the northwest. While not
accessible by canoe, it is located in a key northern pass in and out of the basin
and is accessible by the northern basin communities.

The markets evidently continued to serve as the primary economic
mechanism for commoners to obtain items not available locally (e.g. salt, lime,
chert), in short supply within the basin (e.g. “fine clays,” basalt, and marsh
products), or of general use (e.g. clays, fish, basketry) (Pollard 1982b:155, 157).
These goods are in addition to services obtainable at the market, such as water
carriers, corn grinders, and slaves (Gorenstein and Pollard 1983; Pollard 1982b,
RM1980). In order to sustain the great quantities of imports, export goods had to
be generated. These exports included fish and manufactured goods such as
“basketry, mats, ceramic vessels, and metal objects” (Pollard 1982b:263).

While markets remained the primary exchange mechanism for
commoners, elites also experienced the need for acquiring foodstuffs, in addition

to their acquisition of status objects. Pollard and Gorenstein indicate that solving
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the food shortage became the major Tarascan state preoccupation (1980), and
the shortfall affected commoner and elite alike.

The state used both tribute and long-distance trade to support itself.
Tribute was the primary means of support. The greatest import according to
ethnohistoric and historic sources (cf. Gorenstein and Pollard 1983; Pollard
1982b; Pollard and Gorenstein 1980) was maize. Pollard suggests that elite
specialization in warfare was their adaptation to ecological stress, both prior to
state formation and continuing thereafter (1982:265). Beltran, citing Zorita
(1544), goes a step further:

The fiscal tributes were given “...para la sustentacion de la republica,
y para las querra que eran ordinaries.” In its military aspect, we
know that large amounts of tribute were used for the support of the
frontier garrisons and that participation in the ‘wars of the king” was
mandatory for everybody. The “support of the republic” meant
running of the state apparatus, which ultimately meant the support of
the palace and its various officials. Obviously, this also should have
meant the support of the religious ceremonies. (1982:157).
Tribute, maize included, was meant for the support of the state, but also for the
elites, who were the state.

Maize was by no means the only import the tribute system brought into the
Lake Patzcuaro Basin. Status and utilitarian goods are also noted in the
documents (cf. Gorenstein and Pollard 1982; Pollard 1982b; Relaciones
Geograficas 1985). A wide range of resources was imported, including other
foodstuffs (e.g. tropical foods and large game), metal (especially copper and
copper alloys), obsidian, luxury items (e.g. cacao, tropical feathers, and precious

metals), and cotton cloth and clothing (Gorenstein and Pollard 1983; Pollard

1982b, 1993). Tribute demands were regionally specific. These resources
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provided the state with an important source of income to support the elites in
Tzintzuntzan and the entire elite system, if not the state. The tribute system also
enabled the royal elites at Tzintzuntzan to maintain power by redistributing food,
goods, and services to other elites in the basin and regionally.

While tribute from beyond the basin was important, a within-basin tribute
system also existed and acted as a source of revenue for Tzintzuntzan elites.
The evidence for this is incomplete, but there is some evidence for tribute moving
within the basin to Tzintzuntzan. Beltran's discussion of tribute makes a few
distinctions between tribute from without the basin and tribute from within the
basin (1982). However, he indicates local tribute as belonging to the Cazonci
and to the community heads. Pollard discusses the tribute owed by Urichu to
Erongaricuaro, a pre-state polity and Tarascan secondary administrative center,
and the tribute Erongaricuaro owed to Tzintzuntzan (based on the Caravajal
Visita of 1523-4, presented in Warren 1985; Pollard 1980). Intra-basin tribute
presents a picture of pre-state allegiances and tribute system persisting into the
Tarascan era. The form of the within-basin tribute is difficult to determine (cf.
Beltran 1982; Pollard 1982b). It is possible that those communities owed labor to
the state’s land or that they owed surplus from agricultural and craft production.

The second means of state support, and of secondary importance, was
control over long-distance trade via specialized merchants. Trade acquisitions
both overlapped and extended the range of resources available through the
tribute system. Merchants moved both east and west, though apparently they

did not actually enter into Aztec territory (Pollard 2000b:73). Very little is known
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about what the Tarascans offered in trade, for sources only specifically mention
foodstuffs and manufactured metal objects. Pollard (2000b:73, based on
Sahagun) indicates it is possible that fish, featherwork, and wood products were
also exported.

The RM (1980) discusses the organization of the Cazonci’s court and
names the supervisors for various services and good produced under the royal
elite’s direct control. Among those listed are supervisors for goods that may
have been of utilitarian or of elite use: clay, gourd, and wood products. While
the supervisors seem to have been agents of the state, their relationship with the
producers of these products is more problematic. It is unknown for certain
whether craft specialists were living and working at Tzintzuntzan under direct
state authority. It is possible that they lived in different areas within the basin,
providing products for the state as demand dictated. These questions likely have
multiple answers, and systems of oversight probably varied for different aspects

of the economic system.

