THE SOCIAL AND POLITICAL EVOLUTION OF CHIAPA DE CORZO, CHIAPAS,
MEXICO: AN ANALYSIS OF CHANGING STRATEGIES OF RULERSHIP IN A
MIDDLE FORMATIVE THROUGH EARLY CLASSIC MESOAMERICAN
POLITICAL CENTER

by

Timothy D. Sullivan

B.A. University of Kentucky 1991

M.A. Southern Illinois University, Carbondale 2002

Submitted to the Graduate Faculty of

Arts and Sciences in partial fulfillment

of the requirements for the degree of Doctor of Philosophy

University of Pittsburgh

2009



UNIVERSITY OF PITTSBURGH

FACULTY OF ARTS AND SCIENCES

This dissertation was presented

by

Timothy D. Sullivan

It was defended on
October 30" 2009
and approved by
Robert D. Drennan, Professor, Dept. of Anthropology
Bryan K Hanks, Assistant Professor, Dept. of Anthropology
Michael F. Rosenmeier, Assistant Professor, Dept of Anthropology

Dissertation Director: Olivier DeMontmollin, Associate Professor, Dept of Anthropology

i
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CENTER

Timothy D. Sullivan PhD

University of Pittsburgh, 2009

This study investigates the evolution of the early polity of Chiapa de Corzo, Chiapas,
Mexico, from its inception as a political center during the early Middle Formative Dili
phase (100-750 B.C) through its apparent peak in political power during the early
Terminal Formative Horcones phase (100 B.C.-100 A.D). I approach the evolution of
this polity through an analysis of how eight different strategies were employed by rulers
in governing the hinterland over the trajectory of Chiapa de Corzo as a political center.
My evaluation of the evolution of these political strategies is based on my full coverage
survey of 107 km? of Chiapa de Corzo and a portion of its southern hinterland, as well as
the large body of research conducted by the New World Archaeological Foundation at
Chiapa de Corzo proper. I focus on changes in the following strategies: projection of
power into the hinterland; control over access to agricultural lands; control over access to
obsidian; control over networks of communication; the use of warfare and coercion; the
formation of elite identity, community identity and the use of feasting; and control over
ritual and religion.

Changes in how rulers applied different strategies suggest that political power at
Chiapa de Corzo did not evolve steadily towards stronger and more integrated authority
over the hinterland. In some phases increases in markers of status differentiation between
rulers and subjects were accompanied by the development and strengthening of
mechanisms to project power into the hinterland. However, in other phases increases in
status differentiation at the center appear to have been accompanied by the atrophy of

aspects of the projection of power and control over economic activities in the hinterland.
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While the general trend in the part of the Chiapa de Corzo trajectory covered in this study
was towards greater political complexity and integration of the hinterland, a focus on the

strategies utilized by rulers reveals that these processes did not proceed uniformly.
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1. INTRODUCTION

The evolution of socio-political complexity has followed a wide variety of trajectories,
resulting in the development of an assortment of forms of organization, which can
broadly be considered chiefdoms and states (Bondarenko et al. 2002; Brumfiel and Fox
1994; Crumley 1987; Blanton et al. 1996; Drennan 1991; Nichols and Charlton 1997).
Mesoamerica is no exception to this pattern, with the initial development of socio-
political inequality in the Formative period taking on a variety of forms. This variation
resulted from leaders and rulers adopting different strategies in consolidating, expanding
and maintaining power over their followers within different social and environmental
contexts (Cyphers 1997; 1999; Pool 2003; Michels 1979; Sanders 1974; Sullivan 2002).
Some of the resulting socio-political formations followed trajectories that led to a variety
of socially stratified, politically complex polities that controlled relatively large areas
(states), while others followed trajectories that led to a variety smaller and generally less
socially complex polities (chiefdoms). Studies of Formative Period Mesoamerican
polities such as San Jose Mogote, San Lorenzo Tenochtitlan, Tres Zapotes, and La Venta
(Borstein 2001; Cyphers 1994; Blanton et al. 1982; Drennan 1991; Gonzalez Lauck
1994; Marcus and Flannery 1996; Pool et al. 2003), among others, have begun to provide
us with important information on differences in the developmental sequences of early

Mesoamerican polities. The Chiapa de Corzo polity provides an exceptionally valuable



case for this kind of study, given its relatively early development, its approximate 1500
year position as a dominant regional center, and its location between important regions of
early political development such as the Valley of Oaxaca, and the Olmec Gulf Coast, and
the Maya Lowlands.

This dissertation consists primarily of an analysis of the strategies utilized by rulers
and leaders in the Chiapa de Corzo polity through five key phases of its development. In
each chapter I provide an analysis of changes in eight strategies employed by elites in
governing the subject population during key phases in the Chiapa de Corzo trajectory.
This study is based on analysis of data collected in my full coverage survey of
approximately 107 square km, in and around the site of Chiapa de Corzo (Figures 1.1 and
1.2), and the extensive excavation data collected from Chiapa de Corzo from the late
1950s to the mid 1990s (Agrinier 1964, 1975; Gonzales and Cuevas 1998; Hicks and
Rozaire 1960;Lee n.d.; 1969; Lowe 1964; Lowe and Agrinier 1960; Martinez and Lowe
n.d.; Mason 1960a, b; Navarrete 1975). The analysis is organized chronologically,
following the political trajectory of Chiapa de Corzo through five key phases in its
development as a political center.

Chapter 3 outlines changes in strategies from the Jobo phase to the Dili phase, a
transition that marks the growth of Chiapa de Corzo from several small hamlets into a
major population center and an important locus of civic-ceremonial activity. The Jobo
and Dili phases are considered together in this chapter in order to provide a view of
strategies used in the establishment of Chiapa de Corzo as a major population center and
how these strategies contrasted to those employed by leaders prior to the foundation of

Chiapa de Corzo.



Chapter 4 analyzes strategies used during the subsequent Escalera phase, when elites
at Chiapa de Corzo appear to have consolidated rulership, at least in part, through a
hypogamous marriage into a royal lineage from the Olmec site of La Venta Tabasco
(Clark 2000a). I then leap forward, over the 200 year Francesa phase, in Chapter 5, to an
examination of strategies employed during the Guanacaste and Horcones phases. While
important changes did take place in the Francesa phase, it is primarily a period of
consolidation of power over the polity, and due to considerations of time and space, I
focus on periods of stronger change. The logic of considering the Guanacaste and
Horcones phases in the same chapter is largely culture-historical, as the ceramics and
architectural styles characteristic of these phases suggest a change in the affiliation of
Chiapa de Corzo rulers, moving from affiliation with Gulf Coast polities to a polity from
the Maya Lowlands. These phases are marked by the adoption of cut-stone and plaster
faced architecture, two-room temples, and the Horcones phase construction of a palace.
Nonetheless there are important differences between the strategies of governance utilized
in the Guanacaste and Horcones phases.

The Terminal Formative and Early Classic Istmo and Jiquipilas phases, which appear
to cover the decline of Chiapa de Corzo to the dissolution of the polity in the Middle
Classic Laguna phase' are not considered in this study due primarily to limitations of
time and space. The chronological position of phases and their relation to other Formative

period trajectories is outlined in Table 1.1.

" But see Lowe 1998c for a view that this capital endured into the Middle Classic. Lowe’s understanding
of the Chiapa de Corzo ceramics was undoubtedly better than mine, but nonetheless, with the limited
information available on Middle Classic ceramics, the survey data suggest that the study area, including
Chiapa de Corzo, was very sparsely populated at this time (see Appendices A and E). Better understanding
of the Protoclassic through Late Classic ceramic sequences may require that the notion of a strong decline
during the Early Classic leading to dissolution of the polity by the Middle Classic be revised.



As the focus of this study is on the political development of Chiapa de Corzo, I
concentrate primarily on strategies employed by elites at Chiapa de Corzo and hinterland
leaders; groups and individuals that held power in the sense of the ability to make others
do their will. While commoners at different phases in the development of the Chiapa de
Corzo polity may have had more or less ability to influence decisions affecting their
lives, the decisions that affected the settings in which they lived, and the range of
opportunities available to them were ultimately made by a relatively limited group of
individuals located within the capital of Chiapa de Corzo, at larger villages, and at second
tier political centers. While I do not deny that commoners had agency and power in the
sense of being able to do things and make decisions, their ability to influence the
decisions of rulers and leaders became increasingly restricted with the evolution of
greater social stratification.

I avoid the use of Service’s bands-tribes-chiefdoms-states taxonomy through most of
this study, as my goals are to elicit how rulers governed at different points on the
trajectory, rather than fit the polity into a conventional framework. Nonetheless, in the
conclusions I provide a brief overview of how the political organization of the Chiapa de
Corzo polity does and does not fit into conventional understandings of these taxonomies
at different points on its trajectory.

For each phase considered in this study I provide a description of the demographic
setting of political action, starting with a description of the population densities, and the
nature of the settlement hierarchy, followed by estimates of the scale of the polity,
including population estimates extrapolated from densities within the survey area. While

the focus of this study is primarily sub-regional in scale, primarily an analysis of internal



political dynamics within the Chiapa de Corzo polity, I do not view Chiapa de Corzo in
isolation. To this end I consider the role developments in the neighboring sub-regions of
the Chiapas Central Depression (Figure 1.2) and the surrounding regions may have had
on the choices made by rulers and leaders within the Chiapa de Corzo polity.

The strategies I consider in this analysis consist of 1) the projection of power into the
hinterland by Chiapa de Corzo rulers and the power wielded by leaders at second tier
centers; 2) elite control over labor; 3) control over access to prime agricultural land; 4)
control over access to obsidian; 5) control over routes of trade and communication; 6) the
use of warfare and violence in consolidating and maintaining power, 7) the development

and use of elite political identity; and 8) the control over religion and public ceremony.
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Figure 2.2 Sub-regions of Western Chiapas with Formative Period Political Centers

(Sub-region boundaries based on Lowe 2005:Fig.5.5, 1959:Fig 64).



1.1 POLITICAL STRATEGIES IN THE CHIAPA DE CORZO POLITY

The full-coverage survey data utilized in this study allow for the evaluation of how the
Chiapa de Corzo elite interacted with subject populations in the hinterlands and of how
these populations responded to changes in political strategies at the center. Some of the
drawbacks with utilizing surface data to address these problems are discussed in Chapter
2. The following outlines strategies that may have been of central importance during

different phases in the development of the center.

1.1.1 The Projection of Political Power into the Hinterland

Differences in the structure of political hierarchies have figured prominently in the
classification of different kinds of chiefdoms (e.g. simple vs. complex), and in
distinguishing chiefdoms from states (Earle 1978; Sanders and Price 1967; Spencer 1990;
Wright 1978, 1984). While these typologies, as Sanders and Price pointed out over 40
years ago, are arbitrary taxonomic pigeonholes (1967:39), the distinctions between
different types of political organization and integration still provide a useful general
framework for cross-cultural and cross-temporal comparisons. Putting aside, for the
moment, the wide variety of ends to which political power can be applied, this section
focuses on the extent to which Chiapa de Corzo elites meddled in the political structure

of the hinterland, and the extent to which rulership was exercised directly from Chiapa de



Corzo versus through affiliated leaders in the hinterland. I also consider the power of
hinterland leaders, as manifested in their ability to attract followers into their settlements,
and their ability to mobilize labor into elite residential or civic-ceremonial constructions.

The division of levels of authority within a given political system has a strong bearing
on how rulers project power through the hinterland, and correspondingly the number of
these divisions has frequently been utilized to distinguish between categories of tribes,
simple and complex chiefdoms, and states (Earle 1978; 1987; Spencer 1990; Wright
1977; 1984). While the identification of lower tier political centers is relatively
straightforward (here second tier political centers are defined by the presence of mounded
architecture, and ranked by the estimated labor investment in architecture), measuring the
extent to which lower tier political centers were integrated into the polity is less
straightforward. A three (or more) tiered political hierarchy can be reflected in the
presence of civic-ceremonial or elite residential architecture at settlements in the
hinterland, but by itself this presence does not necessarily reflect an integrated political
system, as leaders at hinterland settlements may have conducted most of their affairs
independently from rulers at the dominant political center.

I utilize the replication of mound arrangements found at Chiapa de Corzo at second
tier centers as an indirect measure of the degree of political integration following
DeMontmollin (1988a:363). I also employ a somewhat weaker line of evidence to
evaluate the extent to which second tier centers were integrated into the polity, by
comparing the orientation and alignment of mounds in the hinterland to the dominant
alignment at Chiapa de Corzo, following Carmack and Weeks (1981:326). Where the

orientation and alignment of mounds at second tier centers conform to that of the
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dominant center, the notion that leaders at these centers were affiliated with rulers at the
dominant center is better supported than where this correspondence is absent. This is not
to suggest that variation from the architectural canons of the center necessarily reflects
resistance, as there is no inherent reason why rulers should be interested in controlling the
layout of subsidiary centers, but variation from these canons does suggest a lower degree
of interaction between rural leaders and rulers.

The 28° east of north orientation of the center of Chiapa de Corzo was common at
centers throughout the Chiapas Central Depression, especially from the Middle
Formative through Terminal Formative, but also present at many sites dating from the
Late Classic through the Late Postclassic periods (Lowe 1959; Navarrete 1960; Sullivan
2006). It is likely that this orientation was part of a cosmology that emerged in the
Middle Formative that was shared by many (but not all) ruling elites in the Central
Depression. Where present at second tier settlements within Chiapa de Corzo polity, this
orientation may have been followed in an attempt to reproduce the cosmological
significance attached to Chiapa de Corzo and to the elites responsible for the construction
of civic-ceremonial space and the direction of rituals that took place in these spaces.

I would also note that several of the second tier political centers identified in this
study have very modest populations. I would also note that some of these centers have
quantities of architectural investment that in other areas of Mesoamerica would be
modest even in terms of undistinguished commoner households. Nonetheless, the scarcity
of mounded architecture in the Formative period in this part of Chiapas makes these sites
exceptional. This scarcity does not appear to be the result of long term plowing, which

can obliterate traces of mounds, as most of the survey area has not been extensively
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plowed. The unusual architectural attributes at even the most modest of these sites
suggest that individuals located at them performed uncommon roles in society. The

nature of these roles is explored through other lines of evidence.

1.1.2 Elite Control over Labor

Another important aspect of the political hierarchy is in the power of elites to enlist the
labor of commoners to their own ends. The most archaeologically visible and enduring
result of this exercise of power is in the production of civic-ceremonial and elite
residential architecture. Utilizing estimates of the volume of civic-ceremonial and elite
residential buildings and labor estimates derived from ethnoarchaeological studies, I
evaluate the ability of Chiapa de Corzo elites, and of hinterland leaders to mobilize labor
during the five phases considered here. These calculations provide a sense of the changes
in the ability of the Chiapa de Corzo rulers and hinterland leaders to mobilize public

labor over the development of the polity.

1.1.3 Control over Access to Agricultural Resources

As the earliest phases considered in this study date to the end of the Early Formative and

beginning of the Middle Formative, a time when increasingly productive strains of maize
were developed in Mesoamerica and it began to be adopted as a staple (Arnold 2000:130;
Clark and Blake 1994), I consider the evidence for changes in agricultural strategies from

the Jobo to the Dili phases. For each phase I consider the evidence for centralized control
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over access to prime agricultural lands. The increasing importance of maize and other
cultigens in the economy would have created opportunities for early leaders and rulers to
establish and consolidate positions of power by establishing direct control over
agricultural lands (Coe and Diehl 1989).

I measure the extent to which access to agricultural land was centrally controlled by
the degree to which the population was concentrated into villages. Centralized control
over agricultural lands, whether by elites at Chiapa de Corzo, by hinterland leaders, or
community or kin-based organizations would discourage the foundation of hamlets on
prime agricultural lands, as changes in the political fortunes of leaders or farmers could
result in the loss of domestic improvements, such as houses, outbuildings, or field
improvements (DeMontmollin 1989b; Kruger 1996:41-42: Netting 1993:160). While
dispersed population, with settlement location favoring prime agricultural land is likely to
reflect household level management of land tenure, nucleated settlement patterns may
reflect a variety of extra-household (e.g. communal or centralized) modes of land tenure

control (DeMontmollin 1989b:299-301).

1.1.4 Long Distance Prestige Goods Networks and Control over Obsidian Access

Control over the production, movement and consumption of prestige goods, exotic raw
materials and the esoteric knowledge linked to this exchange has also been an important
tool in the consolidation and maintenance of power in early polities (Blanton et al. 1996;
Brumfiel and Earle 1987; D’ Altroy and Earle 1985; Earle 1991; 1997; Helms 1979;

Schortman, Urban, and Ausec 2001). Long distance exchange is evident for many phases
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of the site of Chiapa de Corzo in the form of prestige goods such as ornaments of Gulf
and Pacific Coast shell, mica, jade, alabaster, and exotic ceramics. There is also evidence
for the production of multiperforate ilmenite cubes that were exported to the Gulf Coast
region prior to the emergence of Chiapa de Corzo as a population center.

Most exotic prestige goods are either scarce or absent in surface collections.
Obsidian however, is relatively common. While obsidian was sometimes used as a raw
material for utilitarian tools, the raw material itself had special cosmological and
religious significance in Postclassic Mesoamerica (Saunders 2001), and it is likely that
this significance has roots in the Formative period or earlier. Furthermore, there are
abundant sources of chert and quartzite in the Chiapa de Corzo area that were utilized as
material for flake cutting tools, making obsidian a luxury rather than a necessity in this
area. There also evidence from the distribution of obsidian in burial populations at
Chiapa de Corzo (Agrinier 1964) that supports the notion that it was a prestige good.

Clark and Lee observe that obsidian is present in lower densities at Chiapa de Corzo
than at centers on the Upper Grijalva, which are nearer to the Guatemalan sources, but in
greater densities than second and third tier settlements in the Upper Grijalva. This
suggests that at least in some stages in the development of the Chiapa de Corzo polity the
importation of obsidian may have been controlled by elites (Clark and Lee 1984:267).
Elite control over the access of the hinterland population to obsidian should be reflected
in higher ratios of obsidian in the artifact assemblages of Chiapa de Corzo. Control of
access to obsidian by leaders at second tier political centers should be reflected in higher

ratios of obsidian to artifact totals at these settlements.
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Clark and Lee have suggested that El Chayal and San Martin Jilotepeque, the most
common obsidians in the Central Depression, each moved along different trade routes
(1984, 2007). This study explores the available evidence for the exercise of different
kinds of control over access to obsidian from the two dominant obsidian sources through

the development of the polity.

1.1.5 Control over Networks of Communication and Exchange

In addition to the control over access to prestige goods, control over regional trade
and exchange networks has been proposed as an important strategy in the consolidation
and expansion of political power and prestige (Carballo and Pluckhahn 2007; Clark and
Lee 1984: 259-260; Cyphers 1997; Earle 1997; Symonds and Lunagomez 1997; Welch
1996; Wiessner 2002). The exercise of control over the movement of resources may be
reflected in the presence of primary and secondary political centers on or near breaks and
nodes in routes of communication and exchange (Cyphers 1997; Symonds and
Lunagomez 1997). The location of Chiapa de Corzo three km. above the navigable
terminus of the Grijalva River and about one km. below the confluence of the Grijalva
and Santo Domingo rivers, suggests that control over regional trade was an important
factor in the formation of political complexity at Chiapa de Corzo (Clark and Lee 1984:
259-260; Lee 1978; Navarrete 1978:86). Beyond the capital, I look for the occurrence of
second tier centers on nodes between likely routes of trade and communication to address

the extent to which Chiapa de Corzo rulers were exercising control over trade routes in
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the hinterland. Communication routes are defined by navigable rivers, modern roads, and

least cost paths between neighboring political centers and Chiapa de Corzo.

1.1.6 The Use of Warfare and Coercion.

While there is little in the burial data or in the limited array of iconography from
Chiapa de Corzo that suggests that warfare played a prominent role in the evolution of
this polity, it should be noted that many societies with skeletal evidence for high
incidence of warfare and interpersonal violence did not place a high symbolic or
iconographic emphasis on the tools of war (Robb 1998; Keeley 1996). Given the
evidence we have for the prevalence of warfare during the Middle Formative period
elsewhere in Mesoamerica, such as the Valley of Oaxaca (Joyce 2003:196; Marcus and
Flannery 1996:129-134), Central Mexico (Hassig 1992:35) and the Maya Lowlands
(Brown and Garber 2003; Webster 1976; 2000), it would be premature to dismiss the
potential role warfare played in the consolidation of power at Chiapa de Corzo without
further evidence.

Throughout the trajectory of the Chiapa de Corzo polity there were a number of
potential competitors present in and around the Central Depression (Agrinier 1970; 2000;
Lowe 1959; Navarrete 1960; Warren 1978) (Fig. 2). Persistently high levels of conflict,
and inter-polity disputes over territorial frontiers may have created dangerous conditions
discouraging settlement in frontier areas, and resulting in vacant buffer zones between
polities. This pattern has been documented for the Rosario Phase Valley of Oaxaca

(Joyce 2003:196; Marcus and Flannery 1996:129-134), and in simple polities in many
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other areas of the world (Keeley 1996:111). Infrequent conflict between political centers
may create conditions where settlement in frontier zones is a profitable strategy (either in
economic, social, or political terms) for second tier elites from the center, or for rural
leaders who were only loosely incorporated into the polity. The domination of
neighboring centers may also have resulted in the foundation of secondary political
centers in areas that were formerly vacant territorial frontiers. These secondary centers
could serve as outposts facilitating the control and administration of conquered
neighboring elites from the dominant center.

In addition to the defense of local territory and the conquest of neighboring centers,
warfare can be used as a strategy for accumulating prestige, through the demonstration of
valor in battle, favor from the gods, and in the extraction of booty or tribute from
defeated enemies (Keeley 1996:115). Utilizing warfare as a strategy to accumulate or
maintain power and prestige may also have the effect of generating public dependency on
military leaders by creating or aggravating hostile conditions. These conditions would
demand defensive organization, which the leaders would be able to provide (Hassig
1992; Hayden 1995; Keeley 1996; Spencer 1993: 40-43; Thorpe 2003; Webster 1975,
2000). Population growth in and around an emergent center increases the number of
potential warriors, which may change the objectives of warfare by allowing a shift in the
scale of warfare, and a change from strategies of raiding and looting to strategies of
conquest and domination (Blanton 1978; Cowgill 1975: 517; Hassig 1992: 30; Redmond
1994).

The development of a class of elites may also shift the objectives of warfare away

from those of raiding targeted at commoners, towards prestige oriented warfare, targeted
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at rulers and the physical manifestations of their power, including temples and palaces
(Hassig 1992:75; Houston et al. 2006:201-203; Keeley 1996:115; Schele and Friedel
1990:145). Late Classic Lowland Maya warfare has been interpreted in this light, leading
David Friedel, and others to conclude that inter-polity warfare had a relatively low impact
on commoners (1986). More recent evidence suggests that many Late Classic Maya
inter-elite conflicts did affect commoners (Demarest 2004:257; Webster 1998:233, 2000,
2002:338), but nonetheless, the contrast of the dispersed settlement pattern of the Early
Classic and early Late Classic with the nucleated and fortified settlements that
characterized the Terminal Classic (Barrett and Scherer 2005: Demarest et al 1997;
Demarest 2004:527 ) suggests that whatever risk inter-polity warfare had placed on
commoners during the early Late Classic, this risk became much more grave during the
late Late Classic and Terminal Classic. This increased risk likely resulted from a change
in nature of warfare, from attacks directed primarily at rulers, elites, and associated
architecture, to more inclusive strategies that targeted rural settlements with equal vigor.
In this study I take the position that dispersed settlement patterns should correlate
with the either the scarcity of warfare, or the presence of inter-elite warfare with
relatively low impact on commoners. More nucleated settlement, especially with
fortifications and preference to defendable locales, should correlate with more
widespread predatory warfare and raiding targeted at commoners. Relatively peaceful
regional conditions should be reflected in high incidence of settlements in frontier areas,
and barring the effects of other strategies on settlement, a relatively dispersed population.
While the survey area covered by this study does not extend deeply into what were likely

frontier areas of the polity, it does cover areas that would have been the outer hinterland
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(defined as an area to which the leader would be less likely to visit with frequency than in
the inner hinterland (The criteria for distinguishing these areas are discussed in Ch. 2.)).
Reconnaissance and excavation data from secondary centers near the likely frontiers of
the Chiapa de Corzo territory outside the survey area (Lowe 1959; Navarrete 1959; 1960;
Sanders 1961) are brought to bear on the evaluation of the potential for inter-polity
conflict at different points on the Chiapa de Corzo trajectory.

I also consider some indirect lines of evidence for the use or threat of violent force by
rulers against hinterland populations. While the pattern of nucleated settlement described
above may be a response to external threats, nucleated settlement may be the product of
forced resettlement. In distinguishing between nucleation as a response to external
threats or the use of violence by rulers I consider the presence or absence of vacant buffer
zones in the outer hinterland of the polity, and the degree to which the location of villages
and second tier centers changed between phases. The shift from a dispersed population to
a nucleated population with an increase in the density of occupation in the outer
hinterland is interpreted as support for the use or threat of coercion by rulers and
hinterland leaders. I also consider a high degree of instability in the location of
hinterland villages as supportive of the argument that Chiapa de Corzo rulers were
employing coercive force in controlling hinterland populations, as this instability may
have resulted from the suppression of emergent leaders in the hinterland. The potential
for suppression of hinterland leaders leads us into a consideration of the formation of elite

identity, polity integration and the means by which this was achieved.
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1.1.7 Elite Identity, Community Identity, and Feasting

The development of an elite political identity is a central facet in the emergence of
hereditary social inequality. While in some respects it is difficult to conceive of the
development of an elite identity as a conscious strategy, the construction of the divide
between elites and commoners, and the form this distinction takes is underlain by
decisions made by early leaders with respect to their responsibilities and privileges.
Likewise, the acceptance by commoners of an ideology that legitimated the position of
elites as rulers and their own status as subjects is a facet of identity that would have
facilitated political integration.

I examine the construction of elite identity through a consideration of the layout and
architectural qualities of civic-ceremonial and elite residential architecture, and the
content and context of elite and commoner burials at Chiapa de Corzo. The extent to
which commoners accepted an ideology that legitimated the status divide between
themselves and elites is examined through a comparison of the styles of fancy serving
vessels at Chiapa de Corzo, second tier political centers and at ordinary villages and
hamlets. I contend that differences between the decorative modes of serving vessels
from Chiapa de Corzo and hinterland settlements may indicate differences in the
acceptance of an ideology that legitimized the divide between elites and commoners, and
the right of the former to rule. I also consider the similarities and differences of the
architecture at second tier centers with the architecture of Chiapa de Corzo as a measure

of the affiliation of hinterland leaders with the Chiapa de Corzo elite.

20



I examine evidence for differences between Chiapa de Corzo, second tier centers, and
ordinary villages and hamlets in food serving and feasting practices. Food serving
practices in general can be taken as part of the habitus of a population, an unconscious
aspect of identity that only becomes obvious in the face of alternative practices. The
maintenance of traditional food serving practices in second tier centers, despite changes
at Chiapa de Corzo and elsewhere in the polity may indicate a rejection of changing
ideologies and a lower degree of integration of hinterland leaders than where changes in
serving practices at Chiapa de Corzo were universally adopted. The differences in
serving practices would be most evident at feasts, where outsiders would be served in

ways that contrasted to feasts at the capital.

1.1.8 Control over Ritual, Religion, and Ideology

Ritual, religion and ideology were tightly integrated into political power in Mesoamerica,
as in many other areas of early political development in the world (Demarest 1992; 2004:
Flannery 1972: 404; Friedel 1981; Lucero 2003). Consequently there is some overlap in
the archaeological signatures of the strategic use of religious institutions and of
instruments of political authority. I focus more on civic-ceremonial architecture, rather
than special function ceramics (e.g. figurines, incense burners, etc.) in this analysis, partly
because of the paucity of these artifacts in surface collection, but more importantly, for
the central role formal civic-ceremonial complexes and their associated rituals played in
the ideological legitimization of positions of authority.

The construction of large scale public spaces may have been a necessary prerequisite

for the emergence of a division between elites and commoners. Correspondingly the
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development of large public spaces may have led to the formation of a public sense of
community identity, which transcended the identities of its constituent groups (Clark
2004; Hill and Clark 2001; A. Joyce 2000, 2003; Pauketat 2000). The establishment of
new religious ceremonies or the expansion of old ones can augment the status of groups
or individuals who successfully sponsor them, by demonstrating the importance of their
role in appeasing supernatural forces, which can eventually lead to the conception of a
privileged relation between these groups or individuals and supernatural forces (Lucero
2003; Marcus 1989; A. Joyce 2000). Furthermore, local rulers may have adopted aspects
of the religious practices from foreign polities to the end of enhancing their prestige and
power (Drennan 1976; Flannery 1968; Helms 1988; Wilk 2004).

The creation of more restricted civic-ceremonial spaces, such as enclosed plazas and
two room temples, implies important changes in the role of elites within society, and a
growth in the divide between elites and commoners. An early example of the creation of
a relatively restricted civic-ceremonial precinct can be found in the enclosed civic-
ceremonial zone of Group A at La Venta, which has been interpreted by Reilly as a
restricted access area for elite ritual (1999:25). At Monte Alban, Richard Blanton’s
mapping and traffic flow analysis found the least accessible area of the civic-ceremonial
precinct to be a small sunken patio surrounded by three temples (1978), which may have
been an area used exclusively by the royal family (Marcus and Flannery 1996:183). The
adoption of two-room temples has been interpreted, based on ethnohistoric analogy, to
reflect the emergence of a full-time specialized priesthood, which accompanied the

formation of a state religion (Marcus and Flannery 1996:182; 2004:18259). The
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development of a specialized priesthood, in turn, suggests that access to important aspects
of the supernatural was more restricted than in less specialized religious organizations.

The development of restricted access ceremonial spaces thus suggests an
amplification of divisions between the ritual practices of elites and commoners. These
developments would have increased the importance of elites as intermediaries with the
supernatural. At Chiapa de Corzo increasingly restricted civic-ceremonial spaces
developed over time, and I explore the implications for changes in the control over ritual
and ceremonial activity in the organization of civic ceremonial and elite residential
architecture within Chiapa de Corzo for each of the phases considered in this study.

I further explore architectural evidence for the organization of public rituals in the
hinterland, and for changes in the structure of ritual over time. The replication of mound
and plaza arrangements present at Chiapa de Corzo at hinterland settlements may
represent either the performance of rituals and ceremonies associated with Chiapa de
Corzo elites, while the construction of mound arrangements without correlates at the
capital may reflect the performance of ceremonies that were unrelated or only loosely
related to those at Chiapa de Corzo. As noted above, the Chiapa de Corzo alignment of
28° east of north is common in Formative period centers in the Central Depression (as
well as Late Classic period) and this orientation likely held a cosmological significance
(Sullivan 2007b). The presence of civic-ceremonial complexes or elite architecture in the
hinterland that followed this alignment would suggest that leaders in these communities
shared the religious and cosmological precepts held by the ruling elite. Deviation from
this alignment may reflect less than full adherence to the religious and cosmological

precepts held by the ruling elite. This deviation should not necessarily be viewed as
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resistance to the dominant ideology, as ritual and ceremony in the hinterland may have
complemented rather than challenged the dominant ideology and may have been more

attuned to local concerns.

1.1.9 Summary

The goal of this study is to arrive at a better understanding of early Mesoamerican
political development through the exploration of changes in these eight fields of strategic
action in the Chiapa de Corzo trajectory. The development of early Mesoamerican
polities was characterized by change in a number of different strategies used by leaders
and rulers and continuous changes in the relations between rulers at the center and the
hinterland population. This study examines evidence for the ways in which eight fields
of strategic action were utilized by rulers and the ways in which commoners responded to
these strategies over the development of Chiapa de Corzo as a political center. Through a
focus on the strategies that were employed by rulers in governing hinterland populations
we can arrive at a better understanding of the development of rulership at Chiapa de
Corzo specifically, and more generally the development of early rulership in

Mesoamerica.
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2. METHODOLOGY AND FIELD CONDITIONS

2.1 NATURAL ENVIRONMENT

The site of Chiapa de Corzo and the surrounding study area are located in the Central
Depression of Chiapas, which lies between the Sierra de Chiapas to the North and the
Sierra Madre to the south. Elevations within the study area range from 400 m to 625 m
above sea level, with most of the study area located between 450 and 550 m above sea
level. The presence of the Sierra Madre to the south creates a rain shadow effect in this
area (Lowe 1959:22), resulting in a tropical sub-humid climate that contrasts strongly
with the very humid environments of the Pacific Coast to the south, and the Chiapas
plateau and the lowlands to the north. Following 15 year climactic data from Tuxtla
Gutierrez (Wernstedt 1972), temperatures average 24°C (75°F) and annual rainfall
averages 956 mm, with the rainy season lasting from June through November. The rainy
season is occasionally interrupted by a brief dry season, known as the canicula, occurring
between July and August. Local informants observe that rainfall is highly variable
throughout the study area, with consistently less rainfall in the southern margins,
especially around America Libre and along the road to the Angostura. Consequently this

area suffers from droughts with slightly more frequency than areas to the north or south.
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Rainfall levels are also higher at the base of the Sierra de Chiapas, on the northern
limits of the survey area on the lands of the Ejido Nucatili. Lowe interprets his
observations of soil profiles along the Grijalva River to suggest episodes of extreme
flooding and erosion along the tributaries flowing from the Sierra de Chiapas (1959:2)
Lowe points to this evidence for irregular precipitation (droughts interspersed with
episodes of flooding) as one of the main unfavorable aspects of the Central Depression
for human occupation.

Two third order streams flow through the study area, the Grijalva River, which
originates in the Upper Central Depression, and the smaller Santo Domingo, which flows
out of the Sierra Madre. The modern construction of hydroelectric dams has substantially
changed the character of the Grijalva River. Both the Grijalva and the Santo Domingo
rivers would have been navigable by canoe within the study area, although the Grijalva
had several portage points upstream in the Angostura Canyon, and about 5 km
downstream from Chiapa de Corzo the Grijalva River ceased to be navigable as it
dropped precipitously into the Sumidero Canyon. The Santo Domingo would have been
navigable in small canoes up to its emergence from the Sierra Madre. The Suchiapa
river, a second order stream that flows into the Santo Domingo near the southwestern
limits of the study area would have been navigable during the rainy season, but less so
during the dry season, as its water levels become very low (personal observation 2005).