Organization of Metal, Obsidian, and Maize Production in the Tarascan Economy
It is constructive to consider the organization of three key material culture
categories in order to model the organization of ceramic production in the context
of growing elite power. The first is metal. It was almost exclusively an elite-
consumed resource, though as a raw resource is found outside of the Tarascan
political core and was never under complete and direct state control. The second

material class is obsidian. Obsidian was both an elite and commoner resource,
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and it underwent a change in its consumption pattern with the emergence of the
state. It was also a resource found outside of the basin. The third is the
agricultural base, especially maize production. As maize provided the core
calorie content of the diet, maize formed an important resource category. These
three classes are chosen because the details of their procurement, production,
and distribution are reasonably well known. They also provide a comparative

framework, as they represent both elite and non-elite production.

Metal

Metallurgy in West Mexican Mesoamerica has deep roots, to ca. AD 650
(Hosler and MacFarlane 1996:1819) in the Classic Period. Though it appears to
have been a borrowed technology from Central and South America, it was
transformed to represent uniquely West Mexican ideology and forms (Hosler
1988b). Metal goods in West Mexico were not the result of the application of
new technology to old forms, that is, replacing obsidian prismatic blades with
metal knife blades. Rather, the bulk of the metallurgical industry produced forms
uniquely suited to metallic properties: e.g. bells, sheet omaments, tweezers, and
rings (Hosler 1988a, 1994). Hosler (1994) argues that from the beginning, metal
goods were attached to the elites, as it was a local (regional) resource infused
with West Mexican meaning, but with exotic South American roots.

Two phases of prehispanic metallurgical production are known (Hosler
1988a, 1994). The first dates from AD 800 to AD 1200-1300, corresponding

roughly to the period of regional elite reorganization prior to the emergence of the
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Tarascan state. Metal goods are not known from the Lake Patzcuaro basin
during this period. This is most likely due to sampling error and the small amount
of pre-state research in the basin. Yet it also highlights the lack of regional
power the elites in the basin had prior to state emergence.

The second phase Hosler identified was AD 1200-1300 to AD 1520 and
the Spanish arrival (1988a, 1994). This period also roughly corresponds to the
emergence of the Tarascan state, dated at ca. AD 1350. The metallurgical
transformation marking this period occurred along two lines: (1) introduction of
new manufacturing techniques and copper alloys; and (2) introduction of
morphologically innovative subtypes of previously made objects classes (e.g. of
tweezers, of bells, etc.). In particular bells and sheet metal omaments,
engineered for sound and color attributes, were used in quantity by the Tarascan
state elite (Hosler 1994, 1995; Pollard 1987).

Metal ores were located away from the Tarascan political core, to the
northwest and the south. Specialized mining and smelting communities existed
prior to state formation and persisted until long after. The state positioned itself
to control the mining regions early in its history. Tribute demands were placed on
some communities, while others were absorbed directly under state control. A
few communities were founded by the state. The communities varied in distance
from Tzintzuntzan, but averaged 1-3 day’'s journey (Pollard 1987; Gorenstein and
Pollard 1991).

The Tarascan elite used the metal objects in two key ways. First, they

were used to symbolize their own power and prestige. Bells, tweezers, and other
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symbols of status are commonly found in Tarascan elite contexts. The second
use was as an export item, for elite gift giving and for long-distance exchange.
Tarascan bells and other metal goods are distributed widely in western and

central Mesoamerica.

Obsidian

As with metal, obsidian was a raw material resource found outside of the
lake basin. It was used to produce both utilitarian and elite goods. Elaborate
distribution systems existed for various obsidian sources, such as the Pachuca
source in central Mexico and the Zinapecuaro-Ucareo sources to the north east
of the Lake Patzcuaro Basin, near Lake Cuitzeo. These latter obsidian mines
produced material that has been found at Teotihuacan and in Central Mexico
(Pollard and Vogel 1994). Obsidian from these sources experienced changing
distribution patterns over time, demonstrating large-scale trade networks and
their response to the political climate.

Prior to state formation, the amount of obsidian excavated in the basin is
small, though present. Some of it is used for burial items, but for the most part
items fashioned from obsidian are utilitarian in form and function. It is also
typically in small pieces, demonstrating conservation of use.

With the formation of the Tarascan state, the amount of obsidian material
increases greatly. In particular, the Ucareo material, once found throughout

Central Mexico prior to the formation of the Tarascan state, and in commoner
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pre-state contexts,""

moved almost exclusively into the political core with state
formation.