The Grijalva River has been dammed both upstream from Chiapa de Corzo at the
Angostura Dam, and downstream with the Chicoasen Dam filling the Sumidero Canyon.
These dams have largely stabilized the water levels of the Grijalva River, reducing the

occurrence of rainy season floods and keeping water levels relatively high during the dry
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season. Despite these controls of the Grijalva, seasonal floods still occasionally occur,
especially downstream from the confluence of the Grijalva with the Santo Domingo, as
exemplified by the destruction of the Chiapa de Corzo boardwalk during the rains that
accompanied the entry of Hurricane Stan in October 2005. Local informants who farm
the floodplains below Chiapa de Corzo observed that the Grijalva river floods were a
mixed blessing, sometimes destroying crops but bringing in rich silty soils, and at other
times destroying crops and leaving nothing but sand on the alluvial plain. The Santo
Domingo River occasionally jumps its banks and alters its channels during the rainy
season, creating risk for floodplain and first terrace cultivation on its margins.

There is limited use of pump and well irrigation in the area today, and no evidence for
prehistoric irrigation systems has been found in the study area. Pot irrigation with river
and spring water may have been utilized but would have been labor intensive for all but
the fields closest to water sources. The Santo Domingo River would have been more
amenable to pot irrigation than most of the Grijalva river area, as much of the latter is
flanked by steep slopes through much of the study area. In contrast to the Upper Grijalva
River area (DeMontmollin 1989b:296; Wheeler 2008), there is also no evidence for
Prehispanic terracing of hillsides.

Soils vary widely in the study area, including various combinations of regosol,
litosol,, luvisol, vertisol, phaecozem, and rendzina horizons. Locally, soils are referred to
by color an/or chatacteristics (tierra negra, tierra roja, tierra blanca, tierra meca, and tierra
barreal (clay)). Modern agriculture in the area is intensive, relying heavily on the use of
fertilizers, and extending into soil zones that would otherwise be extremely marginal

(personal observation 2005).
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The site of Chiapa de Corzo proper is located on medium textured dark brown to
black regosols and lithosols (INEGI), with abundant limestone cobbles. On the first
terrace, and in the valley directly below (and south of) the site the soils are classified by
INEGI as a mix of regosols, and vertisols, none of which are especially productive.
While most of the INEGI soil classification map accords well with field observations, it
appears to be in error for this important area, as these soils appear to be fine to medium
cambisols or luvisols. Members of the field crew, professional farmers, commented that
the soils of the first terrace below Chiapa de Corzo were of better quality than any of the
others we had covered in the survey area.

Bedrock in the study area is primarily sedimentary, varying between limestone and
sandstone conglomerates. Chert and quartzite cobble are present in a number of soils
within the study area, especially on the lands of the Ejido Ampliacion Zapata, to the west
of the Grijalva River, and in the low hills to the east of Playa Grande, about four km to
the east of Chiapa de Corzo, north of the Grijalva River. Igneous rock formations were
noted at the site of Nucatili, at the base of the Sierra de Chiapas, where there is evidence
for Classic Period metate production. Andesite cobbles were also noted on the surface on
parts of the Ejido E. Zapata, to the east of the Grijalva River.

Natural vegetation in the study area is variable, but generally corresponds to a tropical
sub-humid environment, including short scrub savannah,, thorn forests, Nangafia
(Gymnopodium antigonoides) forest, and mixed tropical deciduous forests. Bordering the
rivers, and at the base of Cerro Hueco, are stands of tropical evergreen forests. Most of
the study area has been cleared for cultivation, with a small percentage in pasture and a

larger percentage under forest of varying ages. Surface visibility varied from the start of
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the survey season to the end, with the highest visibility present toward the end of May,
when some farmers burn their fields and many fields are cleared for cultivation.

Agriculture in the municipality of Chiapa de Corzo is marginally more productive
than the state average, and more productive than municipalities to its north, east, and
west, but less productive than those to its south (SAGARPA data from 2003-2004).
These data may not, however, be reflective of Prehispanic levels of agricultural
production, as my impression is that genetically modified maize has been more readily
adopted by the Mestizo population of the Central Depression than by the Maya of the
Chiapas highlands (personal observation 2005).

As noted above, irrigation is not heavily employed in the Chiapa de Corzo
municipality and maize agriculture is limited to a single wet season harvest. In parts of
the study area where maize agriculture is less productive, such as in the iron rich soils
around the community of Nueva Palestina, Jocote trees are very productive and heavily
cultivated. In parts of the flood plain and on the first terrace, other native and introduced
fruit trees are cultivated, and it was likely that arboriculture was an important activity in
Prehispanic times. Cotton was introduced into the Chiapas Central Depression briefly in
the mid 20™ century (Ulloa et al. 2006:662), but was rapidly abandoned. Nonetheless, a
variety of the most commonly cultivated cotton in the world, Gossypium hirsutum L. ,
commonly known as Acala cotton, derives its name from a town 40 km to the east of
Chiapa de Corzo in the Central Depression (Ulloa et al. 2006:662). However, botanical
evidence needed to address the importance of Prehispanic cotton production within the
study area is lacking. Evidence for cloth production from cotton (or other fibers) in the

form of spindle whorls is very scarce in the study area.
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2.2 FIELD METHODOLOGY

The field methodology utilized in this survey builds off of the pioneering work done in
the Basin of Mexico (Sanders, Parsons, and Santley 1979), and in the Valley of Oaxaca
(Blanton et al. 1982). Among other things, these surveys demonstrated the utility of
calculating artifact densities in arriving at population estimates. However, as it has been
pointed out (O’Brien and Lewarch 1992), the evaluation of artifact densities and the
phasing of occupations based on field observations in the Valley of Oaxaca survey were
prone to a number of errors. O’Brien and Lewarch argue that these errors are inherent in
methodologies that use subjective estimates of sherd densities and grab samples rather
than controlled collections. Drennan et al. (2003) have demonstrated the utility in
employing controlled surface collections in estimating changes in relative population
densities over time. Furthermore, controlled 100% collections minimize the risk of
collection biases towards fancy, decorated, or otherwise more interesting ceramics. While
controlled collections can take slightly longer than grab samples, frequently they do not
(personal observation, Tepeaca Acatzingo Survey 1995), and the data they provide are
more useful than subjective estimates of densities, which can differ between individuals,
and are less precise (Blanton et al. 1982:9; Kowalewski et al. 1989:25).

Controlled collections also alleviate the problem of distinguishing “sites” from
“background noise” (Gallant 1986), as all areas where artifact densities are high enough
are subjected to these collections, whereas lower density areas receive general
collections. Contiguous collection units can be viewed as delimiting traditionally defined

sites, and collection units that did not meet density thresholds for controlled collections
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can either be viewed as background noise, or viewed as sites, depending on what
threshold the analyst is employing to define these units. As noted below, in this project
general collections were not included in the analysis, and as such are treated as
background noise.

The strategy of systematic full coverage survey was employed here rather than a
probabilistic sampling strategy, as the former is more suited to the collection of
information on settlement hierarchies, the spatial relationships of settlements, and the
range of variability among settlements (DeMontmollin 1988a:164; Kowalewski et al.
1989). Settlements were identified as relatively dense surface distributions of artifacts
surrounded by areas of sparse or no artifact distribution. Settlement outlines were
determined by calculating the distribution of phased ceramics within controlled
collections utilizing a kernel density analysis provided by Crimestat (Levine 2004).
Ideally a full coverage survey should be able to identify all levels of the political
hierarchy and the settlement hierarchy, however, as discussed below, it is unlikely that
the survey extended over the full territory of the Chiapa de Corzo polity.

The survey was conducted by a single team consisting of four to five people (me and
three to four local workers) walking transects generally spaced 50 m. apart, with the
interval occasionally decreasing to 20 m. or less as surface conditions and property lines
demanded. Controlled surface collections were taken from every hectare in which artifact
densities met or exceeded 0.5 sherds per meter. These collections gathered all artifacts
within a 3 meter radius circle (area=28.2743 m?), delimited with a stake, a leash, and
outlined and cleared with a machete. Controlled collections were plotted directly using a

GPS, or by estimates derived from workers descriptions of their location within a field
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relative to a point established with the GPS. Data were entered into a GIS database
(ESRI ArcMap 9.0) on a daily basis. Where artifact distributions fell below 0.5 sherds per
square meter, general collections were made; with each plot collected separately (plots
often exceeded single hectares). Supplemental collections were occasionally made where
mound cuts were observed, or where interesting ceramics were found in hectares where
controlled collections had been made.

Bags were tagged inside and out, with each tag containing UTM coordinates (which
served as the unique identifier), property name (or property owners name), and date,
which served as further controls on location. Tags also recorded the collector’s initials, to
control for individual biases; vegetation, to account for visibility; and soil type to provide
detailed data on local agricultural conditions.

A total of 622 controlled collections (Figure 2), approximately 1500 general (Figure 2
.1 Distribution of controlled collections) and 425 supplemental collections were made.
General collections were collections made in hectares that had ceramics, but in densities
too light to merit a controlled collection. These collections are from single or double
transects, with a center point located approximately at a midpoint in the collection area.
Supplemental collections were additional collections made in hectares which had
controlled collections. These supplemental collections frequently included interesting or
especially diagnostic sherds.

Due to time constraints in the laboratory, most of the general and supplemental
collections have not been analyzed, and consequently there is some bias in this data set
toward recognizing more densely occupied sites, and sites that were occupied over

multiple phases. The abundance of unanalyzed collections, which likely represent
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farmsteads with light, or short term occupation, should give us some pause in placing too
much weight on the relatively high degree of nucleation in settlement patterns. Future
analysis of the general collections in this survey may bolster or undermine some of the
conclusions presented in this paper.

The total count of rims and diagnostic sherds from controlled collections was 5219,
approximately 29% of which (mostly rims) could not be attributed securely to a specific
phase. The sample of diagnostic sherds constitutes approximately 13% of all ceramics
collected, most of which were plain or eroded body sherds.

Survey coverage averaged about 0.92 km per day, in 114 days of field work, to a total
of approximately 105 km?. (excluding approximately 3 km? of rivers in the survey area).
A total of 163 sites (defined by concentrations of all artifacts or architectural features
separated by 100 m. or less) were recorded by this project, with occupation from the
Early Formative through the Colonial Period. Most of the survey area is readily
accessible, although heavy vegetation in some areas slowed progress, and the road access
ranged from difficult to impossible in some areas. Permission was readily granted to
access the majority of the survey area, but securing permission from absentee landlords,
tracking down local landlords, and organizing meetings with the communal landholding
groups (ejidos) required time. In two (out of seven) cases ejidos denied permission to
enter their lands, but these ejidos were on the margins of the survey area and did not
substantially affect the continuity of coverage. Several landowners either could not be
reached or denied entry, which resulted in a few gaps in the full coverage.

About 49% of the survey area consisted of agricultural lands with medium to high

visibility, and about 51% was in medium to low visibility forest cover. In areas where
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visibility was low we frequently, but not always, conducted 3 m radius machete clearings
in each hectare, and took advantage of rodent burrows to detect ceramic concentrations.
Consequently occupation in areas with low visibility, including the slopes of Cerro
Hueco, the northern part of the ejido Ampliacidon Zapata, and a forested area of about 46
ha in the ejidos of El Amatal and America Libre, was sampled less intensively than other
areas, and as such occupation may be underrepresented in these areas.

Alluvial deposits introduced further impediments to visibility, especially along the
margins of the Santo Domingo River, and along some of the margins of the Grijalva
River. Modern clay quarries, which are common along the margins of the Santo Domingo
provided some remedy to this problem, frequently revealing buried occupations, but also
suggesting that a good deal of occupation in the alluvial plain, and on the first terraces
around the river, remain undetected, especially for the early Cotorra, Jobo, and Dili
phases. On the other hand, artifact distributions around these quarries are often more
concentrated than in other surface contexts, because they consist of sherds cast off by
workers in the process of making bricks. As such, controlled collections from these areas
may reflect artificially high concentrations of ceramics compared to non-quarry contexts.
In terms of total population estimates these two factors may come close to balancing each
other out, but the extent to which this is the case is uncertain.

To deal with this potential bias imposed by different contexts I multiplied the counts
of diagnostic ceramics from controlled collections from excavated contexts by a factor
that reduced the highest value to conform to the highest count of diagnostics from
collections of ordinary contexts for that phase. The resulting transformation reduces the

highest value of Dili phase quarry collection with 24 diagnostic sherds to 9 sherds, and
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the values of all other Dili phase quarry contexts are adjusted using the same
transformation (e.g. multiplied by 0.375). For each phase the transformation is

correspondingly distinct.
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2.3 ANALYTICAL METHODS

Artifact analysis was conducted at the New World Archaeological Foundation (NWAF),
in San Cristobal de las Casas, Chiapas, and was greatly assisted by the NWAF’s
extensive comparative collection from excavated contexts at Chiapa de Corzo, and
elsewhere in the Central Depression. As of 2009 the collections from this survey are
archived at the NWAF laboratory in San Cristobal. The ceramic sequences for the Early
through Late Formative period Central Depression are fairly tight, with phases of 150 to
250 years established through the correlation of changes in ceramic styles to dated
excavation contexts (Clark and Cheetham 2005). Ceramics from the Early Formative
through Proto-Classic periods were classified primarily following Clark and Cheatham
(2005). In the ceramic analysis I recorded information on basic vessel form, sidewall
attributes, lip attributes, and other decorative features, wall thickness and estimated vessel
diameter (See Appendix A). Due to time constraints detailed coding for these features
was done for only about 56% of the sherds from the controlled collections, with
collections selected more or less randomly (a higher percentage of collections from
Chiapa de Corzo were coded for all features relative to hinterland collections) . The
remainder of sherds was coded using a quick analysis, which coded for type and basic
vessel form with a brief description for sherds with unusual features.

Before entering into a discussion of how population estimates were extrapolated from
sherd densities, I would note that about 87% of the ceramic totals in the collections were
non-diagnostic, most of them body sherds. Approximately 20% of the rims were non-

diagnostic. The high frequency of non-diagnostic sherds should give us some pause in
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our confidence in the results. One solution I considered was dividing the sherd totals in
each collection by the proportion of diagnostics from each phase present in the collection.
Ultimately I rejected this solution, as it has the potential to exaggerate any problems
inherent in the analysis. While this problem remains a concern, we currently have no
reason to suspect that the number of non-diagnostic sherds is heavily weighted towards
any of the phases considered in this study. They are of greater concern in considering the
Terminal Formative through Postclassic phases, which have more poorly defined ceramic

sequences.

2.3.1 Population Estimates

One of the key advantages of systematic regional surveys is that they provide data
amenable to the calculation of long-term regional demographic trajectories. Changes in
population size figure prominently in many arguments addressing the emergence and
development of socio-political complexity, the degradation of natural environments, and
the onset of political collapse. Absolute estimates of population size are key factors in
calculating the potential pool of labor that could be mobilized for public works projects,
warfare, and the generation of agricultural surpluses.

Many different methods have been used in surface surveys to calculate regional
populations such as counts of sites, total area of sites, counts of sherds, counts of
collections, or counts of structures (Drennan et al. 2003:154).  Utilizing counts of
structures in this study area is not practical as the remains of residential structures are
scarce in all but the latest phases, and even in these phases they are uncommon. Drennan

et al. (2003) provide a clear discussion of the problems with each of these methods, and
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suggest a solution in the development of an index that combines sherd density and area,
in what they term the Density Area Index (DAI). The DAI, as implemented in this
study, is calculated by taking sherd per meter values from controlled collections and
multiplying these values by the area represented by each collection unit. In contrast to
the Drennan et al. study, which utilized the delineation of agricultural plots to outline
collection units of approximately one ha each, I employ one ha circular buffers around
each collection as a collection unit. Where buffers overlap, the combined area of the
merged buffer is used as the collection unit. These buffers were not used to calculate
settlement area. As discussed below, settlement area was calculated utilizing a kernel
density interpolation (Figure 2.3 a-c).

This method works on the same principles as the methodology of Sanders, Parsons,
and Santley (1979) but with the added rigor of controlled collections, instead of the
subjective (but faster) visual estimates of densities utilized in their study. The use of the
DAI allows for the systematic treatment of differences in artifact density that is ignored
by methods that rely exclusively on settlement area. Utilizing the DAI, a settlement of 1
ha with 10 sherds per ha is allocated the same population value as a 10 hectare settlement
with 1 sherd per ha. As the phase lengths utilized in this study are variable, I standardize
the DAI values by dividing by the number of centuries represented by each phase
(DAI/C). This compensates for the fact that a greater amount of garbage should
accumulate over the span of longer periods than through shorter periods (Drennan et al.
2003: 159).

A significant assumption accompanying the use of the DAI/C for comparisons of

population densities and distributions between phases is that ceramic consumption levels
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per person remained the same over time (Hassan 1981:78). While this assumption should
not be controversial, having been at the core of population estimates in many seminal
settlement pattern studies starting with Sanders, Parsons and Santley (1979), a number of
economic, social, and environmental factors could influence rates of ceramic production
and consumption over time. Drennan et al. point to a solution for controlling for this
potential variability, through observations of surface densities from sites with preserved
residential architecture from each period under consideration (2003:159). With these
data, the DAI/C to absolute population conversion can be adjusted for each phase.
Unfortunately, in this study area, the remains of residential structures are all but absent
for all phases except those from the Late Classic and Postclassic periods, making this
correction untenable for the majority of phases.

Utilizing the DAI/C for comparing patterns of population distribution and density
within phases also relies on the assumption that ceramics were consumed at a relatively
constant rate across all kinds of settlements, which may also be false for the same reasons
(Kowalewski 2003:68). With these caveats in mind, artifact densities and distributions
remain the best line of evidence available for both delineating settlement boundaries, and
arriving at population estimates in areas where the remains of residential architecture are
rarely visible on the surface, such as is the case in this study area.

Four methods of calculating demographic change (all uncorrected for phase length)
are outlined in Figure 2.3. Each of these figures charts broadly similar trends, which is
encouraging, for as Drennan et al. (2003) point out, this suggests that the trends are real,
and not simply the product of the vagaries of sampling. There are, however, some

differences in the trends outlined in these charts, which are products of the biases of the
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different methods. The chart of total diagnostic sherd counts (Fig 2.1 C) is almost
identical to the DAI chart (Figure 2.3 A), with the exception of stronger changes between
phases. The strongest differences from DAI values are in total settlement area, and total
number of settlements (Figure 2.3 B and D), which both show a slight population
decrease from the Guanacaste to Horcones phase in contrast to the increase depicted in
both the DAI and the ceramic count charts.

The DAI/C creates few significant changes, generally reducing the difference in
population change between phases (Figure 2.4). The DAI/C also reduces the severity of
the population drop from the Dili to Escalera phase, and converts the change from the
Escalera to Francesa phase to a slight population increase rather than the decrease charted

for the uncorrected figures.
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Figure 2. 3 Measures of demographic trends in the study area: a. Population

estimates by uncorrected DAI, b. Settlement area by quartic 150m kernel density
interpolations in ha, c. Ceramic counts, d. Settlement counts.
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Figure 2. 4 a. Demographic trends in the study area by DAI/C. b. Demographic
trends with mean population estimates for study area.

2.3.2 DAI/C to Absolute Population Conversion

Estimates of absolute numbers of people have always been somewhat problematic in
archaeology (Blanton et al.1982; Kolb 1985; Sanders, Parsons, and Santley 1979), but
these estimates are ultimately valuable as they are central to identifying the scale of
polities and societies (Blanton et al. 1993; Feinman 1998). The quantity of people
integrated into a system can limit or facilitate the formation and operation of different
kinds of political, economic, and social systems (Blanton et al.1982:24; 1993:15-16;
Feinman 1998:97-98). Likewise, competition over prime agricultural land and other
resources is likely to intensify with larger populations (Carneiro 1970; Keeley 1996:129).
High and low population estimates in this study were calculated by converting the

DAI/C values from sites by factors derived from two baselines. The first of these,
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following the methodology of Drennan et al (2003:162), was established from counts of
likely residential structure foundations at the predominantly Postclassic Chiapanec site of
Nandalumi (the only site in the survey area with abundant visible house foundations).
Residential structures at this site average 56 m?. The total count of house foundations and
platforms (112) was multiplied by 5.5, an estimate of average house occupancy based on
mean values observed in ethnoarchaeological studies of household size in a number of
different areas in the highlands of southern Mesoamerica (Kolb 1985:586). These
calculations provide a population estimate for Nandalumi of 616 (16 people per ha with
the site boundaries defined by kernel density analysis) during the Paredon-Ruiz phases.

This method is not without its problems: there are no direct data on household sizes
for the Chiapanec, which may or may not have ranged around 5.5 people; some structures
at the site may have been entirely ephemeral and invisible on the surface; all structures
may not have been occupied contemporaneously; and the settlement may not have been
occupied over the entire span of the Ruiz-Tuxtla phases. Because of the possibility of
missing structures, all of the residential structures are considered occupied in this
analysis. In any case, this method provides an empirically based standardized baseline,
however flawed, from which to calculate absolute population values. The DAI/C value
for this phase of the settlement was then divided by the population to arrive at a value by
which all other DAI/C values would be multiplied (801.92), for their respective absolute
population estimates. I employ this conversion factor for the low end population
estimates.

The high end population estimate is derived from extrapolations from the center of

Chiapa de Corzo during the Postclassic, and also has some problems. First Diaz’s
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population estimate of 4000 “vecinos” for the settlement must be considered carefully.

Diaz states that the city of Chiapa:

“verdadamente se podia llamar ciudad, y bien poblada, y las casas y calles muy en concierto,
y de mas de cuatro mill vecinos, sin otros muchos pueblos subjetos a el questaban poblados a

surededor. . .” (2001:521).

In Navarrete (1966:18), Diaz’s “vecinos” are translated as inhabitants, which is likely
an artifact of the translator rather than the author’s intent, as this would be an unusual
interpretation of the term. In colonial records “vecinos” generally refers to taxable
households (Sanders 1976:108) and in modern usage as neighbors. Diaz’s estimate has
been used in the conventional manner by subsequent researchers in calculating the
population of Chiapa de Corzo at contact (deVos 1994:46; Gerhard 1993: 158).

Given that the term “vecinos” was used to refer to households in Mesoamerica, rather
than individuals, if we take Diaz’s figure at face value, and assume an average family
size of 5.5, this results in a population of 22,000 for the Chiapanec capital. By my
calculations from the colonial maps provided by Navarrete (1966), and of areas with
evidence for occupation delineated by Navarrete’s excavations and observations on sewer
trench excavations (1966:35-39, Figure 14), the area of Chiapanec settlement at Chiapa
de Corzo measured about 98.3 ha. This area is slightly over the median 90 ha area
measured by Michael Smith for Mesoamerican urban centers in the Postclassic, and well
over the 15 ha. area median measured by Smith for southeastern Mesoamerican urban
centers (2005:410). ? These calculations would provide a population density of just under

225 people per ha, a figure that seems unreasonably high for Postclassic Mesoamerica.

2 My calculation of the area of Chiapa de Corzo should be taken as tentative, and could certainly
be improved upon by future field work, even with most of the Chiapanec occupation overlain by
modern settlement (e.g. Smith et al. 1994), but it currently stands as a reasonably informed estimate.

45



To put this figure in perspective we should consider that the estimated population density
at Tenochtitlan, one of the most densely populated Mesoamerican cities, ranges between
125 people per ha. (Sanders 1976:149), to 170 per ha (Sanders and Webster (1988:535).

Colonial records suggest that by 1571 Chiapa de Corzo had over 4000 houses, and
there is a historical account by Velasco, who traveled in the region from 1571 to 1574
that this city had over 26,000 inhabitants by this time (Navarrete 1966:100). The figure of
4000 families is repeated by Gage in his description of the city in the second decade of
the 17th century (Navarrete 1966: 19). However, by 1571 the Spanish practice of
“congregaciones” or forced resettlement of population into towns and villages was in full
effect (Navarrete 1966:19; deVos 1994:57) and consequently it is a reasonable
assumption that Chiapa de Corzo would have grown in the 50 years of colonial
administration. There are no reliable records of the effects of the Spanish congregaciones
on the population of centers in Chiapas, or elsewhere in Mexico (Sanders 1976:146), nor
of the effects of European diseases on the Chiapanec population. As such it is impossible
to arrive at a reliable figure at which towns might have grown over this period of social
and demographic change.

Perhaps more notable is Diaz’s more vague observation that Chiapa “could truly be
called a city, [as it was] well populated, with a well organized layout of houses and
streets” (Diaz 2001:521, my translation). This is one of the few population centers
specified in Diaz’s narrative as having the characteristics of a city, and as such it should
probably be viewed as exceptional in terms of pre-conquest population. The city would
be exceptional in size at 4000 people, but the fact that Diaz uses the term “vecinos”

suggests that whatever the size of the population was, it was larger than 4000 people.
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Applying the maximum population density estimate for the Basin of Mexico of 130
people per hectare (Sanders et al 1979: 37) to the 98.3 ha area suggested for Chiapa de
Corzo by colonial maps and Navarrete’s (1966) study of the center, provides a population
of 12,778 for Chiapa de Corzo. This figure lies on the upper limit of Prehispanic
Mesoamerican urban population densities.

While acknowledging that the foundations for this estimate are not strong, I utilize the
figure of 12,778 for the Ruiz-Tuxtla population of Chiapa de Corzo as a baseline for the
upper population estimate. In order to turn this figure into a conversion factor for other
settlements in the survey area, I take the mean sherd per meter values from 11 collections
on the outskirts of the modern (and Postclassic) Chiapa de Corzo and multiplied this
value by the area of collection units that would have fit within the estimated area of the
Chiapanec settlement. This provides an extrapolated DAI value for areas of the
Chiapanec settlement underneath the modern city that were not surveyed. The
extrapolated DAI/C value for this phase of the settlement was then divided by the
population to arrive at a value by which all other DAI/C values would be multiplied
(157.69) for their respective absolute high population estimates.

I utilize the mean of these high and low estimates as the standard reference for
population estimates in the following analysis, with a & factor calculated between the
high and low estimates. Because of varying phase lengths and the use of the DAI/C
transformation, the minimum population size for settlements varies from phase to phase.
This should not be taken to suggest that household size varied significantly over time, as
the DAI/C correction merely serves to standardize the overall population size, which

allows for more accurate comparisons between phases that have been defined with
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varying degrees of resolution. Given the longer span of time represented by the Tuxtla-
Ruiz (Postclassic period) phases, it would be expected that many of the settlements would
have only been occupied for a portion of the time period. Again, these population
conversions should be viewed as tentative, but not completely arbitrary, as they have
some grounding in empirical evidence from Postclassic house count data and area-
population extrapolations for the Chiapanec capital of Chiapa de Corzo.

Throughout this study I utilize tests of significance and strength based on the
distribution of estimated numbers of people. A strictly empirical approach might conduct
these tests on the number of sherds within controlled collections, which would provide
considerably lower levels of confidence. A less empirical method might conduct these
tests on extrapolated numbers of sherds within collection units, consistent with the
assumptions of the DAI approach (sherd densities in collections are representative of
densities in 1 ha collection units), which provide much higher levels of confidence.
However, as I am addressing changes in patterns of the distribution of people over the
landscape, applying these tests to sherd counts rather than population estimates seems an
unnecessary abstraction.

Settlements are classified by mean population estimates, following Sanders et al.
(1979). Small hamlets have populations estimated under 50, large hamlets >50 and <100,
small villages >99 and <500, and large villages >500. Some of the small hamlets may
have been isolated farmsteads but I do not attempt to make this distinction with the
available data. A comprehensive list of sites found in the survey can be found in

Appendix E.
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2.3.3 Settlement Area Estimates

To the end of defining settlement areas that have some correspondence to meaningful
social units many “sites,” conventionally defined as concentrations of artifacts separated
by less than 100 meters, were lumped together. The area of these settlements was defined
by a quartic kernel density interpolation (available in CSTAT III), and correspondingly
are larger than the area outlined by the buffers of the individual collection units. This area
was not used to calculate the DAI values, as greater sherd counts in a kernel density
analysis result in a greater extrapolated area, which would result in a disproportionate
weighting of collections with high sherd counts.

The area of settlements defined by the kernel density analysis roughly corresponds to
the local-scale communities defined by Peterson and Drennan (2005:8). In this study the
boundaries of these community level units were defined through a quartic kernel density
interpolation (in CSTAT III) with a 150 m bandwidth, from the diagnostic sherd counts
for each phase present in each controlled collection (not collection units). The kernel
density interpolation takes into account the density values of individual collections in
determining the area surrounding the collection and models a density fall-off
corresponding with increasing distance from the collection point. The mathematical

formula for the quartic kernel density function works from the following equation:
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Outside the specified radius (here 150 m), h:

glx)= 0

Within the specified radius, h:
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Where djis the distance between an incident location and any reference point in

the region, h is the radius of the search area (the bandwidth), Wiis a weight at

the point location (all points were weighted evenly in this analysis) and Tiis an

intensity (diagnostic sherd count in this analysis) at the point location. (Levine

2004:8.8).

Unlike other interpolation functions such as Kriging, trend surfaces, or inverse
distance weighting, the kernel density analysis does not presume that the variable being
estimated is a function of location. As such, the kernel density interpolation is more
appropriate to plotting non-spatial data such as artifact frequencies (Levine 2004:8.1). A

comparative example of plots of the one ha buffers (used for the DAI calculations),

triangular, quartic, and normal kernel density functions are included in figure 2.5.
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Figure 2. 5 buffers of 1 ha and kernel density interpolations with 150 m bandwidth
(500 m grid).
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In Figure 2.5 Ceramic counts are marked on top of collection points. The descending
grayscale in kernel interpolations marks limits of settlement utilized in this study, as
defined by a value of 0.003/km?. The outer black line marks the limits of the kernel
density interpolation. Again, the quartic kernel interpolation (Figure 2.5 ¢) was employed

in this study.

2.3.4 Rank-Size Analysis

In the analysis of settlement hierarchy I utilize rank-size graphs, accompanied by the A
coefficient and bootstrapped 90% confidence levels (Drennan and Peterson 2004) to
compare the distribution of population over the landscape in different phases. Rank-size
graphs have long been utilized as a tool to explore the nature of settlement hierarchies in
settlement pattern studies (Blanton 1976; Blanton et al. 1982; Johnson 1977; Kowalewski
et al. 1989). Log rank-size the adherence of a settlement system to a log-normal slope
has often been viewed as a measure of the integration of a settlement system, with
specific reference to what kind of integration is represented generally left vague. Even
with respect to modern settlement systems, there has been a great deal of speculation, and
little agreement about the underlying reasons behind the empirical correspondence to a
log-normal slope (the rank-size rule).

As the economists Fujitia et al. (1999:217-220) note, of the many mathematical
models developed to account for this correspondence, one of the most successful suggests
that the correspondence of the hierarchy of city sizes to the rank-size rule is the product

of random population growth and probabilities of people either attaching themselves to
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existing settlements or founding new settlements (Simon 1955 cited in Fujita et al.
1999:219). If this model is correct, and adherence to the rank-size rule is the product of
random population growth, then only deviations from the rank-size rule need to be
explained, as they imply the presence of other forces (e.g. political or economic factors)
pushing the slope away from log-normality. To this end the A coefficient and
bootstrapped confidence levels developed for the contrast of rank-size curves by Drennan
and Peterson (2005) are useful in avoiding making too much of differences in settlement

patterns that may be due to the vagaries of sampling.

2.3.5 Lower Tier Political Centers

Lower tier political centers were defined on the basis of the presence of pyramids
and/or platforms. The scale of much of the hinterland architecture is very modest,
and in many parts of Mesoamerica would be classified as unexceptional commoner
residential platforms. However, architectural remains dating to the Formative period
are exceedingly scarce within the study area, likely due to the predominance of wattle
and daub architecture without the use of platforms rather than the widespread
destruction of early structures.

Some of the settlements classified as second tier political centers in various
phases are small hamlets. The small size of some of these settlements combined with
the modest scale of their architecture might lead some readers to conclude that
attributing lower level political functions to these settlements is presumptuous. |

contend that this criticism is only valid if we approach the problem of political
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organization with preconceived notions of the roles played by lower tier political
leaders. By analyzing other lines of evidence I contend that we can arrive at a better
idea of what role leaders at these settlements played within the political hierarchy.

At multi component sites with architecture I consider mounds as complete
constructions for each phase represented at the site. At Chiapa de Corzo, where
excavation data are available for many of the structures within the civic-ceremonial zone
I provide volumetric estimates of construction sequences for each phase, with estimates
of the labor required for constructions of different phases at Chiapa de Corzo and at
second tier centers made following the methodology developed by Abrams (1994, 1998),
and others (Webster and Kirker 1995). My estimates of labor costs, derived from
calculations presented by Abrams and Webster and Kirker (1995), are presented in Table

2.1:

Table 2.1 Labor costs from Abrams (1994) and Webster and Kirker (1995).
m3/person-day refers to volumetric data. m?/person day refers to lateral area
covered by masonry and plaster

m?2 per
m3/person- | person
day day

Procurement of earth and cobble

fill 2.60
Movement and piling of fill 3.17

Quarrying limestone for masonry 0.40 1.69
Movement of limestone 0.47 1.99
Manufacture of masonry 0.09 0.37
Construction of masonry 0.25 m

thick 0.80 3.38
Plaster manufacture 0.02 0.91
Laying plaster 2.5 cm thick 80.00
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It is not currently known where the limestone utilized in cut-stone facing of the
Guanacaste and Horcones phases was quarried from, but I utilize a figure of 0.6 km, the
same figure employed by Webster and Kirker 1995. As the volume of blocks moved is
not known, I base my estimates on the surface area of mounds, with an estimate of 4.22
m? covered by each cubic m of block, a figure derived from Webster and Kirker’s
estimates for Tikal (1995:369). This figure likely over-estimates the area that was
covered per cubic meter of block, for as Hansen (1998:97) points out, cut-stone blocks
from the Middle and Late Formative tend to be larger and thicker than those from the
Classic period, when veneer stones were adopted.

Given that most of the hinterland sites with architecture have multiple phases of
occupation, and it is impossible to tell what the construction sequences of mounds were
without excavations, the phase-by phase reconstructions of the political hierarchy I
provide are hypothetical. Further testing of architecture at hinterland sites may result in a

very different picture of changes in the political hierarchy over time.

2.3.6 Nearest Neighbor Calculations

Nearest neighbor statistics have proven useful in measuring changes in the distribution of
settlements and in the nature of settlement organization (Adams and Jones 1982; Earle
1979; Hodder and Orton 1977). In this study I utilize nearest neighbor statistics in
comparing changes in the distribution of settlements over time. My interpretations of the
meaning of changes in the nature of settlement distribution are addressed in each chapter.