Based upon recent chemical characterization work (Pollard et al. 1999;
Pollard 2000b), it would appear the Tarascans directly controlled the Ucareo
source, and as a state resource all of its production was solely directed to the
Tarascan elites. Ucareo obsidian dominates the obsidian assemblage from
Tzintzuntzan during the Tariacuri period (Pollard and Vogel 1994).

Green obsidian, known exclusively from the Pachuca source, is found in
elite mortuary contexts both before and after the state emerged.

Other obsidian sources seem to continue to move through market
exchange networks, even after the emergence of the state. Obsidian at Urichu is
dominated by obsidian from Cerro Varal, with some also from Cerro Zinapero.

Both sources were within the Tarascan Empire, but were not resources directly

controlled by the state (Pollard et al. 1999).

Agriculture

As already noted, the Lake Patzcuaro Basin is a good place for
agricultural production, with sufficient rainfall and sufficient arable land. A range
of crops can be planted and grown. However, the Basin has a limit to the
number of people it can support.

Pollard and Gorenstein specifically identified that carrying capacity by
reconstructing Tarascan diet and land production. They concluded that for the

basin, during the Tarascan state, “the maize production potential is
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approximately 10,421,200 kg/year, supporting a population of 41,000 persons”
(1980:275), based on a daily intake of 700 g of maize per person per day,
roughly 80-85 percent of the daily diet.

With a population of ca. 30,000 at Tzintzuntzan, and a basin population of
ca. 80,000 (between 60, 750 and 105,000, Pollard 1993:79), the basin could not
support the population. Commoners were expected to have had direct access to
land and maize production. Elites, especially at Tzintzuntzan, would have
experienced a shortfall as their numbers grew. The importation of maize
constituted part of the tribute economy.

Maize is known from documentary sources to have moved through both
the tribute and the market system (Gorenstein and Pollard 1983; Pollard 1982a).
Within the tribute system, the movement is based upon both elite demand and
power to command. However, commoners needed to be able to participate in an
exchange context to alleviate their shortages. It has been hypothesized (Pollard
1982a, 1982b) that commoners tured increasingly to craft production to meet
the exchange demands, exchanging finished goods for maize.

All three of the elite consumer goods categories discussed fell under
Tarascan elite control, though to varying degrees. Metal was strongly associated
with elites, while elite control of obsidian resources varied under the Tarascan
state, and some sources were under direct elite control. Both metal and obsidian
are “point resources,” limited in their spatial distribution. Maize production was
not restricted like in this manner, nor was it important to the elite identity or to

state ritual. However, it was important to the maintenance of the elite population.
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In tuming to the organization of ceramic production, it is necessary to note that
resources for ceramic production were widely distributed within the basin.
However, ceramic final products are pliable and can communicate ideological
messages. The Tarascan elites used ceramics to convey information (cf. Pollard
and Cahue 1999; Versluis 1994). As such, it is expected that the production
reorganization found with metal, obsidian, and maize will also be found with the

organization of ceramic production.

CERAMICS AND EXPECTATIONS REGARDING THE REORGANIZATION OF
CERAMIC PRODUCTION
Ethnographic Research on Ceramic Production in and around the Lake
Patzcuaro Basin

Modemn ethnographic research on traditional potters in the Lake Patzcuaro
Basin, notably by George Foster (e.g. 1948a, 1948b, 1960b, 1976) and in the
Purépecha region (e.g. Shott 2001; West 1948; Williams 1994) have produced a
fine body of research which bears upon the modeling of prehispanic ceramic
production. Indeed, Foster argues that the traditional potters he studied in
Tzintzuntzan, long a mestizo community by the time he arrived, were direct heirs
to the prehispanic tradition (Foster 1948). A similar assertion of the relevance of
contemporary ethnoarchaeological ceramic studies in the region to
understanding of archaeological materials is also made by others (cf. Shott 2001,
Williams 1994). This ethnographic literature bears upon two general themes of

importance to this study: the organization of ceramic production and its material
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culture correlates, and the typical consumption of ceramics within households.
Both provide insight for archaeological expectations regarding prehispanic
organization of ceramic production.

Though traditional ceramic production in Michoacan is widely dispersed, it
is found only within certain communities. West notes a pattern, as pottery-
producing communities are located near the “clay-soils district north of the Sierra”
(1948:62), in the Zacapu Basin and in the Lake Patzcuaro Basin. West indicates
these communities are located near appropriate clay resources and abundant
water supplies (1948), with the exception of one community that makes figurines
in the wet season, as there is insufficient water in the dry season for any pottery
production. Water supply is not a problem in the Lake Patzcuaro Basin. Fuel for
firing is not listed by West or other authors as a potentially limiting resource,
though it is required for firing ceramics. Fuel for firing in Michoacan includes
wood (pine) (Foster 1948a). This discussion is limited to producers of household
or tourist wares and not exclusive tile or figurine producers.