Nearest neighbor statistics were calculated with Crimstat III, on the centroids of
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settlements without any correction for boundary effects, due to the irregular nature of the
survey area. Boundary corrections reduce the distance between the units of analysis
(Levine 2003:5:11), and given that there are several holes and isolated extensions within
the survey area, a bias toward clustering should already be present. I decided that a
boundary correction would further bias the distribution toward clustering. It should be
noted here that the nearest neighbor analysis does not take into account gaps in survey
coverage. However, the effects of these gaps are constant through the different phases,
so the statistics are useful for comparisons of clustering vs. dispersal within the survey

area, but less useful for comparisons to surveys in other areas.

2.3.7 Survey area and polity size

There are inevitable problems in estimating the area and configuration of prehistoric
political territories. In the Maya Lowlands where written records document political
interaction between leaders and centers, the hieroglyphic texts suggest that territories of
states were not entirely contiguous over the landscape, with sections of territory
interrupted by the presence of settlements dominated by competing centers, and with
control fluctuating over space and time (Demarest 2004; Inomata and Aoyama 1996;
Marcus 1998; A. Smith 2003:130). In any society where one center dominates a number
of other settlements, territory size will fluctuate and the amount and kind of control
exercised by leaders at the center over subordinates will vacillate. In general, the
domination of centralized leadership over subject populations decreases with distance

from the center. As such the territorial limits of ancient polities should be viewed as
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frontiers, rather than the boundaries characteristic of modern nation-states (Giddens
1987:49; A. Smith 2003:130). Geographic barriers such as mountains and large bodies of
water can provide some natural limits on political territories; however, in many cases,
these territories either do not extend to the limits of these geographically bounded areas,
or extend beyond them.

Within this part of the Central Depression there are some formidable geographic
boundaries, such as the Sierra de Chiapas on the north, the Sierra Madre to the south and
the mountainous topography around the mouth of the Angostura Canyon to the east.
Approximately 200 km to the west of Chiapa de Corzo the Sierra Madre and the Sierra de
Chiapas join, effectively closing the depression. Within this area, two other large centers
that held power through the Middle Formative into the Early Classic have been identified
at Ocozocoautla and Mirador. Finca Acapulco, to the east of Chiapa de Corzo was a
large political center in the early Middle Formative. Each of these centers would have
had territories that fluctuated with the ambitions and fortunes of leaders over time and the
actions of these leaders likely impacted the size and configuration of each other’s
territories, as well as that of the Chiapa de Corzo polity.

I advance some estimates of polity size by calculating cost-distance weighted buffers
around polity capitals in each phase. Cost distance was calculated in a GIS, utilizing the
reciprocal of Waldo Tobler’s (1993) hiking function to arrive at a cost for slope values
(Bates 2007:58)( See Appendix B). This method of calculation produces rough estimates
of territory size based on the bounding presence of neighbors and on the cost of traveling
from the capital to the frontiers of the territory. I also offer extrapolated population

estimates for the entire polity, based on these boundaries, during each phase, using
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population estimates weighted by observations on the effect of distance from the capital

on population densities within the survey area.

2.3.7.1 Scale To put the 105 km? scale of this coverage in perspective, the early Valley
of Oaxaca surveys covered approximately 2150 km? (Kowalewski et al. 1989), over an
area that in the Central Depression would encompass the important neighboring Middle
Formative political centers of Ocozocuatla and Mirador, approximately 41 and 51 km
distant, respectively from Chiapa de Corzo. This 107 km? survey area would just about fit
into the Etla arm of the Valley of Oaxaca (Figure 2.6). It is important to consider that this
survey, in contrast to larger scale regional surveys such as the Valley of Oaxaca, and
Valley of Mexico surveys, is sub-regional in scale, and as such is positioned to addresses
the evolution of a single polity, primarily from the perspective of the inner hinterland.
Regardless, the presence of other polities within the Central Depression cannot be
ignored, and it is important to consider the location of the survey area within the likely
territorial limits of the polity, in order to identify differences between settlement patterns

in the inner hinterland and near likely territorial frontiers.
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Figure 2.6 Survey area overlaid on Etla arm of Valley of Oaxaca with Rosario phase
settlements (VOX map adapted from Flannery and Marcus 1996: fig. 128). (500 m
grid, UTM coordinates from Chiapa de Corzo survey area)

2.3.8 Control over Access to Agricultural Land

My assessment of the extent to which access to agricultural land was centrally controlled,

rather than controlled by individual households, is based largely on the degree to which

the population was concentrated into villages, following the logic of DeMontmollin
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(1989b) and Kruger (1996). These researchers posit that all else being equal, nucleated
settlement, which is less energetically efficient from the farmers perspective, should
reflect more centralized control over access to agricultural land, than where the
population is dispersed in hamlets. In these arguments I also consider the degree of
population nucleation relative to the productivity of agricultural land. Agricultural land
was classified utilizing soil maps from the Instituto Nacional de Estadisticas, Geografia y
Informacion (INEGI), and field observations made by myself and the field crew. Soil
types were grouped into high, medium and low productivity levels based on their
composition, with high productivity land ranked 1, medium 2, medium low 3, low 4-5

(Figure 2.7) (see Appendix C for details on the criteria of classification).
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Figure 2.7 Soil Productivity Rankings

2.3.9 Control over Access to Obsidian

The most frequently occurring kinds of obsidian in the study area (San Martin
Jilotepeque, El Chayal, Tajamulco, and Pachuca) can be visually sourced with a high
degree of accuracy (Braswell et al 2000; Clark 1988). The dating of obsidian from
surface contexts is, however, problematic. Obsidian hydration can be used, but it is
expensive and can be ineffective with materials from surfaces that have been burned for
field clearing, as is the case in many of the fields within the survey area. My attributions

of obsidian to settlements in each phase were calculated by multiplying the total counts of

61



obsidian found in each collection by the percentage of ceramic represented from each
phase in the collection. This method requires undertaking the questionable premise that
rates of obsidian consumption will parallel ceramic consumption. This division of
obsidian values can result in the splitting of a single blade between different phases, but
is no more flawed than methods that count a single blade for multiple phases (e.g. Santley
et al 2001:55). The resulting figure of obsidian attributed to a given phase for a
collection can be viewed as a probability that the obsidian was imported this phase.
Pachuca obsidian was excluded from this analysis, as evidence from elsewhere in the
Central Depression suggests that this material did not appear until the end of the Early
Classic period (Clark and Lee 2007:121). One exceptionally dense collection from
Chiapa de Corzo was also excluded from the obsidian analysis. This collection contained
132 blade fragments and production debris of El Chayal obsidian (41% of the total El
Chayal collected in the study). Ceramics from this collection were from the Dili through
Horcones phases with no Classic or Postclassic ceramics. However all of the blades in
this collection with intact platforms, as well as the four core fragments with platforms
had abraded surfaces. Abraded platforms were not common until the Middle Classic and
gained greater popularity in the Postclassic (Clark and Lee 2007:121; Santley and Pool
1993:197). Given the similarity in the materials from this collection (all EI Chayal except
for 2 blades of SMJ) it seems likely that this concentration accumulated over a fairly
short time, possibly a single blade production episode, which likely took place after the
Formative period. As such, this outlier was excluded from the analysis of the Formative
period contexts that are the focus of this study. Materials and attributes that were coded

for in the lithic analysis are listed in Appendix D.
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2.3.10 K-means Cluster Analysis

K-means cluster analysis was utilized to characterize the distribution of obsidian during
different phases, as well as to compare the distribution of obsidian from different sources
within each phase. The K-means cluster analysis employed in this study is very similar
to that introduced into archaeology by Kintigh and Ammerman (1982:39). The Crimestat
K-means cluster analysis functions as follows:

The default K-means clustering routine follows an algorithm for grouping all point locations
into one, and only one, of these K groups. There are two general steps: 1) the identification of
an initial guess (seed) for the location of the K clusters, and 2) local optimization which
assigns each point to the nearest of the K clusters . A grid is over laid on the data set and the
number of points falling within each grid cell is counted. The grid cell with the most point s is
the initial first cluster . Then, the second initial

cluster is the grid cell with the next most points that is separated by at least:

Separation = t *0.5* SQRT [ ---—-- |

where t is the Student ’s t -value for the 0.01 significance level (2.358), A is the area of the
region, and N is t he sample size. A third initial cluster is then selected which is the grid

cell with the third most points and is separated from the first two grid cells by at least the
separation factor defined above. This process is repeated until all K initial seed locations

are chosen. The algorithm then conducts local optimization. It assigns each point to the
nearest

of the K seed locations to form an initial cluster . For each of the initial clusters, it calculates
the center of minimum distance and then re-assigns all points to the nearest cluster, based on t
he distance to the center of minimum distance. It repeats this process until no points change
clusters. To increase the flexibility of the routine, the grid that is overlaid on the data point s
is re-sized to accommodate different cluster structures, increasing or decreasing in size to try
to find the K clusters. After iterating through different grid sizes, the code makes sure that the
final seeds are from the "best " grid or the grid that produces the most clusters. Finally, for
each cluster, the routine calculates a standard deviational ellipse and optionally can output the
results graphically as either standard deviational ellipses or a convex hulls. (Levine 2004:
7.20)

The use of standard deviational ellipses to represent clusters is the most notable

departure from the more common practice in archaeology of utilizing circles to represent
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clusters. The obvious advantage of utilizing ellipses is that they frequently provide a
better characterization of clusters than do circles. The ellipses in Crimestat III are
calculated using the following formulae:

The (clockwise) rotation of the y axis of the ellipse is calculated as:

o — Al
# = tan 1[3[]:' -9 _wa -9 + 40

¥ ix - Ry -7
where
5 _ \ .
=[-8 -Y -0 +
AN (e, - By, -7’

“Using this value the two standard deviations [of x and y] can be computed in much the same
way as for conventional standard deviations but with the degrees of freedom in this case
being n-2, where n is the number of points in the sample (for n large the divisor will be close
to n, as per the common formulation of standard distance).The formulas cited are those used
within Crimestat, which have been adjusted to ensure the ellipse axes are the correct length
and the fourmula is consistent if the standard deviations in X- and y- are equal”:

o (15 (|x, - ¥)cos -y, - Fsins)’ o JZZW; T)sind - (y; - ¥)cosd)’
1 n-1 ’ n-2 (DeSmith et al. 2007:163)

2.3.11 Least Cost Paths of Transportation and Communication

In this study I employ some reconstructions of likely paths of prehistoric transportation in
considering the extent to which rulers were directly controlling the movement of people
and goods over the landscape. These reconstructions are based on the locations of
modern roads, and on least cost paths plotted between contemporary political centers and
Chiapa de Corzo on the same cost surface discussed above for the calculations of polity
size (see Appendix B for further discussion of the methods behind calculating cost

surfaces).
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3. THE FOUNDATION OF CHIAPA DE CORZO: JOBO AND DILI

PHASES

The transition from the Jobo to Dili phase marks one of the most important changes in the
archaeology of the Chiapa de Corzo study area. During the Dili phase Chiapa de Corzo
grew from two small Jobo phase hamlets with a combined estimated population of 55+9
into a large village with a population estimated at 1090+357. As the population of
Chiapa de Corzo grew, leaders at that center directed labor into the construction of a large
civic-ceremonial space similar in layout to that of the combined Complexes B and C at
La Venta, Tabasco and other centers in Chiapas. The growth of Chiapa de Corzo was
accompanied or soon followed by the construction of a large civic-ceremonial precinct in
a style shared with other Middle Formative centers in Chiapas and Tabasco, the timing of
which suggest that a group at Chiapa de Corzo emerged as a ruling elite early during the
Dili phase.

In this chapter I begin with an analysis of the organization of society in the study
area prior to the emergence of Chiapa de Corzo. By comparing changes in the
distribution of artifacts and architecture preceding and accompanying the emergence of
Chiapa de Corzo I assess what strategies may have been employed by leaders at this
center in establishing and consolidating rulership over the area during the Dili phase.

This comparison allows for the evaluation of changes that took place in the social and
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political organization of the hinterland that accompanied the rise of Chiapa de Corzo,

thereby providing insight into what strategies were used in the foundation of the polity.

3.1 AUTONOMOUS VILLAGES: JOBO PHASE (1150-1000 B.C.)

3.1.1 Population Distribution and Nucleation

Changes in the distribution of population are a central feature in the establishment of
political authority. Leaders who attract greater numbers of supporters have access to
greater labor and military force than those do not. Increases in the size of the local
supporting population also augment the potential for expansion of public religious
spectacles which may further enhance the prestige of leaders. The distribution of people
over the landscape prior to the emergence of a political center provides information on
the social and political context within which Chiapa de Corzo developed.

Prior to the emergence of Chiapa de Corzo as a population center the lack of a
dominant population center, and the absence of evidence for elite or civic-ceremonial
architecture within the study area suggests that society was organized in autonomous
villages. No excavations have yet been conducted in Jobo phase villages within the study
area, and our understanding of social and political organization within these villages is
correspondingly very sparse.

There were 29 Jobo phase settlements in the study area with a total mean estimated

population of 3370 (Figure 3.1). The largest settlement had a population with an
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estimated mean population of 360. Approximately 80% of the population was located in
small villages. As we shall see, this is a high degree of nucleation relative to subsequent
phases. This nucleation suggests that Jobo phase leaders or the prevailing local social
conditions encouraged people to live in relatively large settlements. A nearest neighbor
analysis shows an overall random distribution of settlements (NNI= 0.9036 Z=-0.9759
p<0.5).

Studies in other areas of the Central Depression (Lowe 1959; Navarrete 1960; Warren
1978) have likewise produced little evidence of large villages (settlements with
populations exceeding 500 people) during this phase. Lowe speculates that the site of
Finca Acapulco, about 100 km upstream from Chiapa de Corzo, was a regional center for
the Chachi sub-region (Figure 1.2) during the latter part of this phase, but this site
evidently did not acquire the characteristics of an urban center until the Dili phase
(2007:89). Directly outside the Central Depression, in the Middle Grijalva sub-region, the
settlement of San Isidro appears to have been a political center in the Early Formative,
but underwent a brief late Early Formative hiatus that covered much of the Jobo phase
(Lowe 1998b, 2006:9).

A log-rank graph of Jobo phase settlement population within the study area (Figure
3.2) displays a strongly convex curve (n=28 A=0.541), reflecting a top-heavy distribution
of 13 small villages, five of which had mean estimated population values greater than
200 people. Convex rank-size distributions have been shown in comparative studies to
indicate systems that are poorly integrated or that combine several systems into one
(Drennan and Peterson 2005: 11; Johnson 1980; Kowalewski 1989:68). As Johnson

notes, these convex patterns may also result from problems of scale; either through the
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inclusion of multiple independent polities within the analysis, or through the omission of
the dominant center in a dendritic system with vertical integration but little horizontal
integration (Johnson 1980:241). In this form of organization leaders at the primary center
dominates and control interaction (trade, political relations, etc.) between smaller
communities. The latter is a possible problem for the scale of this survey, especially
given the relatively small size of the largest Jobo phase settlements in the study area. This
area may have been within the domain of the early Finca Acapulco polity, but the
available evidence does not lend much support to the idea that the Chiapa de Corzo area
was integrated in any significant political or ideological way with these neighboring
polities. Correspondingly, it seems more likely that this pattern results from the presence

of multiple autonomous villages.

3.1.2 Autonomous Villages and the Lack of Political Centralization

If the Chiapa de Corzo sub-region was integrated into a unified polity we should expect
to see the presence of dominant political center, marked by relatively large scale
architecture and a relatively large population. Only one Jobo phase site has architecture; a
low platform and stone house foundations at Sarain Mendoza 1, which is the fourth most
populous Jobo phase settlement in the study area. But based on the larger extent of the
Dili phase occupation at this site and the absence of later occupation, I attribute these
structures entirely to the Dili phase. As noted in Chapter 2, many of the larger settlements
from the Jobo phase were revealed by brick quarry excavations and may have buried

civic-ceremonial or high-status residential architecture that was not detected by the
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survey. Nonetheless the currently available evidence suggests a minimal degree of
political integration of, or differentiation between settlements within the study area

during the Jobo phase.

3.1.3 Agriculture and Access to Prime Lands

While there does not appear to have been a dominant center in, or near to, the Chiapa de
Corzo study area during the Jobo phase, there are several ways in which land use rights
may have been managed; 1) at the household level, which as discussed in Chapter 1 may
be reflected in the high frequency of hamlets in prime agricultural zones; or 2) managed
by community level organizations, which should be reflected in the nucleation of people
into larger settlements.

I would note here that agriculture may or may not have been an important feature of
the subsistence economy by the Jobo phase. While maize appears to have been
domesticated as early as 4300 B.C. (cal) (Flannery and Piperno 2001:2102), and
relatively productive strains have been found in Early Formative contexts in Oaxaca
(1700-1500 B.C) (Marcus and Flannery 1996:71), current data from coastal Chiapas
suggests that maize species in this area did not become a significant dietary component in
until around 1000B.C. (Clark and Blake 1996:28; Clark, Pye, and Gosser 2007:31). In the
Tehuacan area there is evidence for an early reliance on Maize in C13-C14 ratios in bone
collagen, but these may also result from the high consumption of CAM pathway plants,
such as nopal and other cacti (Smalley and Blake 2003:685). The importance of maize in

Early Formative Gulf Coast diets has also been questioned (Arnold 2000:120). Overall,
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lines of evidence from both botanical remains and stable isotope analysis of skeletal
remains suggest that the consumption of maize as a grain was not very important in
Mesoamerica until about 1000 B.C. (Smalley and Blake 2003).