The basic Purépecha economic unit is the household (van Zantwijk 1967),
and ceramic production is based in the household (cf. Foster 1948a; Gortaire
lturralde 1971). Just as Purépecha households exhibit some division of labor on
the basis of gender and age, so too does ceramic production (Foster 1948a;
Gortaire lturralde 1971; van Zantwijk 1967). In lhuatzio, van Zantwijk notes that
households are exogamous and occupations are passed down within families
(“destinos”) (van Zantwijk 1967). While no ceramicists are found in lhuatzio,

Foster (1948) finds a similar situation in Tzintzuntzan. It is interesting to note that
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both Foster and Gortaire Iturralde find potting households (and barrios) to be well
organized, though typically quite poor (Foster 1979; Gortaire lturralde 1971).

Pottery production is somewhat divided by gender, though not exclusively
so, with men typically collecting clays and fuel and conducting the bulk of the
fiing with women preparing the clays (multiple steps involving drying, grinding or
sieving the clays, and formation of small damp clay “tortillas” for formation of
vessels). West indicates that in traditional hand-building households, only
women do the vessel formation (1948). In households where molds are used,
both men and women tend to participate in vessel formation. Foster (1976:28-
29) indicates that women are traditionally potters, except in situations where
large quantities are required for export. Women potters and hand-building
techniques seemed to have been far more common in the Eighteenth Century,
according to West (1948:63).

Ceramic production seems to be the primary source of income for the
maijority of the potting households in the ethnographic literature (Foster 1948a;
Gortaire Iturralde 1971; West 1948), though is it not the exclusive pattern (West
1948, noted for seasonal figurine producers).

Traditional ceramic production requires material correlates in both
architecture and tools. However, as production occurs within a household
context, few correlates are exclusively used for ceramic production, or are made
of perishable raw materials. Architecturally, ceramic production requires a space
for drying clay, which may be a patio or even the street (Foster 1948) with

additional uses. Drying the clay is a requirement for mold-made ceramics, but
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not for hand-built ceramics (Foster 1976). Once dry, clays are crushed with a
granite boulder (Foster 1948a) and then ground or sieved. Sieving is a later
technique, with grinding a traditional, labor-intensive technique, using a stone
metate (Foster 1948), also a tool expected within a household context. Mixing of
clays and vessel formation likewise do not require special space, only sufficient
space (Foster 1948a; Williams 1994). For potting households in Huancito,
Michoacan, Williams found that traditional conceptions of “activity areas” do not
work well for understanding the spatial structure of potting activities, where a
space may be used for several activities and where some activity spaces are
cleaned (1994:204). As a result, while ceramic production may leave a residue,
it is not exclusively a potting residue.

Ceramics are either built using modeling or coiling techniques, or by using
molds, or a combination of techniques (Foster 1948; West 1948). Foster argues
for the prehispanic existence of “mushroom” molds, which are simple, shallow
bowls with a central handle on the concave side (Foster 1976). The initial clay
“tortilla” prepared for the vessel is placed on the convex side of the shallow bowi
portion. While the handle (the “stem” of the “mushroom”) may have been a
development since prehispanic times, Foster argues for the basic mold’s
antiquity (Foster 1948a, 1948b, 1976), though he admits there is little direct
evidence (1948b). Such molds tend to be made from clay, are fired, and can be
repaired with pitch (Foster 1948). While molds are expected within the
archaeological record, they may not be easily identifiable as molds,

masquerading simply as “crude pottery” (Foster 1976) when broken. Wasters
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are also expected, even with pit firing. Williams notes the accumulation of
wasters within households, used for covering the kiln during firing (1994:214 Fig.
14).

The tools for forming, scraping, shaping, smoothing vessels are for the
most part perishable and not readily identifiable as specifically for potters. The
different materials include: damp cloths, stones, maguey fibers, horsehair, a
knife, and a ring made of tule (a marsh plant used in weaving) (Foster 1948a,
1967, 1976). Other tools, such as bowls for measuring and mixing clays, bowls
for water, and such are either wood or are ceramic vessels themselves (Foster
1948a:80-81).