However, as Smalley and Blake point out, early variants of maize may have been
cultivated for their sugary stalks, rather than for grain (2003). They suggest that the sugar
from maize stalks may have been used to brew alcoholic beverages consumed in feasting
and ritual activities. Other cultigens such as manioc may also have been part of the
subsistence base. Regardless of the importance of agriculture as a subsistence base,
maintaining access to prime lands may have been important due to the presence of game,
fish (most of these lands are also close to the river), and other wild resources in these
areas.

Jobo phase settlements are predominantly located on, or directly adjacent to
productive (second class) agricultural lands, suggesting that access to these lands was
valued, whether for their agricultural productivity, or for an abundance of wild flora and
fauna. The high concentration of people in villages (80% of the study area total, n=2680)
and low frequency of hamlets lend support to the idea that rights to land use were

managed by community level institutions rather than by individual households.
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3.1.4 Long Distance trade, Obsidian Access, Prestige Goods, and Effects on the Jobo

Economy

Obsidian appears to have been a very minor import during the Jobo phase, as less
obsidian can be attributed to this phase than any other (including the preceding Cotorra
phase), with a total of 4.48 pieces (as noted in Ch. 2, obsidian was allocated by phase
based on the ratio of ceramic found in each collection). Obsidian constitutes 15% of the
total Jobo phase lithic collection. There are no exclusively Jobo phase collections with
obsidian and consequently it is speculative that any obsidian was imported during this
phase. During the Jobo phase 29% of villages (n=4) had obsidian, and 21% of hamlets
(n=3). Obsidian does not occur in any of the five villages with populations estimated at
over 200. However, both of the settlements that had fragments of perforated ilmenite
cubes, Ribera Amatal S. and Nandambua, had obsidian. Otherwise there is no association
between obsidian and other artifacts or settlement qualities that may be linked to trade or
participation in a prestige goods network. Despite the very limited access to obsidian
evident for the Jobo phase, the evidence for the production of perforated ilmenite cubes
(Figure 3.3) suggests that some individuals within the study area were participating in a
long distance exchange network with Gulf Coast Olmec centers.

The enigmatic multi-perforate ilmenite cubes, found at a number of Early Formative
sites in the Gulf Coast region, appear to have been produced primarily, or exclusively, in
the Chiapas Central Depression. While the Valley of Oaxaca has evidence for the
production of ilmenite mirrors that were exported to the Gulf Coast, the Chiapas Central

Depression is the only region in Mesoamerica with strong evidence for the production of
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these perforated cubes. Several caches of perforated ilmenite cubes have been found at
San Lorenzo, totaling over six metric tons (Cyphers 1996:66). There has been a great deal
of speculation about the uses of these cubes, “including net weights, beads, fire starters,
tiny hammers, counterweights for spearthrowers, or amulets (Agrinier:1984:80-81; Coe
and Diehl 1980a:242; DiCastro 1997:156; Lowe 1989:53)” (Pool 2007:105). Recently,
Ann Cyphers and Anna DiCastro (Cyphers and DiCastro 1996; DiCastro 1997) have
suggested that ilmenite cubes were imported whole, and perforated in the process of a
drilling activity used in the working of basalt or other materials.

However, as Clark (1996:192) and Pool (2007:105) point out the relatively intact and
complete state of the perforated cubes in the pits at San Lorenzo, combined with the high
frequency of incompletely drilled, fragmentary, and un-perforated cubes at sites in the
Central Depression support the notion that these cubes were manufactured and perforated
in the Central Depression and exported as finished products to the Gulf Coast. Pierre
Agrinier’s investigations at the site of Plumajillo in the Jiquipilas sub-region found strong
evidence for the production of these cubes (1984:76). Further explorations in this sub-
region found evidence of the production of these cubes at three other sites (Agrinier
1984:76).

Within the study area a collection from the site of Ribera Amatal S. produced 80
perforated cube fragments, some of which were incompletely drilled, and two fragments
of raw ilmenite were found within an area with about a five meter radius (Figure 3.3 a, b).
This collection also had ceramics from the previous Cotorra phase and as such the cubes
may date to earlier than the Jobo phase. The presence of perforated ilmenite cubes at

Ribera Amatal S. had been noted previously by Agrinier (1984:75-77), who commented
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on eight ilmenite cube fragments purportedly selected from five gallon bucket of the
things, collected by a farmer while constructing a fence. All of the cubes found in this
survey from Ribera Amatal S. are fragments, some of which were incompletely drilled
(Figure 3.3b), lending further support to the notion that these cubes were produced and
exported as finished items from the Central Depression to the Gulf Coast. An isolated
drilled ilmenite fragment was found at the Nandambua site, to the east of the Grijalva
River and may be a product of local consumption rather than production, as no other
evidence for production was found at this site. A number of other collections within the
survey area had fragments of un-worked ilmenite (Figure3.4) but none of these fragments
were associated with Jobo phase materials. The presence of unworked ilmenite within
the survey area, combined with evidence that ilmenite ore occurs in natural outcrops in
the Chiapas Central Depression (Agrinier 1984:76-78), and the lack of evidence for
natural outcrops with this material in the Gulf Coast region lend further support that these
cubes were imported by the Gulf Coast Olmec as exotics.

As such, perforated ilmenite cubes were likely exchanged through a prestige goods
network rather than distributed as utilitarian items. If so, this prestige goods network
appears to have included non-elite individuals at smaller settlements on the Gulf Coast, as
Phillip Arnold has found several of these cubes (some of them broken) at small Early
Formative settlements in the Tuxtlas (1995:195). Carl Wendt also found a perforated
ilmenite cube in what he interprets as a non-elite context at the site of El Bajio in the San
Lorenzo inner hinterland (2003:378, 619).

Gareth Lowe (1997:78) and Pierre Agrinier (1984:91-92) have suggested that the

ilmenite industry uncovered at Mirador/Plumajillo, to the west of Chiapa de Corzo, was
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an indigenous workshop directed by Olmec elites from San Lorenzo. The data from the
surface survey are not suited to the evaluation of this hypothesis for the Ribera Amatal S.
village, but a San Lorenzo presence in the area remains a possibility. In any case, whether
the individuals producing these cubes were Gulf Coast Olmec, local residents directed by
leaders from an Olmec center, or local residents provisioning Gulf Coast settlements
through their own initiative, this industry does not appear to have had a large, or long
term impact on the local economy. Production of these cubes within the survey area
appears to be restricted to the settlement of Ribera Amatal S., and whatever economic or
social impact this industry had on Jobo phase society appears to have been minimal. The
settlement of Ribera Amatal S. is not distinguished by an exceptionally large population,
nor settlement area (although both of these factors may be affected by poor visibility, as
this settlement was defined from collections at the base of a brick quarry, about 1.5 m
below surface), nor by the presence of fancy Jobo phase ceramics (e.g. Siltepec White).

Three pieces of obsidian were found in the collection with ilmenite cubes, all
prismatic blades, two of El Chayal and one of SMJ. One of the El Chayal blades had an
abraded platform. As noted in Chapter 2, the abrasion of core platforms does not appear
to have been an important aspect of prismatic blade technology until the Classic period
(Clark and Lee 2007:121), and as such at least some of the obsidian in this collection may
date to a phase later than the Jobo phase. Even so, the obsidian values for the Ribera
Amatal S. settlement are not exceptionally high, with 0.51 pieces attributed to the Jobo
phase of this settlement.

These findings support Drennan’s observations on the miniscule contribution of long

distance trade to Early and Middle Formative economies (1984a:33, 1984b). But they
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also suggest that the role of the Chiapa de Corzo sub-region in a prestige goods exchange
network during the Jobo phase was primarily that of a supplier, resulting in little to no
accumulation of prestige by local participants, and little exchange of ilmenite cubes
within the study area. This would be expected if Olmecs from San Lorenzo were sending
their own people into the Central Depression to manufacture these cubes. It does not,
however, rule out the production of these items by local populations, likely under
sponsorship of foreign elites.

While there is evidence that people in the Chiapa de Corzo sub-region were
participating in long distance exchange networks during the Jobo phase, this evidence
suggests that participation was very limited. The impact of this exchange on the local
economy appears to have been negligible. Likewise, despite evidence for participation in
what may have been a prestige goods exchange network with Gulf Coast elites, there is
nothing to suggest that the individuals participating in this network accumulated higher

status than those who did not.

3.1.5 Evidence for Warfare and Raiding

Given the lack of evidence for a dominant political center in the region, to the extent that
warfare was a feature of social interaction in Jobo phase, it is likely that it took the form

of intercommunity raiding, or possibly raids by warriors from political centers outside of
the Chiapa de Corzo sub-region. The predominance of settlement in villages rather than

hamlets noted in the Jobo phase supports the idea that raiding and small scale warfare

was a problem, as villages are more easily defended than scattered small settlements
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(Hassig 1992). There is a relatively high percentage of Jobo phase settlements (21%
n=6) and population (22% est. mean=725)) located in relatively defensible positions.
The estimated number of people in defensible locations is lower than in the Dili phase
discussed below, but about 6 percentage points higher relative to the total population for
each phase. Nonetheless, most Jobo phase settlements are located on low-lying
agriculturally productive lands. While the evidence is equivocal, the possibility that
localized warfare was an important factor influencing choice of settlement location

cannot currently be rejected for the Jobo phase.

3.1.6 The Use of Ceremony

As noted in chapter 1, public ceremony and rituals, both public and private, appear to
have been important aspects in the foundation of social and political inequality in
Mesoamerica. But is there evidence to support the notion that ritual and civic-ceremonial
activities played a direct and important role in the development of socio-political
inequality in the Chiapa de Corzo sub-region, as it appears to in other areas of
Mesoamerica? Civic-ceremonial structures, consisting of platforms supporting elite
residences with probable public functions were present during the initial Early Formative
at Paso de la Amada (Blake 1991; Lesure 1999; Lesure and Blake 2002). This settlement
also had a ballcourt and public plaza spaces (Clark 2004:53; Hill and Clark 2001).
Despite this architectural evidence supporting the notion of emergent positions of status
differentiation during the early Early Formative, there is little evidence for economic

differentiation between individuals or households at Paso de la Amada (Lesure 1999;
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Lesure and Blake 2002). If a residence with relatively large structures that were situated
on relatively tall platforms at the southern terminus of a plaza area did convey a different
level of prestige or status to the occupants of this structure, they do not appear to have
engaged in a greater sponsorship of feasts than other households at Paso de la Amada
(Lesure and Blake 2002).

At the later Early Formative center of San Lorenzo Tenochtitlan civic-ceremonial
complexes appear to have differed from Paso de la Amada and later Mesoamerican civic-
ceremonial precincts in the absence of pyramids and platforms supporting elite or civic-
ceremonial buildings. Despite this absence, there is evidence for civic/ceremonial-elite
residential spaces at San Lorenzo in the “red palace” structure which is qualitatively
different from ordinary residences at the site (Cyphers 1999:167). There were associated
features with this structure that suggest an attached facility where monuments were
modified from thrones to colossal heads, and recycled into utilitarian grinding
implements (Cyphers 1996:64). On the basis of the distribution and size of many of the
Early Formative monuments at San Lorenzo, Ann Cyphers posits that elites at San
Lorenzo, and at secondary centers, may have controlled important ceremonies, defining
sacred or ceremonial space through the manipulation of sculptures (Cyphers 1999).

While there is no evidence for sculpture or monumental architecture from the Jobo
phase in the Chiapa de Corzo area, it is possible that formal plaza spaces were outlined
by trees or perishable buildings rather than pyramids and platforms. Sculptures carved of
wood have also been found at the Olmec site of El Manati, preserved by their deposition
in an anaerobic swampy context. It is possible that carved wooden figurines were utilized

in rituals and public ceremonies in the small villages of the Jobo phase in the Chiapa de
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Corzo sub-region. However even if this was the case, the small scale of Jobo phase
villages argues against the idea that leaders in any these villages succeeded in integrating
populations beyond neighboring hamlets into ceremonial activities. Given the available
data, we can provisionally surmise that the manipulation of ideology and religion through

public ceremonies was not an important strategy of leadership during this phase.
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Figure 3. 3 a. lImenite cubes from Ribera Amatal. b. Detail of partially drilled
cube from Ribera Amatal
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3.2 THE EMERGENCE OF CENTRALIZED LEADERSHIP: DILI PHASE (1000-

750 B.C.)

3.2.1 Population Growth, Resettlement, and Nucleation

The transition to the Dili phase is marked most prominently by the emergence of Chiapa
de Corzo and a sharp growth in population within the study area. During the Jobo phase
the site of Chiapa de Corzo appears to have been occupied by two small hamlets with a
combined area of about 2.4 ha, and an estimated population of about 60 (about 1% of the
total Jobo phase population in the study area). Over the course of the Dili phase Chiapa
de Corzo grew into a town of approximately 71 ha with 21% of the study area population,
estimated at 1090+357. Population growth at Chiapa de Corzo appears to have drawn
population from earlier Jobo phase villages in the hinterland, the five largest of which
lost 100 or more people from the Jobo phase. Nonetheless, relative to the two subsequent
phases a high percentage of the larger Jobo phase settlements remained intact as second
tier population centers. Accompanying the reduction in size of Jobo phase villages, there
was an increase in the number of small villages and hamlets in the study area (Figure 3.5)
The total population in the survey area increased by about 52% from the Jobo phase
to a mean estimate of 51101670 people. This estimate indicates an annual growth rate
of approximately 0.52%. While much lower than the population growth rates for
developing countries in the modern world, which averaged around 2% in the 1950s (U.S.

Census Bureau 2008), this growth rate is slightly higher than the average reproductive
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potential estimated for early agricultural societies (about 0.1-0.4% (Hassan and Sengel
1973:538)).

Several factors likely contributed to this high rate of population increase, as growth
rates can be affected by fairly minor changes in the ratio between fertility and mortality
rates (Cowgill 1975:514). The Jobo to Dili phase population growth rate is also slightly
lower than the Cotorra to Jobo phase growth rate, which is estimated at 0.67%. It is
important to reiterate here that increased rates of ceramic consumption during the Jobo
and Dili phases might also be a factor in the DAI/C based estimate of these relatively
high growth rates. This possibility needs to be tested with further excavations on Jobo
phase and Dili phase residential areas.

The high fertility rates of the Dili phase likely resulted from increased labor demands
generated by a greater reliance on maize agriculture, and possibly by demands for
agricultural surpluses by the Chiapa de Corzo leaders. The development of more
productive strains of maize, and a greater reliance on this staple within Mesoamerican
subsistence strategies have been documented for the Middle Formative period (Arnold
2000:120; Clark and Blake 1994; Clark, Pye, and Gosser 2007:31; Pool 2007:146). To an
extent, the increased capacity of new agricultural strategies to support larger families may
have led to higher fertility rates (Hassan 1973), as the labor demands of a subsistence
strategy with greater dependence on maize agriculture may have encouraged people to
have more children. However, the capacity to produce agricultural surpluses does not by
itself provide the motivation to produce surpluses (Chayanov 1991; Cowgill 1975). A
transformation of the social structure into one that allowed for agricultural surpluses to be

converted into prestige or power (or on the other side of the same coin, where the failure
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to produce surpluses invoked ridicule or punishment) may have provided motivation for
higher rates of reproduction (Blanton 1975; Blanton et al 1993:75). The emergence of a
political center and group of ruling elite therefore may have provided greater
opportunities and demands for the production and mobilization of agricultural surpluses
than existed in the Jobo phase, which in turn may have provided the motivation for
families to have greater numbers of children.

Most of the Dili phase population growth took place at Chiapa de Corzo but the
hinterland population also increased by 19%, an estimated 750 people. Evidence from the
Chiapa de Corzo study area suggests that leaders from one of the larger villages, or from
outside of the study area, settled at Chiapa de Corzo and began practices that encouraged
the movement of population from Jobo phase villages from within, and possibly from
outside the Central Depression into the capital. In the hinterland the decrease in the size
of villages suggests that hinterland leaders were less capable of attracting followers than
in the Jobo phase. In these respects, the Dili phase formation of Chiapa de Corzo
contrasts with the gradual growth of its Valley of Oaxaca contemporary, the political
center of San Jose Mogote and more closely resembles the foundation of the later Valley
of Oaxaca capital, Monte Alban (Flannery and Marcus 1996:139), which was also
established on a previously unoccupied site and drew people from earlier hinterland
villages. It bears noting here that there are important differences in scale between Middle
Formative foundation of Chiapa de Corzo and the Late Formative foundation of Monte
Alban in that the latter had approximately five times the estimated population of Dili

phase Chiapa de Corzo.
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The rank-size graph of Dili phase settlement size by population is slightly primate,
although overall very close to lognormal distribution (A=-.07 n=82) (Figure 3.7),
reflecting a fairly developed hierarchy of site sizes, with Chiapa de Corzo dominating the
settlement system. This distribution contrasts strongly with that of the Jobo phase
(A=0.508 n=29), with over 90% confidence in the difference (Figure 3.7a, b). Primate
settlement distributions have been interpreted in a variety of ways (Johnson 1977:497-
497), but generally attribute a higher concentration of functions to the primate center and
a lower level of integration between lower order settlements (Johnson 1980:245).
Following Johnson’s interpretations of the rank-size rule, the slightly primate but close to
lognormal rank-size distribution suggests a reasonable degree of both horizontal and
vertical integration between settlements within the Chiapa de Corzo polity. Alternately,
following Simon (1955 cited in Fujita et al. 1999:219) the close adherence of this
distribution to a log-normal slope could be attributed to population growth and the forces
of chance.