A major architectural feature of contemporary traditional ceramic
production is the kiln. It is usually a simple construction, round, with a lower
opening for fuel, a grate of some sort, and open at the top (Foster 1948a, 1976;
Gortaire Iturralde 1971). Every family in Tzintzuntzan has its own kiln (Foster
1948a) a pattern that is also seen in Santa Fe (Gortaire Iturralde 1971, though
kilns are shared by extended families from different households). Foster argues

that the kiln is of Spanish origin (1948a, 1948b, 1960a, 1976), noting that is
essentially the same as a traditional kiln from Spain (Foster 1960a), and not a
feature of prehispanic ceramic production. Foster further notes that open firing is
associated with the far more traditional hand building techniques. West
describes an open firing technique, which he concludes, “probably represents the
truly aboriginal technique” (1948:63). West reports that fuel for these open firings

include manure, rotten wood and pine bark (1948:63).
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According to Foster, each potting household procures it own clay
resources from the area around Tzintzuntzan, never further than 4 km (1948a).
The clay is transported on donkeys, in sacks. Each potter exploits multiple clay
sources, and vessels are made from a mixing of “red earth” and “white earth”
(local terminology, Foster 1948a:79-80). The resulting paste is not tempered
(Foster 1948a:79). The potter's mixture of clay source and proportion of “red and
“white” vary according to the type of vessel to be made (Foster 1948a:80).
Foster also notes that mixtures vary between households (1948a:81).

Foster indicates that the ceramic classification at Tzintzuntzan was rather
complex, with four major types, each sub-classified 12 to 15 times (Foster
1948a:85, Table 15). The four major types are ollas (jars), canteros (water
pitchers), comales (flat cooking surfaces) and cazuelas (casserole-like dishes).
The variation in measurements (such as diameter, depth, capacity) varied 5 to 15
percent from the mean (Foster 1948a:85 footnote one). Some of the subtypes
carry names of Spanish derivation, and some correspond with Spanish vessels
(Foster 1948a, 1960a). The classification at Santa Fe is less complex,
containing only 16 different vessels, plus assorted traditional artistic forms, such
as candlesticks (Gortaire Iturralde 1971:112).

Consumption of ceramics is variable, depending on the needs of the
household and the life expectancy of the particular vessels. Foster cites the
basic strength of the vessel, its frequency of use, and the exposure of the vessel
to accident (e.g. children and cooking low to the ground), and replacement cost

(low in Tzintzuntzan, a potting community) as factors in the breakage rates of
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vessels (Foster 1960b). According to Shott, expected use-life is related to the
expected frequency of vessels in an assemblage, and to the amount of energy
that is put into its initial manufacture (Shott 1996:464). Shott further explains that
factors involved in the expected use-life of a vessel are complex and are
relationally complex (1996:465). From a study of ceramic vessels in households
in four communities in Michoacan, Shott and Williams conclude that vessel size,
particularly height, is a major determinant in the life of a vessel, along with age of
vessel, though they were not the only factors (2001:109). Ollas, though
sometimes quite large, are often protected, and survive more readily than do
smaller, more frequently used and moved items such as cazuelas. Comales, for
all intent and purposes have no “height” and therefore maximum diameter was a
more important indicator.

Ethnographic information on traditional ceramics production in Michoacan
allows us to model more closely the expectation for the organization of ceramic
production in prehispanic contexts. From the information outlined above,
ceramic production can be expected within household contexts, drawing upon
the labor of multiple household members, both male and female, though most
likely female. The household context will provide little in the way of direct
production debris, except for possibly large firing pits, a few specialty tools (such
as smoothing stones), a small accumulation of wasters, and other production
debris. An archaeological assemblage of household ceramics should be skewed
positively toward smaller vessels with which most of the cooking is conducted.

Vessel pastes should reflect localized clay procurement patterns, and only ratio
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differences from one potting context to another, which may not be discernable
within larger assemblages. Some pastes may relate to particular vessel

categories.

Ceramic Studies of Tarascan Ceramics

Tarascan period (Late Postclassic) ceramics have been identified and
dated with confidence for a long time. Indeed, one motivation for early
archaeological work at Tzintzuntzan was to provide collections of Tarascan
pottery for the National Museum (Pollard 1993:19 citing Caso 1930 and Noguera
1931). However, while the ceramics themselves are highly identifiable, Pollard
describes the archaeological work in and around the basin as “limited and
sporadic” (Pollard 1993:19). The published descriptions and studies of Tarascan
ceramics are as equally uneven, usually as short discussions in larger works. In
her volume on Tzintzuntzan, Castro-Leal (1986) discussed the history of
Tarascan ceramic descriptions and analysis published to that point, including
work of Noguera (1931, 1965), Rubin de la Borbolla (1939, 1948) for the Basin,
and Moedano (1941, 1946) for nearby Zinapécuaro along with discussions by
Cabrera Castro (1996:37-40) and Moguel Cos (1987:5-11). Castro-Leal (1986)
points to these studies as laying a foundation for her analysis, and she expands
upon their work with her own typology.

Relying on ceramics excavated from the main platform and burials at
Tzintzuntzan, Castro-Leal presents a typology broken into two unequal parts,

domestic ceramics (“Ceramica Domestica,” two types) and sumptuary ceramics
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(“Ceramica Suntuaria,” nine types) (Castro-Leal 1986:80-114). These types
were described on the basis of paste (temper, texture, color, firing), surface
decoration (color, surface treatment), and form. Sumptuary ceramics also had
the additional category of decoration (technique and motif), where applicable. A
complete rendering can be found in Castro-Leal (1986:80-128).

In general, Tarascan state ceramics are well made, with an emphasis on
cream, red, white, and resist (negative) in surface decoration, resulting in
polychromes with geometric designs. Forms include spouted vessels, stirrup
handles, large tripods, and miniature vessels mimicking a range of full-size
vessels.

Moguel Cos (1987) adds to these types as a result of her own work on
ceramics from salvage surveys in Guanajuato and Michoacan, including the
Cuitzeo Basin, Patzcuaro Basin, and the Zirahuén Basin. Her typology, broken
into three unequal groups of monochromes, bichromes, and polychromes
included thirty-three types covering four time periods. Of note is the presence of
“Bicrome-Bandes Anchas Roja/Bayo” (Moguel Cos 1987:94), which seems to be
the ware Querenda White, first described by Pollard (1927; Gorenstein 1985).
Both Castro-Leal and Moguel Cos privileged the role of surface decoration as did
their predecessors.

Where possible, these two studies by Castro-Leal and Moguel Cos have
been taken into account by Pollard (1993, 2000a, 2001), particularly in terms of
her use of their group names, where applicable. However, as Pollard points out

(1993:201) her work also crosscuts some of their groups. Pollard’s analysis
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(1972, 1993) is both a modal analysis and a Type-Variety analysis, starting with
the ceramic paste. This same technique forms the basis of this study (see
above). The Type-Variety analysis results in types and groups that are rooted in
the potter's starting point—the paste, and at least for the Tarascan case,
crosscuts surface decoration and vessel categories. A full description of
Pollard’s ceramic work can be found in her 1972, 1993 works, as well as the
Informe Final for the recent work at Urichu (Volumes | and lll, 2000a and 2001).
Ceramic evidence to this point indicates only indirectly the control the
Tarascans exerted over ceramic production. Mortuary goods revealed a shift in
elite status-building from the prior pattern of acquiring exotic objects to the use of
local products. “They were buried with goods that reinforce the distinctiveness of
Tarascan elite culture and the Tarascan state religion” (Pollard and Cahue
1999:278). Versluis (1994) analyzed the designs and motifs of the iconography
found on Tarascan elite fine wares. He concluded that while he could identify
recurrent themes, the expression of the overall iconography had not yet become
standardized. Rather, the iconography was only in the “process” toward
standardization. This incomplete standardization reflects the emergence of the
new “Tarascan” identity from the previous basin ethnicities. It may also reflect a
lack of direct control over the production, and especially the decoration, of ritual
and status ceramics. As the various communities in the basin continued to exert
some power within the Tarascan political and religious system, so too they may
have persisted in the production of ceramics which reflected the absorption of

their local community elites into the new Tarascan system.
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Ceramic production within the Tarascan state seems to be composed of
two dimensions: utilitarian, market-oriented production intended to create an
exchangeable surplus of vessels; and status and/or ritual vessels created within
an elite context (maximally) or for elite consumption (minimally). Market-oriented
production should respond to market demands and economies of scale. Elite-
oriented production may exhibit some of those same tendencies, but should also
indicate greater labor investment and a range of variability [especially given

Versluis's findings (1994)].

Expectations for the Urichu Ceramic Assemblage

As stated in chapter two, the primary hypothesis of this study focuses on
the relationship between the state formation and craft specialization. Given both
the larger theoretical expectations for the co-occurrence of social complexity and
craft specialization and the Tarascan cultural evidence for the reorganization of
certain specialized production with the emergence of the state, there is a great
likelihood of ceramic production also becoming more specialized with the
emergence of the Tarascan state.

In general, the ceramic assemblage is expected to change over time,
exhibiting either a trend toward or the onset of standardization. In doing so, the
assemblage should exhibit greater heterogeneity over time, as vessel categories
proliferate, as types become standardized (and thus increase their variation

between types), and as greater investment in elaborated forms increases.



Within social evolutionary theory, the emergence of specialization is
gradual, with production becoming intensified and concentrated over time.
Within this particular sequence, the first state emerges with the Tariacuri phase
in the Late Postclassic (A.D. 1350), though there is growing elite activity leading
up to the state within the phases prior within the basin. Producer specialization
and product standardization should be greatest in the Tariacuri phase (Table
3.1). In addition to elite ceramics, commoner production was presumably basin-
based and market-driven, which implies standardized products borne of
efficiency. Though ceramics are rather friable, they can be easily transported by
canoe within the basin. Canoe transport allows freer movement of the ceramics
than if transported only by porters. There is no mention of the regulation of
ceramic vessels, though, and it is possible that copying of elite vessels occurred.