In any case, below the top ranked center of Chiapa de Corzo, the rank size graph of
settlement hierarchy looks very similar to that of the Jobo phase with a convex
distribution (A=0.542 n=82 vs. the overall Jobo value of A=0.508 n=29), reflecting a lack
of change at the bottom of the settlement hierarchy. A comparison of the histograms of
settlement populations, however, demonstrates a strong proliferation of hamlets in the
Dili phase.

Further changes are also visible in the distribution of Dili phase hinterland
settlements. A nearest neighbor analysis reveals a shift from the random distribution of

the Jobo phase to a clustered distribution of settlements in the Dili phase (NNI= 0.834;
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=-2.89; p<.01). Dili villages were dispersed (NNI=1.56 Z=3.71 p<.001), while hamlets
were clustered (NNI=.8626 Z=-2.199 p<.05). A number of studies have pointed out that
clustered patterns of settlement distribution may result from the budding off of
settlements from their parent settlements (Earle 1976:205; Marcus and Flannery
1996:116). As members of junior lineages, individuals in these hamlets were likely
subordinate to leaders in parent communities. Both the rank-size distribution and the
nearest neighbor analysis (clustered hamlets and dispersed villages) lend some support to
the notion that a social, if not a political hierarchy developed in the Chiapa de Corzo
hinterland during the Dili phase. Neither of these statistics however, provides information
on how second tier settlements were integrated with the center and we must consider
other lines of evidence to arrive at a better view of how rulers integrated the hinterland

population into the polity.

3.2.1.1 The Size and Population of the Chiapa de Corzo Polity. Before entering into the
analysis of how the hinterland population was integrated into the polity, it is worthwhile
to consider the scale of the Chiapa de Corzo polity. To this end I offer some preliminary
assessments of what the total area and population of the polity may have been during the
Dili phase. The population density in the Chiapa de Corzo survey area was approximately
49/ km?, or 38/km? when Chiapa de Corzo is excluded. The territory of the polity is
estimated to cover about 1354 km?, calculated from a cost weighted analysis between
neighboring political centers, as discussed above (Chapter 2, Appendix B) (Figure 3.6).
If we assume the same population density within the study area, excluding Chiapa de

Corzo (because of its unusually high density), and the top of Cerro Hueco, an area of
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approximately 67 km?, which does not appear to have a Dili phase occupation, we arrive
at a mean estimate of about 50,000 people within the polity. As population was not
distributed evenly over the landscape within the study area (and this would suggest that
an unusually small percentage of the population was located at the capital) it is
worthwhile to qualify this estimate.

If we take population density to be a function of proximity to the capital (an
assumption with some justification in the data), and extrapolate the decrease based on the
continuation of the decay rate observed within the survey area, the resulting population
estimate is 16,800, in an area of approximately 1290 km? (with the upper slopes and top
of Cerro Hueco excluded). This estimate places approximately 7% of the polity’s
population at the capital of Chiapa de Corzo, and provides a population density figure for
the polity of approximately 13 / km?.

The estimates of the area and population of the polity are obviously hypothetical, but
given the spacing of Dili phase polities, they are feasible, and serve as a basis for
comparison with other areas of early political development. The estimated territorial
boundaries fall within what Spencer proposes as the spatial limits of chiefdoms (a half-
days travel from the seat of power, which he estimates at 2463 km? on an idealized
Cartesian plane) (1990:7), and the mean population estimate pushes the limits for many
conceptions of organizational capacity in terms of population for chiefly forms of
organization (Feinman 1998:97). The extent to which the Chiapa de Corzo polity was
chiefdom-like or state-like, of course depends entirely on the ways in which rulers
integrated the hinterland population into the polity and these strategies of governance are

explored below. Likewise, the extent to which rulers meddled in the day-to-day affairs of
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commoners in the hypothetical frontiers of the polity has a strong bearing on the extent to
which we can consider these areas part of the polity. The Chiapa de Corzo survey area
reaches into only limited parts of the outer hinterland, but nonetheless provides some

information on how these areas may have been incorporated into the polity.
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3.2.2 The Projection of Power into the Hinterland and the Persistence of Village

Autonomy

An important facet of how Dili phase rulers at Chiapa de Corzo governed the subject
population and how society within the polity was organized lies in the examination of the
political hierarchy. Outside of Chiapa de Corzo there are 11 Dili phase settlements with
populations estimated at over 100 and two with population estimated at over 200 (Figure
3.5). While only three of the 14 Jobo phase villages maintained populations over 100 into
the Dili phase, only one settlement was fully abandoned. This is a relatively high degree
of continuity in site location compared to the transition between subsequent phases
discussed in the following chapters. The high degree of continuity in village location
suggests a relatively low degree of interference by the Chiapa de Corzo rulers in the
political organization that had existed in the hinterland prior to its foundation as a
political center.

The Dili phase distribution of villages breaks the survey area into nine districts
(several of villages are united into single districts because of their close spacing) (Figure
3.8). Four of the nine hinterland districts have second tier centers, and in two of these
districts the second tier centers are not the largest settlement in the districts (Figure 3.8).
Two of these second tier centers are hamlets, suggesting that the political hierarchy did
not correlate tightly with the settlement hierarchy.

Within the Dili phase second tier centers, the orientation of architecture generally
does not conform to the Chiapa de Corzo orientation of 28° east of north. One exception

is the orientation of the America Libre North settlement, where the platform mound is
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oriented 26° east of north (Sullivan 2007b:6) (Figure 3.9). No other Dili phase second tier
center within the study area, including the neighboring America Libre South settlement,
has architecture that corresponds to the Chiapa de Corzo orientation (Sullivan 2007b:6).
The lack of correspondence in the orientation of architecture at three of the four
second tier centers to the Chiapa de Corzo orientation suggests that positions of authority
in hinterland communities were acquired and held with little interference, sponsorship, or
support by the Chiapa de Corzo elite. The America Libre North exception may represent
an outpost occupied and maintained by individuals from Chiapa de Corzo, who as
discussed below, may have been controlling the movement of goods and people through
this transportation corridor. These lines of evidence suggest that whatever authority
leaders in rural communities held, with the possible exception of America Libre N., this
authority was probably not legitimized by affiliation with the Chiapa de Corzo rulers.
The reduction in size of Dili phase villages from the Jobo phase, and the proliferation
of hamlets suggests that Dili phase leaders in hinterland villages had less power to attract
or keep followers in their settlements than their predecessors. Correspondingly some of
the functions performed by leaders of small villages during the Jobo phase may have
relocated to Chiapa de Corzo during the Dili phase. Despite evidence for a two tiered
political hierarchy (Table 3.5, Figure 3.10), the architectural and settlement data suggest
that leaders at second tier centers were not strongly integrated into the polity. Instead, to
the extent that the Chiapa de Corzo rulers were meddling in the affairs of hinterland
populations, this control appears to have been exercised directly, not through rural

intermediaries.
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3.2.3 Elite Control over Labor

The ability to mobilize labor into civic-ceremonial or high status residential structures has
frequently been used as a measure of authority. The amount of labor mobilized can be
measured in terms of volumetrics. Although it is difficult to make precise comparisons
from Chiapa de Corzo to hinterland settlements because of our limited knowledge of the
dimensions of Dili phase constructions at Chiapa de Corzo, and absence of data from
hinterland settlements, data available from excavations provide the basis for some
provisional estimates for Chiapa de Corzo, and surface data provide some support for the
presence of modest Dili phase constructions in the hinterland. The labor estimates from
both Chiapa de Corzo and the hinterland suggest that the labor demands involved in the
construction of civic-ceremonial and high status residential were minimal.

Within the civic-ceremonial zone of Chiapa de Corzo there is evidence for Dili phase
construction in Mounds 12, 13, and 36°. If the subsequent Francesa phase constructions
that covered the Mound 36 platform (Lowe 1962:59) did so symmetrically, the Dili phase
platform dimensions would be about 50 x 30 m. Excavations indicate that the Dili Mound
36 platform was about 85 cm. tall. Assuming the Mound 36 platform did not support a
pyramid, this results in a volume of approximately 1225 m?, and greater by almost half as
much if the platform supported a pyramid, as Clark has speculated (Clark and Hansen

2001:7). Excluding its height of approximately 50 cm (Mason 1960b:3), the dimensions

3% This assertion is based on my interpretation of the excavation data from Chiapa de Corzo. The original
excavator of Mound 12 attributed the initial construction sequence to date to the Escalera phase, despite
noting only Cotorra and Dili phase materials in the lower levels (Mason 1960a:3). Mason also noted a only
Dili and earlier sherds in the earliest platform in Mound 13 (1960b:1). My interpretation runs contrary to
Warren (1977) and Cheetham and Lee(2004), who attribute only the Mound 36 platform and a 20 cm tall
platform below Mound 1 as Dili phase constructions.
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of the Dili phase Mound 13 platform are unknown, but if we assume it underlies most of
the later construction, it would measure approximately 50x50 m, with a volume of 1213
m?. The Dili phase Mound 12 structure, with a base estimated at 133x19 m and a height
of 1.7 m has a corresponding volume of 2225 m®. Given its spatial relationship to Mound
12 (the western mound of an E-group), it is also likely that Mound 11 had a Dili phase of
construction, but as data are lacking from this mound it is excluded from the analysis. If
20% of the total population of each settlement was involved in local construction
activities, (218 people at Chiapa de Corzo) at the rate of construction outlined in Chapter
2, the bulk of Dili phase Mound 36 at Chiapa de Corzo could have been built in 4 days,
Mound 12 in ten days, and the Mound 13 platform in four days with a minimum
combined completion time of 18 days (Table 3.1).

In the hinterland the estimated labor demands from the populations at second tier
centers are even more modest. The Sarain Mendoza platform, with a volume of about 70
m? and a labor pool of 44 people, could have been built in under 2 days (Table 3.2). The
Nandachuco platforms, with a total combined volume of about 166 m?, and a labor pool
of about 41, could have been built in about 4.5 days (Table 3.3). The ratio of
construction volume to the estimated local labor force at the two America Libre second
tier center hamlets likewise suggests modest demands on the local population. The
America Libre North site, with an estimated local work-force of 16 people and a volume
of 269 m?® would have taken about 12 days. The America Libre South site, with an
estimated local work force of 7 people and a volume of 90 m* would have taken about 9

days (Tables 3.3-3.4).
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The scale of constructions at second tier centers suggest they could have been
completed in a relatively short time with a labor pool drawn from an extended household
or other sub-community level group rather the community at large. These constructions
consequently do not support the idea that rural leaders had the authority to mobilize a
large proportion of the local population, much less demand labor from neighboring
settlements. The larger scale of architecture at Chiapa de Corzo suggests a different kind
of labor organization, drawing labor from the community at large rather than the
extended family or household of rulers, with more complex means of mobilization and
management, likely involving between 100 and 200 laborers, especially if the precinct
was constructed in a single season of 20-40 days. Even so, these data suggest that labor
demands on the local population of Chiapa de Corzo would not have been heavy during
the Dili phase, an observation has also been made for constructions at the Formative
through Early Classic period site of Tres Zapotes (Sullivan 2002:130). Even at the later
Classic Period Copan, with its much more grandiose architecture, the per-capita labor
demands are also calculated to have been very low (Abrams and Bolland 1999; Webster
and Kirker 1995).

Beyond the construction of civic-ceremonial structures at Chiapa de Corzo, the
maintenance of the structures and the plaza space they outlined would have required
annual inputs of labor. The labor demands of maintenance activities would have been
lower than those for the construction of civic-ceremonial structures (e.g. Webster and
Kirker 1995:371 on rates of plaster application), and could be have been adequately
provided by a labor pool drawn from the local population at Chiapa de Corzo. But the

maintenance of these large civic-ceremonial spaces would have created an ethos among
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commoners of providing labor to public, elite sponsored works (McAnany 1989, 1993,
2004a: 157).

McAnany notes that iconographic programs in the Maya area during the Middle
Formative thematically focused on deities rather than rulers. This and the lack of palace
structures in the Middle Formative leads her to propose that the tradition of royal courts
and divine rulers characteristic of the Late Classic had not yet emerged (2004a:151).
Correspondingly, these labor demands may have been perceived of as in the interests of
commoners, in that the end result bolstered the status of their community and improved
relations with the deities (McAnany 2004a:151). The practice of commoners participating
in construction and maintenance activities within the civic-ceremonial precinct would
have established a precedent of supplying labor to projects directed by elites, with later
social transformations allowing elites to direct greater quantities of labor into their own
residences (McAnany 1989, 1992, 2004a). .

In sum, there is some support for the idea that a two tiered political hierarchy
emerged during the Dili phase. At the top of the hierarchy, the scale of construction at
Chiapa de Corzo would have drawn from a labor pool of considerably larger than that of
any individual household (probably 50-200 laborers), but would not have necessarily
drawn labor from hinterland settlements. The space outlined by these constructions
measures approximately 54,400 m? (including the plaza space of the E-Group), and could
correspondingly have contained a crowd of about 36,000 (allowing each person 1.5 m?
of personal space, the density of people suggested for the crowd at the Washington Mall

during the Obama presidential inauguration (McPhail 2009)).
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While it is unlikely that the civic-ceremonial precinct was ever completely filled with
people from the E-Group plaza to the base of the Mound 36 platform, these dimensions
indicate that this space was amenable to ceremonies involving very large numbers of
people, including a substantial portion of the hinterland population. These ceremonies
would likely have been attended by most of the people who contributed labor in the
construction and maintenance of this space. As such, convincing commoners of their duty
to build these structures may not have been difficult (McAnany 2004a:151; Sanders
1974).

Evidence from the hinterland suggests that second tier political leaders, with one
possible exception, emerged independently of, or in reaction to the developments at
Chiapa de Corzo, not through affiliation with rulers at Chiapa de Corzo. The miniscule
demands of labor involved in the construction of platforms in the hinterlands suggest that
while these buildings may have demonstrated some status differentiation within and
between communities, they were not necessarily manifestations of community leaders’
ability to mobilize labor much beyond their own households. Hence the authority of
hinterland leaders may have been very limited. These data suggest that positions of
leadership in hinterland communities did not change dramatically with the emergence of
a ruling elite at Chiapa de Corzo, and in most respects these communities remained
largely autonomous, and largely egalitarian in the initial manifestation of the Chiapa de

Corzo polity.
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Table 3.1 Labor Estimates for Dili phase Chiapa de Corzo constructions.

CdcC Dili
M36 M12 M13 | Total
1500 | 2527 | 2500 basal dimensions
1382 | 1213 | 2352 top dimensions
0.9 1.7 0.5 Height
1225 | 3179 | 1213 5617 | Volume
471 | 1223 467 2160 | person/days digging
person/days hauling soil 50m and piling
386 | 1003 383 1772 | mound
858 | 2225 849 3932 | total person/days
3.9 10.2 3.9 18.0 | days with 20% of mean est. population

Table 3.2 Labor estimates for the Dili phase platform at Sarain Mendoza 1.

Sarain
Mendozal

Mound 1

1

44.0 | basal dimensions

1

36.9 | top dimensions

0.5 | Height

70.2 | Volume

27.0 | person/days digging

22.2 | person/days hauling soil 50m and piling mound

49.2 | total person/days

1.1 | days with 20% of mean est. population

Table 3.3 Labor estimates for the Nandachuco platforms

Nandachuco
ml m2 m3 m4 M5 m6
38.9 59.2 31.2 17.4 5.0 29.5 | Volume m3
15.0 22.8 12.0 6.7 1.9 11.3 | Person/days digging
Person/days hauling
soil 50m and piling
12.3 18.7 9.8 5.5 1.6 9.3 | mound
27.2 41.4 21.8 12.2 3.5 20.7 | Total person/days
Days with 20% of
0.9 1.3 0.7 0.4 0.1 0.7 | mean est. population
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Table 3.4 Labor estimates for the America Libre platforms

America | America
Libre S Libre N

90.39 268.5 | Volume m3

34.76538 103.3 | Person/days digging

28.5142 84.7 | Person/days hauling soil 50m and piling mound
63.27958 188.0 | Total person/days
8.788831 11.7 | Days with 20% of mean est. population

Table 3. 5 Person-day investment in civic-ceremonial/elite architecture

Dili architecture Person days
Chiapa de Corzo 3932
America Libre N 188
Nandachuco 181
America Libre S 64
Sarain Mendoza 1 49
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Figure 3. 10 Person-day investment in civic-ceremonial/elite architecture
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3.2.4 Control over Access to Agricultural Lands

As noted in Chapter 2, evidence for control over access to prime agricultural lands is
indirect; a high frequency of hamlets on prime agricultural lands suggests the lack of
centralized control of land tenure, while more nucleated patterns may reflect a variety of
centralized landholding forms of organization, including but not limited to the ownership
of lands by the political elite (DeMontmollin 1989:296; Kruger 1996:41-42). The Dili
phase settlement patterns display a great increase in the absolute number of hamlets from
the Jobo phase, as well as a strong increase in the percent of total population residing in
hamlets (19% to 48%). This increase in the number of hamlets relative to small villages is
significant (X*=12.29, p<.001) and strong (V=.33).