Political economic models expect greater craft specialization with any
period of intensified elite presence and action, not just with the emergence of “the
state.” Therefore, increases in production specialization should be identifiable in
the Jaracuaro phase (the Middle Classic period, A.D. 500-600/700), through the
Early and Late Urichu phases (the Early and Middle Postclassic, A.D. 900-
1000/1100 and A.D. 1000/1100-1350, respectively), and again in the Tariacuri
phase (the Late Postclassic, A.D. 1350-1525). Evidence has already been given
for some artisans being closely associated with the state and for a state
controlled tribute system that did not respond to market demand, but was rather

manipulated to support the elite class and power structure.
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However, ethnographic studies indicate that Purépecha ceramic production
today occurs within households, even for market distribution. Using easily
accessed resources, this production process leave few overt material correlates
of ceramic production. Based on these studies, it is reasonably expected that
much of the prehispanic ceramic production also occurred on the household
level. This expectation runs contrary to much—though not all—of the literature
on ceramic production specialization.

In the next three chapters the relative standardization of the ceramic data
set from Urichu is explored. Chapter four discusses how to study the relative
standardization of a ceramic sherd assemblage. Chapter five undertakes that
study, comparing the overall assemblage within temporal phases and between
phases. Chapter six analyzes chemical information from Urichu soils and
Tzintzuntzan ceramics in comparison with previously analyzed Urichu sherds.
The conclusions that can be made from these analyses are presented in chapter

seven.

ENDNOTES

' Pollard (2000b:59, 65-68) provides a brief overview of the research on the Tarascan state since
the 1930’s.

¥ A fuller discussion of the typology, geomorphology, ecology, and use of the basin can be found
in the work of Goerenstein and Pollard (1983; Pollard 1993; Pollard and Gorenstein 1993) and
Chacon (1993a, 1993b).

" West (1948:2) indicates the volcanic activity dates as far back as the Eocene, with most activity
occurring in the Tertiary and Quaternary periods. Activity continues into the present, as
evidenced by the eruption of Paricutin in the 1940’s. Steam still vents from the cone of Paricutin
today.

" Refer to Gorenstein and Pollard (1983) for a fuller discussion of the identified zones: open
water, tule-marsh, lakeshore, lower sierra slopes, upper sierra slopes, and alpine.
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¥ Their analysis is based on kilograms of maize per person per year, along with other foodstuffs
such as terestial game and fish.

* The chronological sequence was determined on the basis of carbon-14 dates from burial,
architectural, and midden contexts. For more information, refer to Pollard (2000a:48-50).

! This conclusion is based on research as Urichu. Recently completed excavations (Summer

2001) at Erongaricuaro indicate that the quantities and quality of goods may have been higher
than previously expected (Pollard, personal communication 2003).
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CHAPTER FOUR
TESTING THE STANDARDIZATION HYPOTHESIS: TARASCAN CERAMICS
AND THE MEASUREMENT OF VARIATION
Most studies of ceramic specialization center on the now well established

“standardization hypothesis” as the measure of ceramic specialization. As noted
in chapter two, those studies largely rely upon whole vessels. However, the
ceramics from the site of Urichu, on the shore of Lake Patzcuaro, Michoacan,
Mexico (see Map 3.2) consist predominantly of sherds. The majority of the
sherds are too small for many usual vessel measurements, such as maximum
height. While some studies use monothetically-classified sherds to study culture
change, such sets are not necessarily appropriate to the identification and study
of the changes in the variation of an assemblage over time, changes reflective of
ceramic production organization. This study explores the appropriateness of a
polythetic typology and the application of Cluster Analysis to the question of
producer specialization in the Lake Patzcuaro Basin during the emergence of the

Tarascan state.

CERAMIC RECOVERY

Most archaeological research in the Lake Patzcuaro Basin has occurred at
Tzintzuntzan, the site of the Tarascan Capital (see Map 3.1) (cf. Castro Leal
1986; Pollard 1972, 1993). In an effort to understand the emergence and the
structure of the Tarascan state, the site of Urichu, in the southwest corner of the

lake basin, has become the focus of excavations under the direction of Helen P.
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Pollard, 1991-1998 (Pollard 2000a). These excavations were conducted in three
phases, from 1990-1996. The first phase determined the extent and range of
deposits at Urichu and involved a site survey and the excavation of 10 test units
in Areas 1 (five units), 2 (three units) and 5 (two units) (Areas designated on Map
3.2). The second phase involved block excavations in Areas 1, 2, and 5,
focusing on elite deposits in an effort to define the range of material goods for the
social classes of each temporal period and to determine the nature and amount
of exchange within and between the pre-Tarascan polity of Urichu with others in
the various time periods (Pollard 2000a). Phase three of the project consisted of
the majority of the field laboratory analysis for the excavated materials and
included an extensive survey of the neighboring polities of Xaracuaro' and Pareo,
to the east (Map 3.1). The boundaries of these polities were determined by
Pollard’s (1982b) application of Theissen polygons. A 100% survey of these two
polities, including test excavations on the island of Jaracuaro, were conducted in
order to provide a comparative sample with which to evaluate culture change
within the basin. Unfortunately, some of the deposits excavated on the Island of
Jaracuaro were deflated and do not provide a useful comparative sample for the
work at Urichu.

Urichu Area 5 is an artificially terraced platform with cultural materials
representing the Classic, Epiclassic and Postclassic periods. It is located in the
southern portion of the site, elevated, and along the edge of a basaltic lava flow.
Under a stone paved plaza representing the Late Postclassic Tarascan

occupation, the area yielded a Classic period tomb, several other extended
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burials, and architecture. The excavations in Area 5 formed a 6m x 10m
rectangle, incorporating one original test pit. The sample in this study also
includes an additional test pit located approximately 2 m north of the block
excavations. Excavations in Area 5 ceased in sterile parent material at
approximately 1.5 meters below the surface.

Area 1 is another artificial terrace, positioned at a lower elevation and
further north, closer to the lake than Area 5. Originally thought to represent only
the Tarascan occupation of the site, radiocarbon dating has revealed a much
older occupation layer in the lower levels, dating to the Loma Alta 3-Jaracuaro
phase (Table 3.1). The area appears to have an Early Classic period occupation,
then a hiatus until the Late Postclassic. A rubble-core double pyramid base
remains on the terrace. A series of nine adjacent 2m x 2m units composed the
excavations in Area 1, placed adjacent to 4 of the 5 original test pits. The
deposits were deeper in places in Area 1 than in Area 5, attaining depths of just
over 2 meters. In addition to midden fill, the area yielded architecture, a number
of flexed burials, and an interesting cache of refittable Tarascan-period pottery
vessels, including two vessels in the shape of ducks.

Excavations in Area 2, thought to be a Middle Postclassic occupation,
remain incomplete. Apart from the three test pits excavated in 1990, and due to
the vagaries of fieldwork beyond the excavator's control, only three incomplete
units of a proposed four-unit block were excavated. Ceramic materials from the

later excavation will not form a component of this research project. The test pits
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varied in depth from 1.5 meters to over 2.5 meters in depth, and provide crucial
Middle Postclassic information.

In the Urichu project, ceramic materials were deemed to have a three-fold
purpose. The first goal was to develop a “fine-grained” chronology, the first of its
kind for the basin and for the Postclassic in Michoacan. The second goal was
the identification of the ceramic material expression of the elites in the three
target periods, prior to state formation, state formation, and during the state. The
third goal, the focus of this dissertation, was to understand the nature of and

changes in craft specialization, including ceramic production.

CERAMIC CODING AND TYPE-VARIETY ANALYSIS

Over 178,000 ceramic items compose the ceramic assemblage collected
during the three phases of the project. H. P. Pollard analyzed the phase one
ceramics in the 1992 field season, with the assistance of the author. The
majority of the analysis of the phase two ceramics was conducted in 1996 by this
author, with assistance from Melissa Byers, Richard McCosh, and H. P. Pollard.
The total number of ceramics used in this analysis is 37,301.

Ceramics recovered in excavations were washed, dried, sorted, and
counted during the regular excavation seasons. Special items were sorted out
from each level: figurines, pipes, circles, and other worked sherds, such as
those exhibiting grinding and/or notching. These items were handled and
cataloged separately and do not compose a component of this research project.

All other sherds--supports, handles, spouts, rims, and bodies--were grouped
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together by unit and level and cataloged as a totality, though eventually analyzed
individually. Ceramics used in this study came from test units and block
excavations in three areas of the site, Area 1, Area 2, and Area 5 (Map 3.2;
Table 4.1).

A sample of the pilot phase (phase one) ceramics was coded in the 1992
field season. In 1996 the coded sample was enlarged. Sherds from ten of the
twenty-five completely excavated units in the second phase of the project were
chosen, representing over 48,000 sherds, of which over 34,000 were completely
coded. All sherds larger than 1-inch square (2.5 cm?) within a unit and level were
coded for this study. At the time, it was felt Area 5 would yield a longer, more
continuous sequence than would Area 1, so Area 5 received greater attention.
Excavations in Area 2 had been interrupted in the 1995 field season, and though
attempts were made to return to those units, the team was never able to do so.
Thus, Area 2 ceramics, though by no means unimportant, are less numerous in
this analysis. They represent one excavation level, the deepest achieved in the
block excavations (level 6, Tariacuri Phase) and two of the test pits from the pilot
project.
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