Within the Chiapa de Corzo district, the population density on prime agricultural
lands was higher than in any of the hinterland districts (Figure 3.11, Table 3.6)
suggesting that that in the immediate sustaining area of Chiapa de Corzo there was no
“agricultural reserve” (DeMontmollin 19892a:309). In the hinterland districts with prime
agricultural land there was also a high percentage of population on prime agricultural
land, although this percentage was lower than in the Jobo phase.

The proliferation of hamlets in the Dili phase supports the notion that residence
directly on prime agricultural lands was a strategy used by families to assert use rights
over these areas during the Dili phase. Correspondingly, the notion that land tenure was
managed by extra-household groups such as political leaders or community based
organizations in the hinterland is not supported. Again, this does not preclude the

possibility that rulers and leaders were appropriating agricultural surpluses, as normative,
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remunerative, or coercive sanctions can be imposed to encourage the provision of
agricultural surpluses to elites without interfering with systems of land tenure. The
tendency for hamlets to cluster around villages would have facilitated the extraction of

agricultural surpluses by rulers at the center from village leaders.

Table 3. 6 District population with population density per ha on prime agricultural
land.

percent
prime pop per | percent
district pop per | pop on land in ha on of pop

Dili districts pop ha prime district prime on prime
CdC 1681 2.19 267 | 16.43% 2,12 | 15.88%
Nandachuco 885 0.73 363 | 42.61% 0.70 | 41.02%
S. Mendoza 572 1.54 356 | 84.37% 1.14 | 62.24%
Zapata 396 0.23 34 9.18% 0.22 8.59%
Las Limas 398 0.21 282 | 20.80% 0.72 | 70.85%
mnRio Grande 296 0.37 262 | 24.72% 1.31 | 88.51%
Betania 217 0.26 0 0.00% 0.00 0.00%
Nucatili 382 0.40 0 0.00% 0.00 0.00%
Cruz Chiquita 193 0.16 0 0.00% 0.00 0.00%
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Dili Settlement and Soil Class
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Figure 3.11 Dili phase settlement and soil class.



3.2.5 Control over Prestige Goods and Access to Obsidian

Control over the movement, and consumption of prestige goods, and exotic raw materials
was an important strategy in the consolidation and maintenance of power many in early
polities (Brumfiel and Earle 1987; D’ Altroy and Earle 1985; Earle 1991; 1997; Helms
1979). As noted above, the most frequently occurring prestige good in surface
collections was obsidian. Obsidian appears to have been tied into the personal and
political relationships that constituted long-distance exchange networks involving the
transactions of exotic goods over long distances, such as jade, marine shell, which have
been interpreted as prestige items (Clark and Lee 2007:114; Joyce et al. 1995:9). Clark
has argued that the manufacture of prismatic blades required a relatively high degree of
specialization, and given the correlation of its widespread adoption of blade technology
with the emergence of chiefdoms in Mesoamerica during the Middle Formative, he
contends that this form of production was initially sponsored by elites, who redistributed
blades in order to curry favor from followers (Clark 1997; Clark and Lee 2007:115).
The notion that obsidian was a prestige good finds support in its frequent association
with higher status burials at Chiapa de Corzo (frequently occurring in burials with jade
and fancy or abundant ceramics) throughout later phases of the Formative (Escalera
though Horcones phases). While no high status burials have been identified for the Dili
phase, it is likely that as an exotic material obsidian had prestige value at this early date.
Before entering into estimates of obsidian consumption rates and patterns, [ would
point out that only three of the 38 unmixed Dili phase collections had obsidian. All of

these collections are from hamlets and all of this obsidian is from the San Martin
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Jilotepeque (SMJ) source: to the west of the Grijalva River obsidian occurred at Culati,
approximately 680 m to the southwest of Chiapa de Corzo, in the form of a secondary
reduction flake, at Vergel 2, located at the base of Cerro Hueco, about 5800 m to the
southwest of Chiapa de Corzo a single retouched prismatic blade was found with
exclusively Dili material; and 4700 m to the southeast of Chiapa de Corzo, Nandambua 1,
had a single retouched prismatic blade. From this regrettably small sample that can be
confidently attributed to the Dili phase we can conclude that both prismatic blades and
non-prismatic flakes of SMJ were utilized during the Dili phase. Neither of these
conclusions is particularly groundbreaking but the occurrence of prismatic blade
fragments in two Dili phase hamlets, each located over 4 km distant from Chiapa de
Corzo indicates that people in hinterland settlements had some access to materials that
were likely controlled by elites at the center (Clark and Lee 1984:247; 2007:115).
From the allocated obsidian values, Dili phase obsidian consumption increased 307%
from the Jobo phase (37% when adjusted for differences in phase length), from 4.48
pieces to 18.25 pieces, although a comparison of obsidian values between Jobo and Dili
collections is not very significant at all (t=.85 p=.46) ; There was an increase in the
relative importance of obsidian in the Dili phase, as it constituted 20% of the lithic
assemblage compared to 15% in the Jobo phase but the difference is not very significant
at all (x?>=.603 p=.44); 19% (n=7) of the Jobo collections had obsidian, and 28% (n=33)
of the Dili collections had obsidian, but these differences are also not very significant
(x*=1.27 p=.26 v=.05). There is some suggestion in the data that lithic technology

changed from the Jobo to the Dili phase, as non-prismatic flakes accounted for 30% of
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obsidian attributed to the Jobo phase, and only 4% of obsidian attributed to the Dili
phase, but again, this difference is not very significant, with a Fishers’s exact p=.27.

A total of 52% (n=9.42) of the obsidian attributable to the Dili phase was found
within the settlement of Chiapa de Corzo. Considering that 21% of the Dili phase
population was located at Chiapa de Corzo, these data indicate that obsidian consumption
rates were considerably higher within the center than in most hinterland communities.
Nonetheless, obsidian consumption rates at Chiapa de Corzo were not the highest in the
study area, and not all of the high per-capita obsidian consumption values come from
hamlets (where a single obsidian blade can provide relatively very high consumption
rates).

The difference in ratios of obsidian to ceramics at Chiapa de Corzo, and at pooled
hinterland sites are significant and moderately strong (X?=8.993 p=0.002 V= 0.16).
Outside of Chiapa de Corzo obsidian is absent at all of the Dili phase second tier political
centers and in all but three of the 11 hinterland villages (Figure 3.12). In hinterland
settlements there is a weak and not very significant positive correlation between the
obsidian counts and population values (r=0.15 p=0.18. Y= 0.55X+.062). Excluding all of
the settlements where obsidian was not found, there is a slightly stronger correlation
between obsidian counts and population values but it is not very significant at all (r=0.28
p=0.353 Y=1.93X+0.498). Some positive correlation between settlement size and
obsidian density should be expected given the method by which obsidian values were
allocated to phases.

The relatively high rate of obsidian consumption at Chiapa de Corzo lends support to

the hypothesis that the procurement of obsidian was sponsored or controlled by the
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Chiapa de Corzo elite. Nonetheless, the high per-capita obsidian values at two of the
hinterland villages suggest that the Chiapa de Corzo elite may not have held a monopoly
over access to obsidian.

Despite the presence of obsidian at Dili settlements in the hinterland, the absence of
obsidian at second tier political centers and general scarcity of the material in hinterland
villages suggest that hinterland leaders were not strongly involved in controlling access to
obsidian. Insofar as obsidian may have been a component in a prestige goods network,
leaders of hinterland communities do not appear to have been included in this network.

As a side note, the obsidian data from the survey suggest that Dili phase Chiapa de
Corzo may have participated in a different obsidian procurement network in the Middle
Dili phase than contemporary political centers on the Upper Grijalva. In the Upper
Grijalva centers obsidian sources changed from an even mix of San Martin Jilotepeque
(SMJ), El Chayal, with a minor component of Tajamulco during the Early Formative to
an assemblage dominated overwhelmingly by SMJ during the Middle and Late Formative
(Clark and Lee 2007:114). In the Chiapa de Corzo region, no such change took place
from the Jobo to Dili phase, as a mix of El Chayal and SMJ obsidian continued to be
used, with El Chayal dominating (61% n=11.21), although the differences in the counts
of El Chayal and SMJ are not statistically significant ( T=.459 P>.5). This pattern of
obsidian consumption also appears to apply to the Middle Formative Finca Acapulco
settlement, where nearly even quantities of SMJ and El Chayal were found, both on the
surface and in excavations, however at Finca Acapulco, in contrast to the Dili phase

collections, prismatic blades were rare (Clark In press: 34).
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In sum, the distribution of obsidian supports the notion that elites at Chiapa de Corzo
sponsored its importation, but suggests that they did not have monopoly control over
access to this material. To the extent to which obsidian was imported as part of a prestige
goods network, rulers at Chiapa de Corzo do not appear to have been enhancing the status
of leaders at hinterland settlements by including them in this network. Obsidian at
hinterland settlements appears to have been either procured through Chiapa de Corzo
elites or directly from traders moving this material to Chiapa de Corzo, rather than

through the lower tiers of the political hierarchy.
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3.2.6 Control over Trade and Communication Networks

The control over trade and communication networks through the establishment of
outposts on key points of transportation routes has been argued to be a strategy for
consolidating and maintaining power by elites during the Mesoamerican Formative
period (Symonds, Cyphers, and Lunagémez 2002:93) and in subsequent periods
(Carballo and Pluckhahn 2007; ). Kenneth Hirth, on the other hand, has argued that
there is little evidence for territorial control over trade routes in Mesoamerica until the
emergence of expansionist states. Hirth contends that during the Middle and Late
Formative elites influenced the flow of goods through control of the production or
through alliances with groups that had access to desired resources, rather than through
direct control over communication routes (2000:121). The following examines the
evidence for territorial control over routes of communication by the Dili phase Chiapa de
Corzo elite.

The least cost paths calculated from contemporary centers in the Central Depression
and the Northern Pacific Coast sub-region to Chiapa de Corzo in general conform to the
paths described by Navarrete (1978:76b). One exception is the least cost path from
Tzutzuculi to Chiapa de Corzo, which follows the path of the modern highway, running
first to the west through Arraiga before turning east once in the Central Depression and
running adjacent to Ocozocoautla, rather than taking the closer, and more direct,
northeastward path from above the modern settlement of Tonala to the modern settlement
of Villa Corzo. It should be noted, however, that the least cost analysis indicates that the

route from Tonala through Villa Corzo is not substantially more costly than the route
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through Arraiga, and this route, which converges with the Dili phase center of Villa
Flores, may have been utilized during times of conflict in the Jiquipilas sub-region. The
entrance of these least cost paths into the study area, as well as the location of modern
roads is outlined in Figure 3.13.

The evidence for Chiapa de Corzo control over routes of trade and communication in
the Dili phase is very limited. The two hamlets classified as second tier political centers,
America Libre N and America Libre S are located on the road between Barranca Honda
and America Libre, a likely overland route from sites in the Angostura to political centers
in the western Central Depression. Given their location, these second tier centers may
represent outposts of Chiapa de Corzo on a likely overland route between the Grijalva
and the Santo Domingo Rivers leading from the eastern Central Depression to population
centers in the Frailesca and western Central Depression. As discussed above, the
America Libre N platform conforms fairly closely to the Chiapa de Corzo architectural
orientation, while the other does not (Figure 3.9). The fact that one of these platforms
conforms to the orientation of Chiapa de Corzo, suggests at least some affiliation of
individuals at this site with the Chiapa de Corzo rulership.

The second tier center of Sarain Mendoza lies above the juncture of a modern dirt
road to Suchiapa and the modern road to the Frailesca and Angostura areas. However, as
noted above, the architecture at this site does not correspond to either the style or
orientation of architecture at Chiapa de Corzo. While the development of local leaders at
this settlement may have been in part a product of the advantages conferred by the ability

to exploit the movement of people and goods over these routes, the available evidence
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suggests that this development took place without support or interference from the
Chiapa de Corzo rulers.

Another potential outpost is the seventh largest Dili phase settlement in the survey
area, the small village of Las Limas, located on the southern edge of the town of America
Libre, at the juncture of the road to the Angostura and the modern road between Chiapa
de Corzo and the Frailesca (Figure 3.6, Figure 3.13). The strategic value of this location
is attested to by the presence of a Mexican military inspection outpost here in 2005, and it
may have been an equally important in controlling communication and trade routes
during Dili phase. Gareth Lowe mentions mounds in the America Libre area (1959:29),
but the exact location and date of these mounds is unknown. These mounds may be
destroyed, as the survey detected none in this area. Las Limas is one of the few second
tier sites to have obsidian, but the Dili phase obsidian values are low here. There is
currently little at Las Limas that would suggest an elite presence, and little to support the
notion of Chiapa de Corzo rulers meddling in the affairs of this village.

The sparse evidence for elites at the Las Limas site suggests that representatives of
the Chiapa de Corzo polity did not reside here, and that whatever control or advantage
was taken over trade and communication by individuals at this settlement was exercised
without the interference or direction from rulers at the center. The presence of second
tier centers along the America Libre-Barranca Honda road may reflect the imposition of
Chiapa de Corzo sponsored functionaries in this area. If the residents of these platform
mounds were sponsored by, or otherwise affiliated with, the Chiapa de Corzo rulership,
then these hamlets may have been established to monitor and control the movement of

people and goods through this transportation corridor. As it stands, the evidence suggests
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that Dili phase Chiapa de Corzo rulers placed minimal emphasis on controlling the

movement of people and goods over routes of communication within their territory.
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3.2.7 The Use of Warfare and Coercion

Evidence for the presence or use of military force is generally sparse and often indirect
for Formative Period Mesoamerica (Hassig 1992:9; Reilly and Garber 2003; Pool
2007:138) and Dili phase Chiapa de Corzo is no exception. That said, during the Dili
phase the political landscape of the Central Depression and its neighboring areas changed
as competing political centers emerged in other parts of western Chiapas. The
emergence of a political landscape characterized by neighboring political centers with
relatively large populations, monumental architecture and emergent elites would have
changed the nature of conflict and competition in the region. If the emergent rulers of
these centers established coercive or military forces, the focus of warfare may have
shifted from inter-village raiding towards inter-polity competition focused principally on
political centers and their rulers.

Several sites figure prominently as potential rivals to Chiapa de Corzo in the Dili
phase. Finca Acapulco was located some 100 km upriver to the east, in the Chachi sub-
region (Figure 1.1, Figure 3.6). This center was larger, older, and likely more powerful
than Chiapa de Corzo in the Dili phase (Lowe 2007:89; Clark In press). About 36 km
upriver from Chiapa de Corzo, in the Acala sub-region, the site of Santa Cruz has a Dili
occupation (Sanders 1961) and may or may not have been political center during this
phase. In the Jiquipilas sub region, the settlement of Mirador had emerged as a political
center (Agrinier 2000:3), about 65 km the west of Chiapa de Corzo. Just outside of the
Central Depression, about 75 km to the northwest, in the Middle Grijalva sub-region, the

site of San Isidro appears to have reformed into a political center after a hiatus in the late
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Early Formative (Lowe 1994; 1998; 2007:98). A small Dili phase political center also
appears to have formed at the site of Villa Flores in the Frailesca (Navarrete 1960:9). Any
or all of these centers may have been political competitors of Chiapa de Corzo.

There is no evidence of a population buffer on the Grijalva upstream from Chiapa de
Corzo, as occupation increased in this area from the Jobo phase. Limited investigations
near the boundary of the Chiapa de Corzo and Jiquipilas sub-region, at the site of San
Agustin, to the west of Tuxtla Gutierrez, show evidence for Dili phase occupation
(Navarrete 1959), and the settlement of Ocozocoautla, although evidently not yet a
political center had a Dili phase occupation (McDonald 1999:62). Both of these
settlements fall into the area between Chiapa de Corzo and Mirador, suggesting that the
frontier between these polities was also populated. The presence of population in these
frontier areas suggests that to the extent that inter-polity warfare was a feature of early
political interaction, its impact on populations in frontier areas was not strong.

The limited survey data available from around the Suchiapa River in the southwestern
portion of the outer hinterland suggests that the Jobo phase settlements were abandoned
in this area, which may indicate the development of a settlement buffer in this area. This
observation finds further support in the lack of Dili phase occupations noted in the
Frailesca between Villa Flores and Chiapa de Corzo (Navarrete1960). If the
abandonment of settlements around the Suchiapa does reflect the formation of a
settlement buffer, it may reflect conflict with the small political center of Villa Flores
(Navarrete 1960: 9). Alternately, the lack of settlement in this part of the outer hinterland
may reflect the relatively vulnerable position of this area to raiding from groups without

political affiliation.
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Given the evidence for military conflict in other areas of Mesoamerica during the
Middle Formative (Brown and Garber 2003; Flannery and Marcus 2003:11803; Reilly
and Garber 2003), the possibility of military conflict between political capitals in and
around the Central Depression during the early Middle Formative cannot be easily
dismissed. The increase in the dispersal of population within the study area from the
Jobo to the Dili phase may be related to a cessation of raiding between villages. This
shift is likely related to the emergence of ruling elite at Chiapa de Corzo, which resulted
in the formation of a new setting for the resolution of disputes between hinterland
families and groups. This increased population dispersal also suggest that to the extent
that warfare was present during the Dili phase, it was directed more at political centers
and conducted between rulers, with less effect on hinterland populations than the inter-
community raiding postulated for the Jobo phase.

It is possible that an increase of raiding from groups outside the Chiapa de Corzo area
contributed to the development of the political center of Chiapa de Corzo, as has been
suggested for Monte Alban (Mar